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Some  Gaseous  Spectra :  Hydrogen,  Nitrogen.  By  J.  S.  Ames 
{Phil.  Mag.  [5],  30,  48 — 68). — Exact  determinations  of  the  wave- 
lengths of  the  line-spectra  of  hydroi>;en  and  nitrogen.  The  results 
are  tabulated  and  compared  with  those  of  Hasselberg,  Cornn,  and 
Deslandres.  H.   C. 

Relations  between  the  Lines  of  Various  Spectra,  with 
special  reference  to  those  of  Cadmium  and  Zinc,  and  a  Re- 
detcrnaination  of  their  Wave-lengths.  By  J.  S.  Ames  {Fhii.  Mag. 
[_'}'],  30,  33 — 48). — The  aathox*  gives  an  historical  and  critical  survey 
of  the  various  theories  that  have  been  put  forward  with  regard  to 
supposed  r^jlations  between  the  lines  of  the  spectra  of  ditferent 
elements.  Measurements  of  the  wave-lengths  and  descriptions  of  the 
lines  of  the  zinc  and  cadmium  spectra  are  given  from  photographs 
made  by  R;)wland  of  the  arc  spectra.  The  two  spectra  consist  mainly 
i)i  groups  of  three  lines,  which  overlap  in  the  cadmium  spectrum  ; 
but  line  for  line  and  group  by  group  the  two  spectra  correspond. 
The  differences  of  the  wave-numbei  s  of  the  last  lines  in  each  of  the 
triplets  of  the  two  spectra  are  practically  identical.  The  differences 
in  wave-numbers  between  the  first  and  second  lines  in  each  triplet 
are  all  found  to  be  about  39  for  zinc  and  117  for  cadmium;  the 
differences  between  the  second  and  third  lines  are  19  for  zinc  and 
54  for  cadmium.  The  first  set  of  differences  is  therefore  in  each  case 
about  double  the  second.  The  spectrum  of  magnesium  has  10  groups 
of  triplets,  but  these  bear  no  apparent  relati(m  to  those  of  zinc  and 
cadmium.  There  is,  however,  one  broad  reversed  line  common  to  the 
three  spectra  ;  in  magnesium,  at  wave-length  2852*2  ;  in  zinc,  at 
wave-length  2138  3  ;  in  cadmium,  at  wave-length  2288  I.  TJie  differ- 
ences of  the  wave-numbers  in  each  magnesium  triplet  are  also, nearly 
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constant,  being  close  to  4  and  2.  The  spectra  of  calcium,  strontium, 
barium,  and  mercury  also  contain  triplets,  but  their  number  is  small 
in  comparison  with  that  of  the  lines  not  so  included.  H.  C. 

Spark  Spectrum  of  Gadolinium  Chloride.  By  L.  de  Bois- 
BA.UDRAN  {Oompt.  rend.,  Ill,  472—474). — With  a  spark  of  low  in- 
tensity, the  spectrum  of  a  hydrochloric  acid  solution  of  gadolinium 
chloride  consists  of  many  bands  and  lines  ;  with  a  more  intense  spark, 
the  bands  disappear,  and  the  spectrum  consists  of  lines  only.  With 
a  coil  of  low  intensity,  and  the  poles  widely  separated,  the  develop- 
ment of  the  bands  is  very  remarkable. 

The  following  are  the  more  important  wave-lengths  in  the  pris- 
matic spectrum  with  a  spark  from  a  coil  of  high  intensity  : — 

6223,  5827,  and  5698,  middle  points  ot  somewhat  strong  bands. 

5101,  4888,  4617,  and  4467,  lines  at  the  ed^res  of  bands. 

5723,  5705,  5686,  5669,  4929,  4908,  4888,  4793,  4633,  4617,  and 
44f>7,  lines  superposed  on  the  bands,  or,  in  some  cases,  appearing 
independently  of  bands.  C.  H.  B. 

The  Spectroscopical  Properties  of  Russian  Oil  of  Pepper- 

m.int.  By  H.  Andres  {Ghem.  Centr.,  1890,  ii,  149  ;  from  Pharm.  Zeit. 
Buss.,  29,  257 — 260). — The  author  has  compared  the  spectroscopical 
properties  of  Russian  oil  of  peppermint  with  those  of  the  English  oil, 
as  described  by  Tichomiroff,  and  finds  that  they  are  almost  identical, 
the  only  differences  being  (1)  that  the  black  band,  which  in  the  case 
of  the  English  oil  appears  between  8*5  and  9'5  (D  =  10),  in  that 
of  the  Russian  oil  is  somewhat  wider,  extending  from  8"5 — lO'O ; 
(2)  the  most  highly  refractive  part  of  the  spectrum,  from  14'5  to 
the  ultra-violet  end,  is  quite  clear  in  the  case  of  the  English  oil, 
whereas  in  that  of  the  Russian  oil,  the  blue  and  violet  is  darkened. 

J.   W.   L. 

Measurement  of  the  Quantity  of  Light  that  Enters  Water. 

By  P.  Regnard  (Gompt  rend.  Soc.  Biol.  [9],  11,  289).  — A  line  was 
suspended  in  the  sea  by  an  anchor  at  the  bottom  and  a  buoy  at  the 
top.  Along  this  at  distances  of  2  or  3  metres  from  one  another  were 
placed  tubes  filled  with  equal  volumes  of  hydrogen  and  chlorine. 
The  amount  of  hydrochloric  acid  formed  by  the  combination  of  the 
two  elements  is  proportional  to  the  amount  of  light  they  receive 
(Bunsen  and  Roscoe).  These  preparations  are  made  one  night;  the 
light  of  the  day  enters  the  water  in  inverse  propjrtion  to  its  depth  ; 
the  next  night  the  tubes,  which  are  graduated,  are  examined,  and  the 
results  coincide  very  closely  with  those  previously  obtained  with  a 
selenium  pile.  W.  D.  H. 

Change  of  Volume  on  Mixture  of  Two  Liquids,  and  its 
Influence  on  the  Refractive  Power.  By  L.  Buchkkemek  (Zeit. 
physikal.  Ghem.  6,  161 — 186). — The  author  understands  by  contrac- 
tion   on    mixing    two    substances    (dilatation    being    considered    as 

negative  contraction),  the  expression  - — — — H.  Dp  is  the  calculated 
density  the  mixture  would  possess  if  no  contraction  took  place ;  D  is 
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N  —  1^ 
the  observed  density  of  the  mixture.     A  similar  expression  — — ? 

represents  the  "contraction"  of  the  refractive  power  of  two  sub- 
stances on  mixing.  Pulfrich  has  stated  {Zeit.  physikal.  Ghem..,  4, 
562)  the  following  relations  between  these  two  magnitudes  :  — 

(2.) „"'"  and  1S~  ^^  have  always  the  same  sign. 

(3.)  a  is  scarcely  affected  by  change  of  wave-length  in  feebly  dis- 
persive substances.  Strongly  dispersing  media  exhibit  a  continual 
decrease  or  increase  of  a  from  one  end  of  the  spectrum  to  the  other. 

The  author  now  tests  these  relati(ms  very  fully  from  the  experi- 
mental standpoint,  and  finds  in  almost  every  case  a  contirmation  of 
the  rules.  His  results  and  those  of  other  investigators  are  contain  d 
in  numerous  tables  and  curves.  J.  W. 

Secondary  Batteries.  By  J.  H.  Gladstone  and  W.  Hibbert 
{Thil.  Mag.,  [5],  30,  162— 170).— The  addition  of  sodium  sulphate 
to  the  acid  solution  of  an  ordinary  secondary  battery  is  known  to  be 
of  considerable  advantage  to  the  working  of  the  cell.  Tlie  authors 
find  that  in  this  case  a  large  proportion  of  sodium  sulphate  is  formed 
in  close  contact  with  the  lead  sulphate  at  the  cathode,  and  they  show 
that  this  would  be  favourable  to  the  reduction  of  the  latter  substance, 
as  a  paste  made  of  equal  parts  of  red  lead  and  lead  sulphate  is  more 
readily  reduced  in  a  solution  of  normal  sodium  sulphate  than  in  dilute 
sulphuric  acid.  They  find  also  that  the  presence  of  sodium  sulphate 
diminishes  the  local  action  arising  between  the  acid  and  different 
parts  of  the  plates.  No  indication  could  be  found  of  the  formation  of 
either  of  Frankland's  sub-sulphates  of  lead  on  treating  litharge  with 
dilute  sulphuric  acid,  and  the  authors  believe  the  ordinary  sulphate 
of  lead  to  be  the  substance  produced  in  the  voltaic  reaction.  The 
high  initial  E.M.F.  observed  in  a  secondary  battery  when  the 
charging  current  has  just  been  stopped  is  shown  to  be  due  to  in- 
equalities in  the  acid  strength  produced  by  the  current.  An  increase 
in  the  strength  of  the  acid  surrounding  the  positive  (peroxide)  plate 
is  found  to  take  place,  and  this  causes  the  abnormal  E.M.F. ,  which, 
gradually  disappears  as  tlie  strength  of  the  acid  is  equalised  by 
diff'usion.  H.  C. 

Electromotive  Force  of  a  Metal  in  a  Series  of  Electro- 
lytes. By  G.  Magnanini  {Gazz.,  20,  308— 311).— The  following  table 
exhibits  the  average  results  of  a  series  of  experiments  undertaken  with 
the  view  of  ascertaining  the  variation  of  the  E.M.F.  of  a  metal  with 
the  nature  of  the  electrolyte  in  which  it  is  placed. 

The  measurements  were  made  by  Poggendorff's  compensation 
method,  using  the  capillary  electrometer. 

The   difference  of    potential   at  the    extremity    of    the   measuring 
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rheostat  was  maintained  at  1  volt,  and  the  metals  were  snccessively 
immersed  in  each  of  the  series  of  electrolytes  and  compared  vvith  zinc 
or  cadmium,  or  lead,  in  normal  sulphuric  acid;  the  E.M.F.  was  cal- 
culated in  hundredths  of  a  volt  with  respect  to  zinc  in  sulphuric  acid. 


Electrolyte,  strength 

of  solution  in  grama 

per  litre. 


I  mol.  H2SO4 

1  „     NaOH 

1  „     KOH   

k  „     Na2S04 

1  „     Na2S203 

1  „     KNO2 

1  „     NaN02 

^  „     K2'r(>4    

^  „     KgCraO; 

k  ■„       1^2^04 

\  „  (NH4)2S04.... 

i  „  K4FeC6Xfi   .... 

1  „  K6Ke2(CN),2  .. 

I  „    k<;ns 

1  „     NaNOa 

k  „     Sr(N03)2   

V  „     Ba(N03)2 

1  „     KNO3 

I  „     KCIU3   

h  „     KBrOa 

I  „     NH4CI 

1  „     KF 

I  „     NaCl 

1  „     KHr 

L  „     KCl 

i  „     NagSOa 

(3)  NaOBr 

I  mol.  C4H6O6 

h  „  „        

k  „  C4H4KXa06... 


Zn. 

Cd. 

0-00 

36-6 

-32-1 

19 

•5 

-42-5 

15 

5 

1-4 

35 

•6 

-5-9 

24 

•1 

11-8(1) 

31 

•9 

11  5 

32 

3 

23  -9  (1) 

42 

•8 

72-8 

Gl 

•1 

1-8 

34 

7 

-0-5 

37 

1 

-61 

33 

6 

41  -0 (2) 

80 

8 

-1-2 

32 

5 

4-5 

35 

2 

li-8 

38 

•3 

21-9 

39 

3 

(1) 

35 

•6 

15  to  10-0(1) 

39 

9 

13  to  20  0  (1) 

40 

•7 

2-9 

32 

•4 

2-8 

22 

5 

— 

31 

9 

2-3 

31 

7 

— 

32 

1 

-8-2 

1^8 

7 

18  4 

41 

(3(1) 

5-5 

39 

7 

41 

41 

3 

-7-9 

31 

5 

Pb. 


Sn. 


51 

31 

32 

50 

45 

42 

51 

41 

78 

51 

53 

50 

81 

52 

50 

50 

51 

47 

53 

51 

51-3 

41  1 

51-2 

47-2 

51-6 

41  0 

731 

61  -3 

61-6 

51  '5 


51-3 

0-2 

-1  -2 

51-4 

45-7 

31- 1 

40-9 

40-9 

68-1 

52-4 

57  -6  (1) 

41  -2 
ISO -9 

52-7 

49-0 

48-7 

52-8 
i  49-9 
:  57-7 
j  50-9 
I  50*9 
i  50-8 
i  50-3 
i  52-5 
i  52-6 

hl-0 
i  70-6(1) 
'  54-4(2) 
I  57  6 
I  42  to  47 


Cu. 


100 

80 

77 

101 

38 

81 

9.-. 

94 

123 

101 

101 

no 

52 

103 

103 

109 

104 

105 

111 

81 

61 

SO 

73 

81 

68 

89 

104 

110 

100 


Ag. 


121  3 
95  8 
101  0 
1-20 -9 
64-8 
105  7 
114-8 
1210 
132-4 

123  «? 
125-7 

87 -8 

124  9 
72  -» 

114  6 

119  3 
121  -5 

115  0 

120  •) 
120  8 
101-7 

61-5 
101    3 

82-4 
107  -G 
103  7 

99  7 
123-4 
125-7 
119-7 


(1)  Not  constant.      (2)  After  a  time, 
corresponding  to  NaOH  =  11. 


(3)  A  quantity  of   bromine  was  used 


It  is  noticeable  that  the  ordinary  salts  give  values  in  general  not 
far  removed  fiom  each  other,  the  more  important  deviations  occuriin*'- 
in  eleetrol\tes  which  may  be  assumed  to  have  an  exceptional  action 
on  the  metal  ;  oxidising  agents,  for  instance,  increase  and  reducin*.^ 
agents  diminish  the  E.M.F.  The  differences  also  depend  on  the 
nature  of  the  metal.  S,  B.  A.  A. 

Electrical  Resistance  of  Metals.  By  H.  Lr  Chatelier  (Compf. 
rend.,  Ill,  454 — 4.58). — The  author  has  previously  shown  that 
measurements  of  the  electrical  resistance  of  metals  may  be  applied 
to  the  studv  of  molecular  changes.  When  a  metal  undergoes  no 
molecuKr  ch'inge  below  its  melting  point,  the  variation  in  electrical 
resistance  is  a   linear  func  t  on  of  the  temperatui-e.     The   following 
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numbers  give  the  i^esistance  in  ohms  of  wires  1  mm.  in  diameter  :  — 
platinum,  0"140  -|-0-000325^ ;  platinum  +  10  p?r  cent,  of  rhodium, 
(,•335  +  0-000350^ ;  copper,  0032  +  0-OOOlOli^ ;  copper  +  10  per  cent, 
of  tin,  0-150  +  0-000109/;  copper  +  20  per  cent,  of  nickel,  0-420 
+  0-000110^;  silver,  0-023  +  0-000105/. 

Copper,  silver,  and  their  alloys  with  other  metals,  have  practically 
the  same  coefficient  of  variation  (approximately  0-000105),  that  of 
platinum  and  its  alloys  being  three  times  as  trreat.  As  a  general 
rule,  the  addition  of  a  small  quantity  of  a  foreign  metal  displaces  the 
curve  of  resistance  parallel  with  itself. 

When  silver  is  heated  in  oxygen,  its  curve  of  resistance  remains 
pei'fectly  rectilinenr,  and  its  melting  point  and  mechnnical  propei-ties 
are  not  altered.  When,  on  the  other  hand,  it  is  heated  in  hydrogen, 
all  its  properties  alter  above  650""  ;  the  resistance  increases  more 
rapidly  tlian  in  ox\'gvm  and  the  metal  after  cooling  melts  at  915"  and 
is  so  brittle  that  a  wire  0-25  mm.  in  diameter  cannot  be  bent  without 
breaking.  The  metal  has  a  dull  appearance  resembling  that  of 
palladium  hydride,  but  the  quantity  of  hydrogen  absorbed  by  the 
silver  at  a  dull-red  heat  is  not  sutiicient  to  form  a  definite  compound, 
and  the  metal  retains  no  hydrogen  after  being  cooled. 

Metals  similar  to  iron  (Abstr.,  1890,  549)  show  variations  in  the 
temperature  coefficient,  but  no  variations  in  the  absolute  value  of 
the  resistance  similar  to  those  observed  at  the  melting  point. 

Zinc  undergoes  a  molecular  chnnge  at  360";  brass  containing  38  per 
cent,  of  zinc,  at  720°  ;  and  an  alloy  of  copper  70  pts.,  nickel  J  8  pts., 
and  iron  11  pts.,  at  690".  In  the  case  of  brass,  the  molecular  change 
is  accompanied  by  a  considerable  absorption  of  heat. 

Some  alloys  show  gradual  molecular  changes  recalling  the  changes 
in  the  equilibrium  of  saline  solutions ;  the  change  does  not  take  place 
suddenly,  but  gradually,  between  certain  limits  of  temperature.  A 
somewhat  siliceous  aluminium  bronze  showed  a  change  between  550° 
and  650°  ;  German  silver  and  copper-nickel  alloys  showed  a  change 
between  300°  and  500°.  In  all  experiments  of  this  kind,  it  is  essential 
that  the  pieces  of  alloy  or  metal  used  should  be  very  carefully  an- 
nealed. The  resistance  of  German  silver  lesistance  coils  alters  with 
t.me,  because  the  coils  are  in  a  partially  tempered  condition,  but 
gradually  anneal  under  the  influence  of  slight  variations  in  tempera- 
ture, mechanical  disturbances,  &c. 

In  the  case  of  iron  and  nickel  alloys,  the  effect  of  an  increase  of 
temperature  is  not  immediately  reversed  by  cooling  ;  the  metal  only 
acquires  its  original  resistai.ee  when  cooled  to  the  surrounding 
temperature. 

Iron,  nickel,  and  their  alloys,  at  temperatures  above  the  point  of 
transformation,  have  a  temperature  coefficient  of  similar  magnitude 
to  that  of  platinum  and  the  allied  metals,  whilst  below  the  point  of 
transformation  the  resistance  of  iron,  nickel,  and  their  alloys  increases 
much  more  rapidly  than  that  of  the  platinum  metals.  C.  H.  B. 

Electrical  Conductivity  of  Salts  in  the  Bunsen  Flame.    By 

S.   Arrhekius    {Sitzimgsher.   Al'ad.    Wiis.,    Wien,   99). — An  ordinary 
Bunsen  burner  was  fed  by  gas  and  air,  both  under  constant  pressure. 
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Tlie  air  carrent  passed  tbrough  a  spray  of  solution  of  the  salt  to  be 
examined.  The  concentration  of  this  solution  determined  the  amount 
of  salt  which  passed  into  the  flame.  Two  platinum  plates  were  in- 
t  oduced  into  the  flame  at  a  distnnce  of  0*56  cm.  from  each  other, 
a  id  served  as  electrodes.  The  circuit  contained  a  battery  of  40  Clark 
el  'merits  and  a  Wiedemann  oral  van  ometer.  The  resistance  of  the 
flame  was  very  ^reat  compared  with  that  of  the  remainder  of  the 
circuit,  so  that  the  deflection  of  the  galvanometer  measured  the  con- 
duotivity  of  the  flame. 

The  relation  between  E.M.F.  e  and  intensity  i  was  found  to  be 
i  =  A;/(e),  where  h  is  a  constant  and  /  a  function  which  remains  the 
same  for  all  salts  at  all  concentrations. 

Only  at  values  below  0*2  Dan.  does  Ohm's  law  hold  for  conduction 
in  the  Bunsen  flame.  The  conductivity  of  the  salt  in  the  flame  (that 
is,  the  total  conductivity  minus  that  of  the  flame  itself)  is  propor- 
tional to  the  square  root  of  the  concentration.  This  was  shown  to 
hold  good  with  great  approximation  for  16  different  salts.  At 
extreme  dilutions,  the  conductivity  increases  somewhat  more  rapidly. 
All  potassium  salts  conduct  equally  well :  the  same  holds  true  for 
sodium  and  for  lithium  salts. 

The  conductivity  of  the  chlorides  of  the  alkali  metals  increases 
with  their  molecular  weight.  Salts  of  H,  NH4,  Mg,  Zn,  Cd,  Cu,  Fe, 
Ni,  Co,  Al,  Cr,  Mn,  and  Sn  do  not  seem  to  conduct.  Salts  of  barium, 
calcium,  and  strontium  conduct  by  convection  otsmall  solid  particles, 
but  probably  also  electrolytically.  The  difference  of  potential  between 
two  metals  in  a  Bunsen  flame  containing  saline  vapours  is  of  the 
same  sign  and  order  of  magnitude  as  when  the  same  metals  are 
immersed  in  an  electrolytic  liquid.  On  the  whole,  salts  in  a  Bunsen 
flame  behave  like  a  feebly  dissociated  electrolyte,  the  chief  point  of 
difference  being  that  Ohm's  law  is  not  obeyed  for  large  E.M.F.'s. 

J.  W. 

Aqueous  Solutions  of  Double  Salts.  By  W.  Kistiakoffsky 
{Zeit.  physikal.  Chem.,  6,  97 — 121). —  It  has  been  proposed  by 
Ostwald  to  confine  the  term  "double  salt"  to  such  .compound 
molecules  as  are  decomposed  into  their  compounds  on  dissolution, 
and  to  use  the  designation  "  complex  salt  "  for  those  which  undergo 
no  decomposition.  The  present  paper  is  a  contribution  to  this  clas- 
sification, the  author  having  investigated  a  large  number  of  solutions 
containing  salts  in  molecular  proportions.  From  the  electrical  con- 
ductivity of  solutions  of  given  strength,  it  is  possible  to  obtain 
information  as  to  the  number  of  ions  conducting  the  electricity,  and 
consequently  conclusions  may  be  drawn  as  to  whether  the  double 
salts  are  decomposed  into  simple  salts  on  dissolution  or  not.  The 
following  substances  were  found  bv  this  means  to  be  (undecomposed) 
complex  salts  :—KAg(CX)2,  KoNi(CN)4,  KaFeCCNje.  K3Co(CN)«, 
KsCr (0,04)3,  Ag3Cr( 0,04)3,  (NH4)3Fe(Co04)3.  Double  sulphates  such 
as  (NH4)aS04,CuS04  and  the  alums  are  completely  decomposed  in 
solution.  If  the  salt  Ag3Cr(C204)3  were  a  double  salt,  then  the  silver 
and  the  chromium,  on  electrolysis,  would  travel  to  the  same  electrode  ; 
if,  on  the  other  hand,  it  is  a  complex  salt,  the  metals  will  travel  in 
opposite  directions.     From  quantitative  experiments,  the  author  finds 
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that  the  latter  alternative  is  correct,  and  that  the  ions  of  silver 
chi'omoxalate  are  3Ag  and  Cr(C304)3. 

Another  mode  of  attacking  the  question  is  given  by  the  depression 
of  the  freezing  point;  and  this  method  is  found  to  yield  precisely 
similar  results.  The  complex  salts  are  found  to  obey  Arrhenius's 
law  of  electrolytic  dissociation ;  the  double  salts,  on  the  contrary, 
give  too  large  values  for  the  coefficient  i. 

The  author  concludes  that  when  a  simple  salt  tends  by  itself  to 
form  compound  molecules  in  solution,  it  has  the  power  to  form  com- 
pound molecules  with  other  salts.  J.  W. 

Isomerism  of  the  Metaphosphates.  By  G.  Tammann  {Zeit. 
pht/sikal.  Chem.,  6,  122 — 140). — From  an  investigation  of  the  elec- 
trical conductivity  and  the  freezing  point  of  solutions  of  the  various* 
metaphosphates,  the  author,  by  interpreting  his  results  in  the  light 
of  the  dissociation  theor}?,  seeks  to  draw  conclusions  as  to  the  size  of 
the  molecules  of  these  salts. 

It  would  seem  that  the  salts  which  have  hitherto  gone  by  the 
name  of  dimetaphosphates  in  reality  have  the  formula  M3P3O.,, 
whilst  those  known  as  trimetaphosphates  correspond  with  the  formula 
MoPoOe. 

All  the  sodium  metaphosphates,  on  being  heated,  pass  into  the 
easily  soluble  variety  known  as  Graham's  salt.  This,  however,  is  not 
a  uniform  substance,  as  different  specimens  exhibit  electrical  conduc- 
tivities varying  by  as  much  as  20  per  cent.  On  precipitation  with 
silver  nitrate,  it  gives  a  crystalline  silver  salt  and  a  heavy  liquid. 
The  crystalline  salt,  treated  with  sodium  chloride,  gives  a  substance 
of  the  constitution  Na6(P30i8).  Graham's  salt  is  probably  a  mixture 
of  this  with  NaiCNasPaOis)  and  Na5(N"aP30i8). 

The  parts  of  the  preceding  formulae  within  brackets  represent  the 
anion  formed  on  solution  in  water. 

There  are  apparently  also  salts  of  the  composition  Na3(Na3P30i8), 

Na2(Na4P30.8),  K,(^B,,F,0,,),  K2(Ag4P30i8),  Ag.CNa^PaOis), 
Ag5(NaP30i8),  (N'H4)5(N'aP30i8),  and  three  different  insoluble  sodium 
metaphosphates.  J.  AV. 

Electrification  of  Effluvia  from  Chemical  or  from  Voltaic 
Reactions.  By  J.  Brown  (Fhil.  Mag.  [6],  30,  'Zl — 3u). — Experi- 
ments are  described,  showing  that  when  gas  is  evolved  in  a  chemical 
or  voltaic  reaction,  the  effluvium,  that  is,  the  gas  or  something  carried 
up  with  it,  is  usually,  as  shown  by  Enright  {Phil.  Mag.  [5],  29,  56), 
electrically  charged.  No  electrification  is,  however,  produced  by 
simple  effervescence  unaccompanied  by  chemical  change.  The  sign 
of  the  electrification  is  influenced  by  the  kind  of  chemical  or  voltaic 
action  taking  place,  and  does  not  seem  to  be  due  to  any  contact  effect, 
the  conclusion  by  Enright  that  nascent  hydrogen  or  other  gases 
become  positively  electrified  by  contact  with  acids,  and  negatively  by 
contact  with  salts  in  solution,  being  incorrect.  When  the  effluvium  is 
that  given  off  from  zinc  dissolving  in  hydrochloric  acid  (taken  as  a 
typical  experiment),  and  consists  of  hydrogen  accompanied  by  foggy 
matter,  it  is  not  decided  whether  the  charge  is  given  originally  to  the 
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gas  or  the  fog  particles,  althougli  the  balance  of  evidence  inclines 
towrirds  the  lat'er  view.  The  fog  in  qnestion  seems  to  be  formed 
at,  or  nearly  at,  the  same  time  and  plar^e  as  the  gas  ;  and  the  natnre 
of  its  charge  is,  therefore,  possibly  influenced  by  the  voltaic  condi- 
tions there  present.  The  gas.,  or  effluvium,  from  the  decomposition  of 
a  liquid  by  a  current  from  the  poles  of  a  separate  battery  immersed 
in  it  appears  also  to  be  electrified.  H.  C. 

Changes  of  Property  in  Amalgams  by  Repeated  Fusion.    By 

G.  GoKE  (Phil.  Mag.  [5],  30,  228— 23U).— It  is  well  known  that 
various  alloys  undergo  a  change  of  properties  by  repea^ed  melting 
and  cooling.  This  the  author  finds  to  be  the  case  with  an  amalgam 
composed  of  one  part  by  weight  of  cadmium  to  four  of  mercury,  for 
the  E.M.F.  of  a  voltaic  couple  formed  by  such  an  amalgam  and  a 
strip  of  platinum  in  a  solution  composed  of  one  part  by  weight  of 
common  salt  to  100  of  distilled  water  is  found  to  be  reductd  by 
I'epcated  fusion,  until  after  about  the  fifth  fusion  it  becomes  constant. 
At  the  same  time,  the  amalgam  alters  in  volume,  for  determinations  of 
the  specific  gravity  after  the  first  and  sixth  fusions  gave  12*5438  and 
12*6190  at  14  5''.  A  similar  change  was  found  to  take  place  spon- 
taneously in  the  freshly-prepared  amalgam,  a  diminution  in  the 
E.M.F.,  measured  as  above,  taking  place  during  the  first  few  days, 
and  clearl}'  indicating  a  spontaneous  molecular  change  in  the  amalgam. 
The  author  concludes  that  this  amalgam,  by  the  act  of  fusion  and 
subsequent  cooling,  and  by  spontaneous  change,  sufFers  a  loss  of 
molecular  motion,  potential  heat,  chemical  activity,  and  voltaic  energy, 
diminishes  in  volume,  and  becomes  less  corrodible  in  a  solution  of 
sodium  chloride.     The  changes  appear  to  be  permanent.  H.  C. 

The  Rise  of  the  Zero  Point  in  Thermometers  of  Jena  Glass. 

By  F.  Allien  (Zeit.  annl.  ('hem,.,  29,  881— 388).— Eight  of  the 
thermometers  which  were  under  observation  a  year  ago  (Abstr.,  1889, 
1041),  and  which  have  not  been  used  in  the  interval,  have  again  been 
examined.  In  some  of  them  no  further  rise  in  the  zero  point  has 
taken  place,  and  in  none  has  it  exceeded  0*02°,  thus  making  the  total 
rise  only  0'03 — 0*04°  in  a  period  of  four  years  dating  from  a  lew 
weeks  after  manufacture. 

The  rise  which  occurs  when  a  thermometer  is  for  a  long  time  kept 
at  a  high  temperature  is  with  Jena  glass  only  about  half  that  of  ordi- 
nary Thuringian  glass.  It  tends  to  a  limit  which  is  practically 
reached  by  30  hours'  heating  at  300°.  The  author  accordingly  recom- 
mends that  all  such  thermometers  should  be  so  heated  before  gradu- 
ating. M.  J.  S. 

The  Expansion   of  Water    and   other    Liquids.     By   S.   U. 

PiCKEKiNG  {Fhil.  Mag.,  30,  400). — Some  determinations  made  by  the 
author  led  him  to  examine  the  values  for  the  expansion  of  water  given 
by  Hagen,  Jolly,  Kopp,  Pierre,  Rosetti,  Mathiessen,  and  Despretz, 
with  the  view  of  ascertaining  whether  they  indicated  any  sudden 
changes  in  the  rate  of  expansion.  Plotting  the  differential  coeffi- 
cients obtained  directly  from  the  experimental  values  was  the  method 
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employed.  The  results  obtained  by  tlie  majority  of  these  physlcisfs 
iiitlicated  three  changes:  at  9 — 11°,  at  17 — 20°,  and  nt  50 — 60°  re- 
spectively ;  but  they  were  not  sufficiently  marked  to  afford  absolute 
proof  of  their  existence,  especially  in  the  absence  of  Cdnfiimation  from 
a  similar  study  of  other  properties.  Pierre's  results  with  11  other 
liquids  were  examined  in  the  same  way  :  the  majority  of  them  showed 
changes  similar  to  those  shown  by  water,  and,  as  they  occurred  at  dif- 
ierent  ternpeiatares,  the  idea  that  tliey  were  due  to  irregularities  in  the 
expansion  of  glass  is  precluded.  The  first  differential  appears  in  most 
cases  to  be  a  straight  line.  S.  U.  P. 

Pressure  variations  of  certain  High  Temperature  Boiling 
Points.  By  C.  Bakus  {Phil.  Mag.  [5],  k,9,  141— 157).— The  author 
describes  a  method  for  the  calibration  of  thermo-couples  by  aid  of 
boiling  points,  and  then  applies  it  in  measuring  the  vapour  tensions  of 
sulphur,  zinc,  cadmium,  and  bismuth.  It  is  found  that  the  tensions 
of  saturated  vapour  from  40  to  760  mm.,  in  terms  of  temperature,  can 
be  expressed  by  Dupre's  equation  log^  =  A  —  BjO  —  C  log  0,  the 
best  agreement  being  obtained  by  keeping  C  constant  throughout, 
and  A  variable.  I'he  latter  step  is  suggested  by  assuming  that  for 
any  two  substances  S  and  S',  the  boiling  points  6  and  0\  correspond- 
ing with  a  given  pressure  p,  will  follow  the  relation  B/B'  =  0i9'  = 
1/n,  where  n  is  constant  for  the  given  pair  of  substances.  This  is 
virtually  the  principle  of  Groshans,  and  postulates  a  fundamental 
equation  of  the  form  given  above,  from  which  all  others  are  derived 
by  substitution  as  follows  : — 

Log  ^  =  A  —  B/^  —  C  log  (9, 

=  A  —  nBInO  —  0  Jog  nO  -\-  C  log  w, 
=  A'  —  B'le'  —  C  log  0'. 

Making  the  above  assumption,  the  following  values  have  been  ob- 
tained for  the  constants  in  the  cases  investigated,  and  enable  the 
results  to  be  calculated  very  nearly  within  the  errc>r  of  experiment. 
The  numbers   lor  water  have  been  added  from  Dupre  and  Lertrand's 

observations. 


A. 

B. 

C. 

Water   

19-324 
19 -776 
20-63 
r-o  -98 
21-51 

2795 
4458 
7443 
8619 

12862 

3 
3 
3 
3 
3 

•868 

•868 

Cadmium 

•86S 

Zinc 

•868 

iJismuth 

•868 

H.  C. 

Raoult's  Ebullioscope.  By  R.  Lespieau  {Btdl.  Soc.  Chim.  [3], 
3,  855 — 858;  compare  Abstr.,  1889,  7). — When  /  is  the  maximum 
vapour  tension  of  a  liquid  whose  molecular  weight  is  Mi,/'  the  maxi- 
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mum  vapour  tension  of  a  solution  in  the  given  liquid  of  P  grams  of 
a  substance  whose  molecular  weight  is  M,  then 


100  M 
PMi 


J 


K  being  a  constant  whose  value  for  water,  chloroform,  benzene^ 
carbon  bisulphide,  and  ether  is  1 — 1*05.  For  acetic  acid,  an  ab- 
normal value  1'61  obtains. 

If  t  is  the  boiling  point  of  the  solvent  under  pressure /i,  and  t'  and 
/o  the  corresponding  values  for  the  solution,  then  the  maximum  tension 
of  the  solvent  at  t'°  is  /i  plus  the  augmentation  of  vapour  tension 
suffered  by  it  in  passing  from  t°  to  t'°,  and  if  the  barometer  is  con- 
stant throughout  the  experiment,  /"  of  the  formula  above  given 
becomes  f  =  f^  +  n(t'  —  f),  where  n  is  the  rate  of  increase  in  vapour 
tension  for  the  solvent  at  temperatures  near  t ;  in  the  case  of  water, 
this  is  27  mm.  for  temperatures  near  100°. 

To  determine  the  value  of  t'  —  t,  the  following  apparatus  is  used 
by  Raoult : — 


To  ensure  a  regular  heating  of  the  solvent,  which  is  boiled  in  the 
vessel  shown  in  the  figure,  some  mercury,  covered  by  2  cm.  of 
coarsely-powdered  glass,  is  placed  at  the  base,  and  the  condensed 
vapour  is  returned  from  the  condenser  A-  by  a  tube  g  entering  the 
vessel  below  the  glass.  The  bulb  of  the  thermometer  (which  is 
graduated  in  two  hundredths  of  a  degree)  is  immersed  in  mercury 
contained  in  the  tube  f,  which,  after  introduction  into  the  apparatus, 
is  read  until  the  heating  of  the  vessel  determines  a  constant  tempera- 
ture. After  a  slight  cooling,  the  substance  M  is  introduced  by  the 
opening  e,  and  the  apparatus  is  farther  heated  to  determine  t' . 

Although  this  method  is  less  sensitive  than  the  cryoscope  process, 
yet  concentrations  up  to  20  per  cent,  may  be  employed,  the  only  con- 
dition being  that  the  substance  should  boil  at  least  lo0°  higher 
than  the  solvent.  T.  G.  N. 
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Thermochemistry  of  Pats  and  Fatty  Acids.  By  F.  Stohmanj^ 
and  H,  Langhein  (/.  pr.  Chem.  [2],  42,  361 — 382  ;  compare  Abstr., 
1885,  857). — The  authors  have  redetermined  the  heats  of  combustion 
of  several  fats  and  fatty  acids,  using  the  calorimetric  bomb  and  per- 
forming the  combustions  in  oxygen  at  24  atmospheres  pressure. 

The  mean  heat  of  combustion  at  constant  pressure  of  1  gram  of 
various  samples  of  fat  is  9500  cal. ;  that  of  butter  is  9231*3  cal. 
The  heat  of  combustion  is  less  when  the  fat  is  rancid,  but  the  varia- 
tion differs  greatly  in  different  fats ;  in  batter  it  is  almost  the  same. 

In  the  following  table  the  second  column  gives  the  beat  of  combus- 
tiop  per  molecule  at  constant  pressure,  and  the  third  column  the  heat 
of  formation  (C  =  94,  H  =  69)  :— 

Cal.  Cal. 

Erucic  acid 3297*2  219-8 

Brassidic  acid 32901  226*9 

Dierucin 6979*5  474*5 

Dibrassidin 6953*7  500*3 

Trierucin 1<)265*5  686*5 

Tribrassidin 10236*0  682*9 

Laurie  acid 1771*8  184*2 

Myristic  acid 20859  196*1 

Trilaurin 5707*0  512  0 

Trimyristin 6650*5  546*5 

Behenic  acid   3338*3  247*7 

Behenolic  acid 3255*1  192*9 

Dihydroxybehenic  acid. .  . .  3235*5  350*5 

The  formation  of  glycerides  from  glycerol  and  acids  is  exothermic 
in  the  six  cases  investigated  by  the  authors.  A.   G.  B. 

Determination  of  Specific  Gravity  of  Solids.  By  0.  Kle  ex- 
stuck  {Gheiii.  Zeit.,  14,  233 — 234.). — A  narrow- necked,  pear-shaped 
glass  vessel  furnished  with  a  funnel-shaped  mouth,  a  hook  below  and 
a  mark  on  the  neck,  is  floated  in  water  :  the  substance  of  which  the 
gravity  is  to  be  ascertained  is  attached  to  the  hook,  either  directly  or 
through  the  intervention  of  a  pan  or  wire  gauze  holder,  then  by  pour- 
ing in  water  the  vessel  is  caused  to  sink  to  the  mark  ;  the  snlDstance 
is  now  removed,  and  the  vessel  again  caused  to  sink  to  the  mark, 
this  time  noting  the  quantity,  by  weight  or  volume,  of  water  required 
for  tlie  purpose;  the  sp.  gr.  is  calculated  from  this  number.  For 
gravities  below  unity  the  weighted  vessel  is  first  adjusted  to  the  mark  ; 
then  the  displacement  caused  by  attaching  the  lighter  substance  is 
measured  by  the  water  required  for  the  readjustment.         D.  A.  L. 

I  Dissociation  of  Selenium  Chlorides.  By  W.  Ramsay  {Bull. 
Soc.  Chlm.  [3],  3,  783—784;  compare  Trans.,  1884,  62;  Abstr., 
1890,  558). — The  author  disputes  the  statement  of  Chabrie,  that 
selenium  dichloride  boils  towards  300°  without  decomposition,  and 
gives  experimental  proof  of  its  dissociation  at  130 — 170°.  In  reference 
to  the  sublimation  of  selenium  tetrachloride  in  a  sealed  tube  at  350°, 
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it  is  conceivable  that  the  substance  is  not  heated  above  i<s  normal 
volatilisation  point  at  the  normal  pressure  (190°)  before  subliming, 
and  tbis  conception  is  confirmed  by  the  facts  observed  by  Cliabrie 
himself,  that  the  tetrachloride  dissociates  at  300°  into  dichloride  and 
chlorine,  and  that  this  latter  is  also  dissociated  into  selenium  and 
cidorine,  for  selenium  is  always  found  in  the  tube  after  the  sublima- 
tion of  the  tetrachloride.  T.   Gr,  N. 

New  Periodic  Property  of  the  Elements.  By  W.  Sutherland 
I'hil.  Mag.  [5],  30,  318 — 323). — In  solids,  the  molecules  may  be 
assumed  to  vibrate  about  a  mean  f)Osition,  and  at  some  characteristic 
temperature  each  solid  to  have  a  period  of  vibration  characteristic  of 
its  molecule.  The  most  likely  temperature  for  which  tbis  would  be 
tbe  case  would  be  the  melting  point,  when  the  vibratory  motion  of 
the  molecule  just  breaks  down.  Suppose  a  molecule  of  mass  M  and 
mean  specific  heat  C,  heated  up  from  rest  at  absolute  zero  to  its 
melting  point  T.  It  receives  heat  MCT  proportional  to  its  kinetic 
energy  ^^1^7^  where  v  is  the  velocity  of  tbe  molecule  at  the  melting 
point.  By  Dulong  and  Petit's  law,  MC  is  approximately  constant  for 
the  elements,  so  that  v  is  proportional  to  v^T/M.  Knowing  thus  the 
velocity  of  vibration,  from  its  length  L  jts  time  or  period  h/v  is 
obtainable.  Let  d  be  the  density  of  the  substance,  then  M/d  repre- 
sents the  volume  occupied  by  the  molecule;  end  if  a  is  the  mean 
coeflicient  of  linear  expansion  of  the  substance  between  absolute  zero 
and  T,  then  aT(M/r?)*  represents  the  increase  in  the  linear  dimensions 
of  the  space  occupied  by  a  molecule  when  heated  from  zero  to  T,  and 
therefore  represents  tbe  length  or  amplitude  of  the  vibration  just 
as  the  molecule  is  going  to  leave  the  vibratory  state  characteristic 
of  the  solid.  Hence  the  periodic  time  p  of  the  molecule  at  the 
melting  point  is  proportional  to  aT(M/rf)*  v/AiU'l'/M.  The  value  of  a 
is  unknown  for  many  of  the  elements,  but  the  author  has  found  an 
empirical  equation  by  means  of  which  it  may  be  determined,  namely, 
aTM«  =  const.,  the  constant  being  about  0"0i5  for  all  metals  except 
antimony,  bismuth,  and  tin.  Substituting  tbis  value  and  dropping 
all     constants     from     the     formula,    p    becomes     proportional     to 

(m/^)*mVv/t: 

Taking  M  as  tbe  atomic  weight,  and  calculating  the  period  of 
vibration  by  the  above  formula,  we  get  for  the  lithium  family : — 

Li.  Na.  K.  Eb,  Cs. 

0-21  0-43  0-66  0  96  1-23 

or  numbers  in  tbe  ratio  1,  2,  3,  4*5,  6  j  and  for  the  next  group  of  the 
periodic  law. 

Be.  Mg.  Ca.  Sr.  Ba. 

0-35  0-70  ]-04  1-62  1-88 

numbers  in  the  ratio,  1 ,  2,  3,  4*5,  and  5-3.  Copper  and  silver  have 
periods  0'21  and  0'30,  which  are  nearly  as  2  to  3,  and  involve  tbe  sam« 
fundamental  constant  as  the  main  famil}^ ;  and  zinc  and  cadmium 
liave  periods  0  S2  and  0*47,  in  wbich  the  same  peculiarity  occurs. 
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The    per'ods  of   the    other    elements   do   not   exhibit    such    marked 
relations,  but  the  following  series  is  remarkable  : — 


Mn. 

Fe. 

Co. 

Ni. 

Ru. 

Rh. 

Pd. 

Os. 

Ir. 

Pt. 

0-lG 

0-16 

0-lG 

0-17 

0-2  L 

0-20 

0-23 

0-28 

0-25 

0-27 

The  periods  of  vibration  of  compounds  are  also  considered,  and  it 
is  found  that  p  for  each  molecule  is  a  sum  of  parts  due  to  each  atom 
in  the  molecule.  H.  C. 

Approximate  Algebraic  Expression  of  the  Periodic  Law. 
BjT.  Carnelley  (Phil.  Mag.  [5],  29,  97 — 118). — The  atomic  weights 
of  the  elements,    arranged  according  to   the  periodic  law,   may  be 

]epresented  by  the  formula  A  =  c(m  +  v')  where  A  is  the  at(>mic 
weight,  c  a  constant,  m  a  member  of  an  arithmetical  progression 
depending  on  the  series  to  which  the  element  belongs,  and  v  the 
maximum  valency  of  the  group  of  which  the  element  is  a  membei*. 
After  numerous  trials,  the  best  results  have  been  obtained  wht  n 
0-  =  2  andm  =  0,  ti^,  5,  5  +  3J,  5  +  2(3^),  5  +  3(3i),  &c.,  for  each 
series  respectively  from  series  ii  to  xii  of  Mendeleef's  table,  so  that 
m  is  a  member  of  an  arithmetical  progress'on  in  which  the  common 
difference  is  3-|,  except  in  the  first  two  terms,  where  the  common 
difFeren(;e  is  2|. 

The  calculated  values  for  c  vary  from  6'0(carbon)to  7'2  (scdeniimi), 
with  a  mean  value  of  6'G4.  The  high  values  of  c  occur  mainly 
with  elements  belonging  to  the  higher  groups  (namely,  5,  6,  and  7), 
whilst  low  values  belong  to  the  lower  groups  (1,  2,  and  3).  The 
greatest  extremes  occur  in  group  4,  Ti  and  Ge  being  high,  C  and  Si 
low.  The  equation  A  =  c(m  +  \/v)  becomes  A  =  c(m  -■-  1)  for 
elements  of  the  first  gronp,  so  thnt  for  potassium  c\mi  +  1)  =  39, 
and  for  silver  c(fn^  -|-  1)  =  107"7.  If  x  repre.'^ents  the  common 
ditference  in  the  arithmetical  progression,  then  w,  =  m^  -{-  x,  and 
1077  =  c(m4  H-  1)  +  3icc  =  39  +  Sic,  from  which  wc  =  22-90.  In 
the  same  way,  by  taking  different  pairs  of  elements  of  group  I, 
different  values  for  xc  are  obtained,  the  mean  of  which  is  22'8o,  or 
"the  difference  between  the  atomic  weights  of  any  two  elements  iu 
group  1  (from  series  iv  upwards),  divided  by  the  difference  between 
the  numlDer  of  the  series  to   which  each   element   belongs    gives  a 

B  —  A 

constant,  or =  const.  =  22*85  where  x  and  y  are  the  numbers 

'        2/  -  ^   .  . 

of  the  series  to  which  the  elements  A  and  B  respectively  belong." 
The  constant  22*85  is  very  nearly  identical  with  the  atomic  weight 
of  sodium  (22  99).  Atomic  we  glits  calculated  from  the  equation 
A  =  c(m  +  \/'u)  auree  more  closely  with  the  observed  values  than 
do  those  determined  by  Dulong  and  Petit's  law.  Specific  volumes 
calculated  from  the  volumes  so  obtained  also  agree  well  with  the 
usual  values.  The  greatest  discrepancies  occur  at  the  end  of  series 
iv,  V,  and  vii,  and  at  the  beginning  of  series  xi. 

In  the  equation  A  =  c{m  +  \/v)^  the  constant  c  has  a  mean 
value  of  Q'^,  which  suggests  the  constant  6*i  of  Dulong  and  Petit's 
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law.     If  c  represents  the  atomic  "heat,  then  atomic  wei^^lit  =  atomic 
heat  X   (m  +  ^v)  =  atomic  weight  X  specific  heat  x   («i  +   y/^v),  or 

1  =  specific  heat  X  (w  +   \^v),  whence  specific  heat  =    ^- 

m  +  vi\ 
Specific  heats  calculated  in  this  way  agree  closely  with  the  observed 
A'alues,  especially  if  specific  heats  at  high  temperatures  be  taken, 
since  in  this  case  the  constant  6"4;  of  Dnlong  and  Petit's  law 
approximates  to  Q'Q. 

The  value  m  in  the  equation  A  =  cijn  +  y/v)  is  the  member  of  an 
arithmetical  progression,  and  is  a  whole  number  for  the  even 
series  and  a  number  and  a  half  for  the  odd  series,  in  this  way 
corresponding  with  the  well-known  diiference  between  the  series. 
Again,  the  common  diiference  is  2^  for  the  first  three  memhers,  but  is 
3^  afterwards.  This  accords  with  MendeleeH's  statement,  that  the 
second  and  third  series  are  more  or  less  exceptional.  H.  K.  T. 

Osmotic  Pressure.  By  M.  Planck  {Zeit.  physiknl.  Chem.,  6, 
187 — 189). — The  author  has  in  previous  memoirs  deduced  the  laws 
regulating  the  vapour  pressure  and  freezing  point  of  solutions  from 
thermodynamical  principles.  In  this  paper  he  shows  that,  given  a 
membrane  between  a  solution  and  the  pure  solvent,  permeable  only 
to  the  latter,  it  is  possible,  without  making  any  assumptions  as  to  the 
nature  of  osmotic  pressure,  to  deduce  from  the  same  general  con- 
ditions of  equilibrium  the  laws  discovered  by  van't  HofF. 

I'he  final  equation  he  obtains  is  p  — p'  =  nOjY.  V  is  the  volume  of 
the  solution,  0  its  absolute  temperature,  n  the  number  of  molecules  of 
the  dissolved  substance,  p  the  pressure  in  the  solution,  and  p  the 
pressure  in  the  solvent;  p'  —  ^  is  thus  the  osmotic  pressure,  which, 
as  the  equation  shows,  is  inversely  proportional  to  the  volume 
(Boyle's  Law),  directly  proportional  to  the  absolute  temperature 
(Charles'  Law),  and  further  proportional  to  the  number  of  dissolved 
molecules  (Avogadro's  Law).  J.  W. 


Inorganic    Chemistry. 


Properties  of  Liquid  Chlorine.  By  R.  Knietsch  (Annalen, 
259,  lOU — 1'24). — The  author  has  made  a  series  of  determinations  of 
the  vapour  tension  of  chlorine  from  —88°  to  146°,  and  of  its  specific 
gravity  at  tempei atures  rjinging  from  —80°  to  77^  \  the  results  aie 
given  in  tables  and  as  curves,  and  the  methods  and  apparatus  employed 
are  fully  described  with  the  aid  of  various  diagrams. 

The  critical  temperature  of  chlorine  was  found  to  be  146°. 

F.  S.  K. 

Simple  and  Rapid  Evolution  of  Pure  Gases.  By  H.  Borx- 
TRAGEK   (Zc'zY.    anal.   Chem.,   i9,  412;   see  Abstr.,  1890,  849). — The 
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prodocf  ion  of  cblorine  from  a  mixture  of  bleaching  powder  and  sodium 
hydrogen  sulphate  was  patented  by  0.  Stiiber,  on  April  5th,  1890. 

M.  J.  S. 

Atomic  Weight  of  Fluorine.  By  H,  Moissan  {Compt.  reyid..  Ill, 
570 — 572).— Sodium  carbonate,  prepared  by  the  ammonia  process 
from  carefully  purified  sodium  chloride,  was  converted  into  fluoride 
bf  the  action  of  hydrofluoric  acid  from  potassium  hydrogen  fluoride. 
The  sodium  fluoride  was  tlien  converted  into  sulphate.  The  results 
of  five  determinations  varied  between  F  =  1904  and  F  =  19*08 
(Na  =  23*05,  S  =  32-074,  and  O  =  16). 

Calcium  fluoride,  obtained  in  a  crystalline  form  by  adding  calcium 
chloride  to  a  boiling  dilute  solution  (0"2  per  cent.)  of  jjotassium 
fluoride,  Wfis  likewise  converted  into  sulphate;  F  =  19*02  to  1908. 

Barium  fluoride,  obtained  by  adding  potassium  fluoride  to  a  boiling 
solution  of  barium  chloride,  was  treated  in  the  same  M^ay ;  F  = 
19*05—1909. 

The  action  of  sulphuric  acid  on  barium  fluoride  is  more  diflicult  to 
regulate  than  in  the  first  two  cases,  and  the  author  regards  these  re- 
sults as  less  trustworthy.  Taking  the  mean  of  the  results  with  sodium 
and  calcium  fluorides,  F  =  19*05.  C.  H.  B. 

Solubility  of  Oxygen  and  Hydrogen  in  Water  and  in 
Alcohol.  By  W.  Timofeeff  {Zeit,  physikal.  Chem.,  6,  141—152).— 
The  author,  in  his  investigation,  employs  an  apparatus  devised  by 
Ostwald.  It  consists  of  an  absorption-chamber  which  is  simply  a 
pipette  provided  at  one  end  with  a  stopcock  and  at  the  other  with  a 
three-way  tap,  by  means  of  which  communication  can  be  eft'ecfed 
either  with  the  air  or,  throus^h  a  leaden  capillary,  with  a  gas  burette. 
The  pipette  is  filled  completely  with  the  boiled-out  solvent,  and  a 
quantity  of  the  gas  to  be  dissolved  is  introduced  into  the  gas  burette 
and  there  measured.  Cominunicatiou  is  then  made  between  the  two 
vessels  ;  a  weighed  or  measured  amount  of  water  is  run  out  through 
the  stopcock,  which  is  then  closed,  and  the  absorber  immersed 
in  a  vessel  of  water  at  the  requisite  temperature.  From  time  to  time 
the  absorber  is  taken  out  of  the  bath  and  shaken  as  vigorously  as 
the  flexibility  of  the  lead  tube  will  permit.  Mercury  is  filled  into  the 
gas  burette  as  required,  in  order  that  the  pressure  may  remain  as 
nearly  that  of  the  atmosphere  as  possible.  When  no  more  absorption 
takes  place,  pressure  and  temperature  are  adjusted,  and  a  fresh 
measurement  made. 

The  absorption  coefficient  of  hydrogen  in  water  as  determined  in 
the  above  way  may  be  expressed  by  the  formula  H  =  0*02152»6  — 
000019216^  -f  0*000001722-f-.  Bunsen  found  /i  =  0*01950  with  no 
temperature  coefficient.  For  oxygen  in  water,  the  author  obtains 
ji  =  0*041408  at  6*4°,  and  /S  =  U*03(j011  at  12*6",  numbers  which 
agree  well  with  Winkler's  results.  The  values  for  hydrogen  in  alcohol 
are  fairly  ccmcordant  with  those  of  Carius,  /3  at  0°  being  O  0676 
(mean  of  two  experiments).  An  interpolation  formula  for  the  absorp- 
tion coefficient  of  oxygen  in  alcohol  of  99*7  per  cent,  strength  is 
(3  =  0-:337  -  0*00074  j8S^  +  0*000003288/-.    The  solubility  of  nitro- 
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g-en,  oxygen,  carbon  monoxide,  and  methane  in  water  increases  about 
30  per  cent,  between  0^  and  20° ;  the  increase  in  alcohol  is  much  less. 

J.  W. 

Hydrogen  Nitride  (Azoimide).  By  T.  Curtius  (Ber.,  23, 
3o23— o033).     See  p.  56. 

Catalytic    Decomposition    of   Ammonium    Nitrite.    By    O. 

LoEW  (Ber.,  23,  3018— 3019).  — On  adding  platinum  black,  prepared 
in  the  manner  described  in  a  previous  paper  (Abstr.,  1890,  453),  to  a 
4  to  5  per  cent,  solution  of  ammonium  nitrite,  an  immediate  evolution 
of  gas  takes  place.  The  first  portion  consists  of  a  mixture  of  nitrogen 
and  nitrous  oxide,  but  after  a  time  nitrogen  is  tlie  sole  product.  No 
noticeable  alteration  in  the  temperature  of  the  solution  occurs. 

J.  B.  T. 

Absorption  of  Carbonic  Oxide  by  Earth.  By  Bkhtiielot 
(Coinpt.  rend.,  Ill,  469 — 4/1). — The  volume  of  carbonic  oxide  ro- 
tjiined  by  air-dried  clay  soil  is  equal  to  the  volume  of  air  which  it 
can  retain,  and  hence  the  retention  of  carbonic  oxide  by  the  eartii, 
after  an  explosion  in  a  mine,  for  example,  is  not  due  to  any  specilic 
action  between  the  soil  and  the  gas,  C.  H.  B. 

Double  Chloride  and  Dithionate  of  Barium.  By  A.  Fock 
and  K.  Kluss  {Ber.,  23,  3001— 3003).— When  equivalent  qunntities 
of  barium  dithionate,  BaSzOe  +  2H2O,  and  barium  chloride,  BaClz  -I- 
2tl20,  are  mixed  in  aqueous  solution,  and  the  latter  allowed  to  evjipo- 
rate,  barium  dithionate  first  separates,  then,  after  a  time,  the  double 
salt,  BaS206,BaCl2  +  4H2O,  and  finally  barium  chloride.  Tiie  above 
double  salt  forms  short,  colourless  prisms,  which  have  been  obtained 
7  mm.  in  length  and  3'5  mm.  in  thickness,  and  belong  to  tlie  asym- 
metric system  {a  :  h  :  c  —  0'6720  :  1  :  0-6398;  a  =  107°  12',  ^  = 
90°  11',  7  =  90°  57'  30").  H.  G.  C. 

Action  of  Hydrogen  on  Potassium  Thallium  Sulphide.    By 

R.  Schneider  (/.  pr.  Chem.  [2],  42,  .305— 327).— When  the  j.uthor 
first  published  his  work  on  thio-salts  {Ann.  Phys.  Chem.,  136,  138, 
139),  he  showed  that  when  potassium  thallium  sulphide  is  heated  in 
hydrogen  it  is  decomposed  with  formation  of  hydrogen  sulphide, 
potassium  sulphide,  and  thallium  sulphide.  Kriiss  and  Solereder 
(Abstr.,  1887,  111),  on  the  contrary,  assert  that  the  thallium  is  re- 
duced to  the  metallic  state,  the  potassium  remaining  as  sulphide. 

The  author  has  reinvestigated  the  subject,  and  his  experiments  show 
that  the  decomposition  takes  place  in  two  stages,  according  to  the 
temperature  ;  at  a  dark-red  heat,  it  is  in  accordance  with  the  equation 
which  the  author  first  gave,  namely : — 


KaS.Tl^Sa  4-  4H  =  2H2S  +  K2S  +  TI2S  ; 

?d,  full,  red  heat,  however,  a  part  of  the  tl 
metallic  state  according  to  the  equation 

2[K,S,Tl2SJ  +  IpH  =  5H2S  +  2K,S  +  TLS  +  TL; 


at  a  prolonged,  full,  red  heat,  however,  a  part  of  the  thallium  is  re- 
duced to  the  metallic  state  according  to  the  equation 
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hut.  at  no  temperature  at  which  the  author  has  been  able  to  obtain 
quantitative  results  is  the  whole  of  the  thallium  so  reduced. 

Kriiss  and  Schmidt  also  assert  (loc.  cU.)  that  the  salt  of  a  thio-acid 
can  be  reduced  by  hydrogen  when  the  thio-acid  itself  can  be  so  re- 
duced. But  Ihis  is  not  the  case  with  sodium  thioantimouate  or 
Schlippe's  salt  and  potassium  indium  sulphide,  which  cannot  be  re- 
duced by  hydrogen  notwithstanding  that  both  antimony  and  indium 
sulphides  are  easily  reduced.  Compare  also  the  behaviour  of  potas- 
sium platinothioplatinate,  KiPtSi,  and  potassium  palladothiopalladate, 
K,PdS4  (this  Journal,  1871,  317). 

The  specific  gravity  of  potassium  thallium  sulphide  has  been  rede- 
termined; it  now  stands  at  460.  A.  G.  B. 

Researches  on  the  Gadolinium  of  Marignac.  By  L.  de  Bors- 
r.AUDRAN  (Conipt.  rend.,  Ill,  393 — 395).  —  Marignac's  gadolinia 
(Abstr.,  1889,  4")6)  was  fractionated  with  dilute  ammonia.  The 
absorption  spectra  showed  that  there  was  a  concentration  of  samarium 
in  the  head  fractions  and  of  didymium  in  the  tail.  On  the  other 
hand,  the  fluorescence  Z/s  is  much  stronger  in  the  head  fractions, 
whilst  the  samarium  fluorescence  is  feeble  in  these  fractions,  and  is 
not  visible  in  the  others.  The  spark  spectrum  shows  that  all  the 
fractions  contain  gadolinium. 

Cleve  finds  that  the  greater  part  of  gadolinia  cannot  be  split  up  by 
fractionation.  The  impurities,  which  are  difficult  to  eliminate,  dis- 
ti-ibute  themselves  unequally  in  the  different  fractions,  without,  how- 
ever, materially  affecting  the  equivalent  of  the  oxide. 

The  author  observed  a  remarkable  temporary  solubility  of  the 
oxides  of  the  rare  earths  in  ammonium  acetate  solution  containing 
excess  of  ammonia.  A  solution  of  gadolinium  chloride,  equivalent  to 
0*5  gram  of  the  oxide  per  litre,  when  mixed  with  acetic  acid  and  after- 
v/ards  vvith  ammonia  in  excess,  remained  transparent  for  a  long  time, 
but  gradually  became  turbid,  and  precipitation  was  practically  com- 
}.'lete  after  a  day  or  two.  Heat  accelerates  precipitation,  but  makes  it 
incomplete.  Analogous  phenomena  are  observed  with  lanthanum, 
yttrium,  and  didymium,  especially  the  first,  and  in  a  lower  degree 
with  cerous  chloride.  C.    H.  B. 

Equivalent  of  Terbia.  By  L.  de  Boisbauduan  (Compt.  rend.,  Ill, 
4,74 — 475). — In  previous  determinations  of  the  equivalent  of  the 
earth  Z/s  (terbia  with  a  very  deep-brown  colour),  the  quantity  of 
(.'xygen  existing  in  the  earth  in  the  form  of  peroxide,  was  uncertaiti. 
The  author  has  repeated  the  determinations  by  the  same  method,  that 
is,  weighing  the  quantity  of  the  sulphate  formed  by  a  given  quantity 
of  oxide,  but  the  oxide  was  previously  calcined  at  a  white  heat,  and 
the  small  quantity  of  peroxide  present  was  determined.  The  colour 
of  the  calcined  oxide  was  much  paler,  although  still  very  yellow;  it 
contained  016  per  cent,  of  oxygen  as  peroxide.  The  mean  equivalent 
of  the  terbia  is  12232,  which  gives  159'48  for  the  atomic  weight 
(♦f  the  metal.  C.  H.  B. 
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Ammonium  Pluoroxymolybdates.  By  F.  Macro  (Gazzeifa,  20, 
1 09 — 12 1). — Hexagonal  ammonium  fluoroxym o hj hda te,  3 MoOoFo, 5N H 4F 
4-  H2O,  prepared  by  dissolving  the  laminar  fluoroxymolvbdate(Abstr., 
1889, 106),  or  the  compound  Mo03,2NH4F,  in  hydrofluoric  acid,  crystal- 
lises in  minute,  hexagonal  prisms,  which  resemble  those  of  the  double 
salts  of  molybdenum  and  niobium  of  the  type  3MoOF3,5XH4F  +  HjO, 
and  are  probably  isomorphouswith  the  crystals  of  hexagonal  ammonium 
fluoroxyhypomolybdate.  The  crystals  are  colourless  and  transparent 
at  first,  but  become  opaque  after  prolono-ed  exposure  to  the  air ;  they  are 
not  dehydrated  by  heating  at  100°  ;  they  dissolve  in  water,  forming 
an  acid  solution,  which  loses  hydrogen  fluoride  on  heating,  and  if  the 
temperature  exceeds  100°,  ammonia  is  also  evolved. 

Monammonium  fluoroxym,oli/hdate.  Mo02Fi,^^iF,  is  obtained  in 
moncclinic  crystals  on  allowing  a  solution  of  the  preceding  compound 
in  hydrofluoric  acid  to  evaporate  over  sulphuric  acid  ; 

a:h:c  =  0-63019  :  1  :  1-42549,  /3  =  85°  53'. 

Faces  observed :  010,  001,  110,  111,  337,  337,  667.  Plane  of 
twinning  (307).  The  crystals,  which  are  generally  twinned,  are 
colourless  and  transparent,  but  darken  and  turn  green  after  a  short 
exposure  to  the  air ;  they  dissolve  in  water,  yielding  an  acid  solution. 
The  crystals  may  be  heated  to  120°  without  losing  weight,  but  decom- 
pose at  a  higher  temperature. 

Delafontaine's  acid  fluoromolybdate  of  ammonium  appears  to  be 
identical  with  the  author's  triammonium  fluoroxymolybdato, 
Mo02F2,3NH4F,  and  is  not  isomorphoas  with  the  acid  fluoroxytung- 
Btate.  S.  B.  A.  A. 

Double  Salts  of  Tun^stic  and  Vanadic  Acids.  By  F.  Both  ex- 
bach  {Ber.,  23,  3050^— 3060). — On  adding  sodium  parafungstate  to 
hydrated  vanadic  anhydride,  sodium  paratungsto-vanadate  is  formed, 
together  with  ai.  compound  which  crystallises  in  dark-red  octahedra, 
and  has  the  formula  3(Na2Q,4W03),Na20,3V205  -f  38H2O. 

The  following  salts  were  prepared  from  sodium  paratungsto- 
vanadate  by  double  decomposition  : — 

The  aTYimonium  salt  fcrystallises  in  orange-red  octahedra  of  the 
formula  5[5(NH4)20,12W03],2[7V205,3(NH4)20]  +  58H2O.  The 
barium  salt  is  deposited  in  light,  orange-coloured  crj\stals,  which  are 
very  sparingly  soluble^  arid  have  the  formula 

^(5BaO,12WQ3),2(5y205,2BaO)  -f  94H2O. 

From  the  mother  liquors  cubical  crystals  are  obtained,  which  contain 
sodium  chloride,  barium  tungstate,  and  barium  vanadate.  The 
strontium  salt  crystallisCR  in  orange-red  cubes, 

3(5SrO,12W03),2(5V205,2SrO)  +  I22H2O,  :' 

and  reserables  the  barium  compound.  The  potassium  salt  crystallises 
in  aggregates  of  large,  light  orange-red  plates,  which  have  not  yet 
been  analysed^  By  the  action  of  magnesium  sulphate  on  sodium  para- 
tungstovamdate,  a  compound  of  the  formula  •- 

5Na20,12W03,3Y205,MgO,Na20  -f  42H2O 
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is  formed,  crystalHsing  in  pale  orange-yellow  prisms.  A  similar  com- 
pound is  deposited  from  the  mother  liquors  in  lustrous,  light  orange- 
coloured  plates.  With  sodium  tungstovanadate,  aluminium  sulphate 
gives  a  compound  of  the  formula 

.  .:    8(Al203,9Na20,48W03),4(9V305,Al205)  +  504H2O, 
crystallising  in  dark  garnet-red  cubes.     No  copper  salt  could  be  ob- 
tained. 

The  water  of  crystallisation  in  the  above  compounds  was  deter- 
mined by  cautious  ignition.  The  vanadic  acid  and  tungstic  acid 
were  precipitated  together  by  means  of  mercuric  nitrate  and  mercuric 
oxide;.  The  vanadic  acid  was  determined  separately  by  reduction 
51  nd  titration  with  potassium  permanganate,  and  also  by  boiling  with 
phosphoric  acid,  potassium  bromide,  and  hydrochloric  acid ;  the 
bromine  which  is  evolved  is  absorbed  in  potassium  iodide  solu-tion, 
and  the  liberated  iodine  estimated  in  the  usual  manner. 

J.  B.  T. 

Bismuth  Oxyiodide.  By  C.  Astre  {.T.Fharm.  [5],  22, 195— 2u0). 
— Various  published  methods  for  the  preparation  of  this  oxyiodide 
yielded  products  more  or  less  contaminated  with  sub-nitrate,  with 
oxide,  «r  with  both  these  compounds.  To  obtain  the  pure  product, 
10  grams  of  bismuth  potassium  iodide  is  decomposed  by  the  addition 
of  4  litres  of  water,  and  ihe  product  is  washed  until  iodine  is  no  long*  r 
removed.  The  resulting  compound  contained  Bi,  5938,  and  I,  3G'30 
pev  cent.  The  double  iodide  employed  is  best  obtained  by  triturat- 
ing normal  bismuth  nitrate  (1  mol.)  with  potassium  iodide  (4  mols), 
and  50  c.c.  oP  water  {sic\  extracting  with  ethyl  acetate,  and  sub- 
toittitig  the  mixture  to  spontaneous  evaporation.  J.  T. 

Platinum  Thiocarbide.  By  P.  Schutzenberger  (Compt.  rend., 
HI,  391 — 3l^3).^A  current  of  nitrogen  or  hydrogen  charged  with  the 
Va|)otir  of  carbon  bisulphide  is  passed  over  spongy  platinum  heated 
at •400—450^,  and  when  the  absorption  of  the  bisulphide  ceases,  the 
somewhat  finely  divided  black  product  is  allowed  to  cool,  and  is 
||b\vdered  and  submitted  to  the  same  treatment  again.  The  product 
i^  adiense,  black  powder  of  the  composition  Pt2CS2.  Under  a  micro- 
bcppe,  it  seems  homogeneous,  and  it  cannot  be  separated  into  different 
boniponents  by  levigation.  It  is  not  attacked  by  boiling  concentrated 
ipitric  or  hydrochloric  acid,  and  is  almost  entirely  unaffected  by  warm 
atqua^  regia.  It  is,  therefore,  not  a  mixture  of  platinum  sulphide  with 
carbon,  and  it  probably  has  the  constitution  S!Pt.*C!Pt!8.  When 
heated  below  redness  in  dry  oxygen,  it  burns  with  incandescence,  and 
yields  carbonic  anhydride,  sulphuric  anhydride,  sulphurous  anhydride, 
aiid  a  residue  of  pure  platinum. 

The  formation  of  this  compound  maybe  used  for  the  separation, 
and  even  the  estimation,  of  carbon  bisulphide  in  any  mixture  of  gases 
whicli  is  free  from  oxygen.  The  gaseous  mixture  is  passed  over  the 
heated  .spongy  platinum,  and  the  product  is  afterwards  heated  in 
oxygeii,  the  gases  formed  being  absorbed  in  some  oxidising  liquid, 
and -tile,  sulphuric  acid  estimated  in  the  usual  way.  C.  H.  B.    . 

'  c  2 
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Mineralogical   Chemistry. 


Bismuth  Minerals  from  Gladhammar.  Bv  G.  LiNnsTRr>M 
(Jahrb.  f.  Min.,  1890,  ii,  Ref.  58;  from  Geol.  For'en.  F&rhandL,  11, 
171). — On  examining  a  series  of  ores,  the  anthor  found  a  lead-grey  to 
tin-white  mineral  with  a  biilliant  Instre.  On  analysis,  it  gave  the 
following  results ; — 


Bi. 

Pb. 

Ca. 

Fe. 

Zn. 

8. 

Insol. 

ToUl. 

33  84 

48-05 

0-69 

016 

0-05 

15-92 

0-45 

9916 

.  The  formula  dednced  from  these  results  is  3PbS  +  Bi-iSa.  The 
anthor  is  unacquainted  with  a  mineral  of  this  com  position  (compnir, 
however,  lillianite,  3Pb(Ag)S  -f-  Bi^S,). 

As  an  assay  of  another  specimen  gjive  42*15  per  cent,  of  lead,  if  i^ 
possible  that  bjelkite  also  occui-s  at  Gladhammar.  B.  H.  B. 

Hamlinite,  a  New  Rhombohedral  MineraL  By  W.  E.  Hidpkx 
and  S.  L.  Penfikld  (Amer.  J,  8ci.,  39,  511— 518).— Shortly  att-t'r  the 
discovery  of  herderite  (Abstr.,  1884,  827,  1102)  at  Stoneham,  Mnint', 
this  mineral  was  detected  occurring  as  minute,  rhombohedral  crvstalp, 
associated  with  herderite,  margarodite,  and  the  rareglncinnm  silicate, 
hertrandite.  During  the  past  five  years,  the  authors  have  kept  up  » 
diligent  search  for  the  crystals,  but  without  success.  The  cryst-als 
are  hexagonal- rhombohednil,  and  vary  from  1  to  2  mm.  in  diameter. 
Their  hardness  is  4*5,  and  their  sp.  gr.  3'228.  Qualitative  analysis 
indicates  that  the  mineral  is  a  new  species — a  phosphate,  probably  of 
glucinum  and  aluminium,  containing  fluorine.  The  authors  propose 
for  it  the  name  of  hamlinite^  in  honour  of  Dr.  A.  C.  Hamlin,  who  is 
largely  interested  in  the  development  of  the  mineral  resources  of  the 
district  in  which  the  new  mineral  occurs.  B.  H.  B. 

Preparation  of  Artificial  Molybdenite.  By  A.  v.  ScHui/rhs 
(Jahrb.  /.  Min.,  1890,  ii,  Ref.  223  ;  from  Geol.  Foren.  F&rha"dl.,  11, 
401). — The  author  melted  4  gi-ams  of  potassium  carbonate  with 
6  grams  of  sulphur  in  a  porcelain  crucible,  and  on  cooling  added 
1  gram  of  molybdic  anhydride.  The  mass  was  then  heated  in  a  well- 
closed  crucible  to  a  melting  heat,  and,  on  cooling,  a  fresh  portion  of 
the  anhydride  was  added.  The  process  was  repeated  until  5  to  6  grams 
of  molybdic  anhydride  had  been  used.  On  boiling  the  melted  niass 
with  water,  a  residue  of  pure  crystallised  molybdenite,  MoS,,  was 
obtained  in  the  form  of  greyish-violet,  opaque,  hexagonal  crystals 
with  a  sp.  gr.  of  5-06  at  15''.  The  crystals  are  very  soft,  and  make 
grey  marks  on  paper.  B.  H.   B. 

Flinkite  and  Heliophyllite  from  Harstigen  Mine,  Sweden. 
By  A.  Hambkrg  (Jahrb.  f.  Min.,  1890,  ii.,  Ref.  224—228,  from 
Geol.  Foren.  ForhancU.,  11,  212). — Flinkite,  a  hydrated  manganese 
arsenate,  occurs  in  the  Harstigen  mine,  Pajsberg,  Wermland,  in 
greenish-brown  crystals  with  sarkinite  on  karyopilite.      Its  sp.  gr.  is 
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3-87.  It  has  a  hardness  of  more  than  4,  and  crystallises  in  the 
rhombic  system,  the  forms  observed  being  OP,  Poo,  P,  cx>Poo.  On 
analysis,  it  gave  results  corresponding  with  the  formula 

4H20,4MnO,Mn203,As205, 

a  composition  very  similar  to  that  of  synadelphite. 

An  optical  examination  of  the  mineral  heliophyllite,  described  by 
G.  Flint  as  biaxial,  showed  it  to  be  always  composed  of  biaxial  and 
uniaxial  portions.  The  author  distinguishes  two  types  of  this 
mineral  as  met  with  at  the  Harstigen  mine :  (1)  the  coarsely  lami- 
nated variety ;  and  (2)  crystals  associated  with  barytes  and  inesite. 
The  optical  properties  exhibited  are  similar  to  those  shown  by  the 
mineral  ekdemite  from  Langban,  described  by  Nordenskiold  as 
optically  uniaxial.  Further,  the  minerals  appear  to  be  chemically 
identical,  analysis  having  given  the  following  results : — 

PbO.  FeO  +  MnO.  CaO.  AS2O3.  SbaOs.         CI, 

1 83-45            —  —  10-60  —  8-00 

II 81-03          0-07  0-08  10-85  0-56  8-05 

III 80-99          0-16  0-11  10-49  138  796 

1.  Ekdemite  (Nordenskiold).  II.  Heliophyllite,  type  I.  Ill  the 
same,  type  II.  Nordenskiold  calculates  the  formula,  Pb5A8208  -f 
2PbCl2,  Flink  gives  Pb^AsaOv  +  'iPbCl,.  The  author,  however,  is  of 
opinion  that  the  more  exact  formula  PbgAs^Ois  +  4PbCl2  is  not 
improbable.  B.  H.  B. 

Minerals  from  Styria.  By  E.  Hatle  and  H.  Tauss  (Jahrb.  f. 
Mill.,  1890,  ii.,  Ref.  17;  from  Verhandl.  geol.  Reichsanst.,  1887, 
226 — 229). — 1.  Pharmacolite  from  VoUig.  This  mineral  occurs  in 
white,  translucent  groups  of  crystals  and  crusts  with  a  fibrous 
texture.     Analysis  yielded  the  following  results  : — 

AS0O5.  CaO.  H2O. 

48-60  27-04  2449     • 

The  mineral  is  associated  with  zinc-blende,  galena,  arsenical 
pyrites,  magnetic  pyrites,  iron  pyrites,  quartz,  and  calcite. 

2.  Iron-g)  mnite  from  Kraubath.  This  mineral  occurs,  with  yellow 
gymnite,  in  serpentine.  It  has  a  hardness  of  3,  and  a  sp.  gr.  of  1980, 
Analysis  yielded  the  following  results  : — 

SiOg.  MgO.  FeO.  H3O, 

41-55  30-24  6-60  2010 

Allowance  being  made  for  1*27  per  cent,  of  ferric  oxide  dissemi- 
•nated  in  the  form  of  iron  mica,  the  formula  is  HjoMgizFeSuOis  + 
9H2O.  B.  H.  B. 

Fluorine  and  the  Sjmthesis  of  Minerals.  By  S.  Meunier 
(Compt.  rend.,  Ill,  509 — 511).— The  use  of  aluminium  fluoride  makes 
it  possible  to  obtain  in  a  comparatively  short  time,  and  at  the  tempe- 
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rature  of  an  ordinary  coke  fire,  several  minerals,  which  undep 
ordinary  conditions  are  difficult  to  synthesise. 

32  parts  of  calcined  silica,  8  parts  of  fused  potassium  hydroxide, 
and  4-4  parts  of  aluminium  fluoride,  yield  a  regulus  which  is  not 
completely  vitreous  but  gives  a  fracture  with  a  silky  lustre.  Under 
the  microscope,  it  is  seen  to  contain  needles  of  sillimanite  and  hexa- 
gonal lamellae  of  tridymite  in  large  quantity,  together  with  inclusions 
of  various  kinds  and  globuliform  masses  which  are  almost  opaque. 

43  parts  of  silica,  20  of  calcium  oxide,  and  60  of  aluminium 
fluoride  yield  a  product  which,  although  chiefly  a  glass,  has  a  highly 
lustrous  fracture,  and  contains  needles  of  sillimanite  and  lamellse  of 
tridymite. 

26  parts  of  silica,  12  of  calcium  oxide,  2  of  potassium  hydroxide, 
and  25  of  aluminium  fluoride  yield  a  decidedly  crystalline  product 
containing  large  quantities  of  thin  plates  of  labradorite,  many  of 
which  are  macled  according  to  the  albite  law,  whilst  the  larger  have 
spheroidal  inclusions. 

22  parts  of  silica,  17  of  alumina,  02  of  ferric  oxide,- 8  of  sodium 
hydroxide,  2  of  potassium  hydroxide,  and  1  of  lime,  in  a  crucible 
brasqued  with  cryolite,  yield  a  deep  grey  granulo-crjstalline  product. 
The  mass  is  vitreous,  but  is  full  of  inclusions,  and  contains  many 
crystals  of  sillimanite,  and  a  large  quantity  of  prismatic  crystals  of 
nepheline. 

27  parts  of  silica,  12  of  alumina,  and  10  of  potassium  hydroxide 
in  a  crucible  brasqued  with  cryolite,  yield  a  partially  vitreous 
product  full  of  crystalline  granules.  Under  the  microscope,  largo 
numbers  of  small  globules  are  seen,  identical  with  the  lencite  of 
natural  amphigenes.  C.  H.  B. 

Sigterite,  a  New  Felspar.  By  C.  R^mmelsbeko  (Jahrh.f.  Min., 
1890,  ii,  Mem.  71 — 74). — In  an  investigation  into  the  properties  of  eu- 
dialyte  from  Sigtero,  the  author  found  that  this  mineral  was  associated 
with  two  others,  white  albite  and  another  felspar  in  the  form  of  grey, 
granular  particles.  The  new  felspar  has  the  cleavage  of  orthoclase, 
and,  chemically,  is  a  potassium  sodium  felspar  free  from  lime,  and 
much  more  basic  than  albite  and  orthoclase.  In  thin  sections,  in- 
clusions of  augite  and  a  small  quantity  of  magnesia-mica  were 
observed.  After  making  corrections  for  the  small  quantities  of  augite 
present,  the  mineral  gives  on  analysis  the  follawing  results : — 

SiOg.  AI2O3.  NaaO.  KjO.  Total. 

50-01         30-86         13-90        523        lOO'OO 

The  formula  of  the  felspar  is  therefore  (N'aK)2AlSi:,Oio.  In  other 
words,  it  is  a  combination  of  albite  and  an  alkali  anorthite.  At  the 
same  time,  it  has  the  composition  of  an  anhydrous  natrolite. 

B.  H..B. 

Minerals  from  Vesuvius.  By  E.  Scacchi  {Zeit.  Kryst.  Min.,  18, 
99—102;  from  B.  Accad.  di  NapoU,  1888,  12).— 1.  FhakelUte,  a 
new  mineral.  Among  the  Somma  minerals  in  the  museum  of  the 
University  of  Naples  there  is  a  substance,  hitherto  undescribed,  which 
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the  autlior  has  named  from  its  characteristic  combination  of  trans- 
parent, colourless  needles  to  white,  silky  bundles  ((/)dKe\Xo^),  This 
rare  mineral  occurs  in  a  rock  consisting  of  augite  with  more  or  less 
mica,  and  occasionally  in  grey,  granular  calcite.  Optically  the 
mineral  is  uniaxial,  with  faint  negative  birefraction,  and  therefore 
belongs  to  the  hexagonal  system.  It  has  the  hardness  of  orthoclase, 
and  a  sp.  gr.  of  2*49.     Analysis  gave  the  following  results  :  — 

SiOo.  AI2O3.  KgO-  NaaO.  Total. 

37-73         33-33         2930        0-37         10073 

Formula:   KoALSioOs-     The  analogy  with  nepheline  is  remarkable. 

2.  TJiernionatrite,  from  the  lava  of  1859.  This  mineral  is  new  for 
Vesuvius.  The  Naples  museum  recently  received  numerous  white, 
opaque,  drusy  incrustations  from  the  Fosso  grande.  On  analysis,  this 
mineral,  NaaCOa  +  HgO,  yielded  35-44  per  cent,  of  carbonic  anhydride. 

3.  Soda  from  the  interior  of  the  same  lava  in  crystalline,  colour- 
less, transparent  grains.  On  analysis,  the  following  results  were 
obtained : — • 

CO2.  NaaO.  K2O.  H2O.  Total. 

15-91         22-15        0-41         61-68         10015 

These  results  correspond  with  the  formula  NajCOa  +  IOH2O.  The 
mineral  cannot  have  been  produced  by  sublimation,  but  by  the  action 
of  carbonic  anhydride  which  has  decomposed  the  lava  and  taken  the 
soda  from  it. 

4.  Altered  comptonite  from  the  Somma  conglomerates.  In  one 
variety  of  conglomeiate  at  Vesuvius,  zeolites  occur  in  association 
with  calcite.  Among  these,  small  crystals  resembling  comptonite  are 
occasionally  met  with,  the  change  in  the  chemical  composition  of  the 
zeolites  and  the  variation  from  that  of  comptonite  consisting  chiefly 
in  a  loss  of  water,  an  absorption  of  calcium  carbonate,  and  a  change 
in  the  ratio  of  the  silica  to  the  alumina  (compare  Abstr.,  1887,  17). 

B.  H.  B. 

Amphibolite  from  Habendorf/in  Silesia.  By  E.  Dathe  (Jahrh. 
f.  Min.,  1890,  ii,  Ref.,  243 — 244;  from.  Jahrh.  preuss.  geol.  Landesansf .^ 
1889,  309 — 328). — The  amphibolite  (Analysis  1)  occurring  in  the 
biotite  gneiss  of  Habendorf,  consists  of  hornblende  of  a  greenish-black 
colour  and  brilliant  lustre.  There  is  a  second  variety  (Analysis  II) 
composed  of  light  greenish-grey  hornblende,  with  a  little  pyrrhotite 
and  mica.  Under  the  microscope,  olivine,  diopside,  chromite,  and 
rutile  could  also  be  detected. 


SiOg.       TiOs-    iFesOg. 

Cr203. 

AI2O3. 

FeO. 

MgO.      CaO. 

I 

..      46-47     0-21     4-18 

trace 

8-68 

3-73 

22-79     9-05 

11 

..      47-82     0-65     0-94 

0-63 

7-88 

3-50 

29-36    3-66 

K2O.       NflsO. 

H2O. 

CO2. 

Total. 

Sp.  gr. 

I..      0-35       1-14 

3-39 

— 

99-99 

2-959 

11 . .      trace     043 

4-20 

0-41 

99-48 

2-857 
B.  H. 

B. 
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Chemical  Nature  of  Tourmaline.  By  C.  Rammelsberg  (JaJirh. 
f.  Mill.,  1890,  ii,  Mem.,  149 — 162). — In  this  paper  the  author  re- 
calculates  some  70  analyses  of  tourmaline,  with  a  view  to  controvert 
the  formulae  recently  arrived  at  by  Riggs  (Abstr.,  1888,  660),  Jan- 
nasch  and  Calb  (Abstr.,  1889,  472),  Scharizer  (Abstr.,  1889,  764),  and 
Wulfing  (Abstr.,  1889,  765).  He  is  still  of  opinion  that  his  interpre- 
tation of  the  tourmaline  analyses  of  20  years  ago  was  correct,  according 
to  which  they  must  be  regarded  as  isomorphous  mixtures  of  three 
silicates,  R'eSiOs,  R"3Si05,  and  R^'SiOs,  in  which  R'  represents 
H,  Na,  K,  Li ;  R"  represents  Fe,  Mn,  Mg,  Ca ;  and  R^*  represents 
AI2,  Fe2,  B„  Cra.  B.  H.  B. 

Composition  of  Tourmaline.  By  G.  W.  Kalb  (Jahrh.  f.  Min., 
1890,  ii.  Ref.  199—203;  from  Inaug.  Diss.  Gottingen,  1890).— Ten 
varieties  of  tourmaline  analysed  by  the  author  may  be  divided  into 
three  groups  : — (1)  Lithium  tourmaline,  (2)  iron  magnesium  tour- 
maline, (3)  iron  tourmaline.  From  the  analyses,  the  author  deduces 
the  general  formula  Rg 802(8104)2-  [The  analyses  given  appear  to  be 
almost  identical  with  those  given  in  a  paper  by  P.  Jannasch  and 
G.  Calb  (Abstr.,  1889,  472).]  B.  H.  B. 

Peridotite  from  the  Harz.  By  M.  Koch  {Jahrh.  f.  Min.,  1800, 
ii,  Ref.  244—245;  from  Zeit.  deutsch.  geol.  Ges.,  41,  163—165).— 
Peridotite  occurring  in  the  gabbro  mass  of  the  Kaltenthal,  in  the 
Harz,  contains  olivine  in  angular  grains,  as  much  as  2-^  mm.  in  aize, 
with  biotite,  spinel,  and  titaniferous  iron  ore.  Small  quantities  of 
augite  and  plagioclase  are  present  as  accessory  constituents.  The 
rock  is  more  basic  than  any  of  the  basic  members  of  the  Harzburg 
gabbro  hitherto  examined,  as  is  shown  by  the  following  analytical 
results,  in  which  the  high  percentage  of  titanium  is  probably  due  to 
the  biotite : — 

SiOj.         TiOa.       AI2O3.       Fe^O^.        FeO.         MgO.         CaO.        KjO. 
34-98      518      10-80      1-42       21-33       1930      043       542 

NaaO.         H2O.  SO3.  Total.  Sp.  gr. 

0-17         1-28         trace         100-31         327 

B.  H.  B. 
Minerals  of  the  Garnet  Group.  By  W.  C.  Brogger  and  H. 
Backstrom  (Zeit.  Kryst.  Min.,  18,  209— 276).— Of  the  12  silicates 
crystallising  in  the  regular  system,  eulytine,  zunyite,  helvine, 
danalite,  garnet,  sodalite,  nosean,  lapis-lazuli,  leucite  (maskelynite), 
pollux,  analcime,  and  faujasite,  the  first  eight  are  orthosilicates,  and 
the  last  four  metasilicates.  Three  of  the  metasilicates,  maskelynite, 
pollux,  and  analcime,  belong  to  one  morphological  group,  whilst 
faujasite  is  an  isolated  species  of  octahedral  type.  The  orthosilicates 
are  regarded  by  the  author  as  forming  one  large  group,  the  garnet 
group,  which  may  be  subdivided  into  two  divisions  : — (1)  Orthosilicates 
of  tetrahedral  character,  and  (2)  orthosilicates  of  rhombic  dodeca- 
hedral  character.  This  second  division  includes  holohedral  members 
(the  garnet  series  proper),  as  well  as  hemihedral  ones  (the  alkali 
garnets), 
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The  formuloe  of  the  members  of  the  first  division  are  as  follows  :— 

Euljtine Bi4(Si04)3. 

Zunyite [Al6F2Cl(OFI)3]Al2(Si04)3. 

Danalite (FeZnMn)o[(ZiiFe)2S]Be3(Si04)3. 

Helvine (MnFeCa)2(Mn2S)Be3(Si04)3. 

In  this  voluminous  paper,  the  author  brings  forward  a  mass  of 
facts  to  prove  the  close  connection  of  the  regular  orthosilicates.  The 
analyses  of  all  the  minetals  of  this  garnet  group  lead  to  formulae  in 
which  there  is  1  mol.  of  an  orthosilicate  with  3  mols.  of  silicic  acid. 
All  the  members  of  this  group,  too,  belong  to  the  regular  system.  A 
very  large  number  of  analyses  are  discussed.  Of  these,  the  following 
have  not  previously  been  published  :  — 

SiOo.    AI2O.  CaO.  MgO.  NasO.     KgO.     SO3.       S.       CI.      H2O. 

I.  8674  31-96  O'll  —  2o-95  trace     O'll     —    7-11  0*17 

11.  3714  31-60  —        —  25-60     —        —      —    7-31    — 

HI.  31-65  2703  —        —  27-26     —     1406     —     —     — 

lY.  31-99  27-32  994      —  1653     —     14-22     —     —      — 

V.  32-30  27-38  821  0-11  1803   0-35   1262  044  031     — 

YI.  32-20  27-37  818  O'll  17*98   035   13-17  046  033     — 

YII.  32-52  27-61  6-4^7  —  1945   0*28   1046  271  0-47     — 

YIII.  32-48  27-62  660       —  19-84   0-29   1047  2*71  0*47  0*07 

IX,  53-13     1-76  24-71  1695  262    —      —      —      —     1-31 

X.  55-15    —  26-38  18-47  ___—      —      — 

XI.  55  55     —  25  93  1852  _      —       —       _—_ 

I.  Sodalite.     II.  Results  calculated  from  the  formula 

Na4(AlCl)Al2(Si04)3. 

III.  Nosean,  formula  Na4(Al[S04Na])  Al2(Si04)3.  IV.  Hauyn,  formula 
Na.,Ca[Al(S04LVa)]Al2(Si04)3.  V.  Hauyn,  analysis.  Yl.  Results 
calculated  from  92  mols.  hauyn,  5-2  mols.  sodalite,  and  2-7  mols. 
ultramarine  with  the  formula  Na4[Al(S3Na)]Al2( 8104)3.  YII,  Lapis-, 
lazuli.  YIII.  The  same,  results  calculated  from  a  composition  of 
76  9  mols.  hauyn,  15-7  mols.  ultramarine,  and  7*4  mols.  sodalite.  IX. 
Diopside  occurring  enclosed  in  lapis  lazuli.  X.  Results  after  sub- 
traction of  8  per  cent,  lazurite.  XI.  Results  corresponding  with 
formula  CaMg(Si03)2.  B.  H.  B. 

Minerals  and  Rocks  in  the  Diamond  Fields  of  South 
Alrica.  By  A.  Knop  (Jahrh.f.  Min.,  ii,  Ref.  97— 99).— The  matrix 
of  the  diamonds,  the  so-called  blue  earth,  is  found  on  examination  to 
behave  like  a  serpentine  which,  after  decomposition  by  acid,  leaves 
microliths  of  pyroxenic  character.  The  rock  may  be  described  as  a 
serpentine-tuff  enclosing,  at  Jagersfontein,  the  following  minerals  : 
garnet,  chrome-diopside,  enstatite,  chromite,  zircon,  apatite,  idocrase, 
rutile,  mica,  and  diamond.  These  minerals  are  described  in  detail  by 
the  author,  who  gives  analyses  of  the  chrome-diopside  and  chrome- 
iron  ore. 

The  author  regards  the  Jagersfontein  deposit  as  having  been  formed 
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from  a  peridotite,  whicli  has  been  mechanically  broken  up  and  trans- 
ported to  a  favourably  situated  locality,  where  it  has  become  ser- 
pentinised.  The  relation  of  the  diamond  to  the  peridotite  is  thought 
to  be  analoerous  to  the  occurrence  of  the  diamond  in  meteorites. 

^  B.  H.  B. 

Natural  Cement  from  Cairo.  By  E.  Sickenbeeger  (Jahrh.  f. 
Min.,  1890,  ii,  Ref.  275—276;  from  Zeit.  deutach.  geol.  Ges.,  41, 
312 — 318). — On  the  railway  between  Abbasiyeh  and  Citadelle,  near 
Cairo,  there  occur  stalactitic  masses  hitherto  thought  to  have  been 
geyser  deposits.  On  examination,  they  are  found  to  consist  of 
cemented  quartz  sands,  approximating  in  composition  to  artificial 
mortar.     Analysis  yielded  the  following  results  : — 

Sand.      SiOa-       CaO.    AI2O3  +  Fe.Pg.    COj.       H2O.     MgO.     SO3.     NaCl. 

44.-90     6-24     22-80  1'47  14-UO     3-84!     3*58     0-58     024 

B.  H.  B. 

Obsidian  Cliff,  Yellowstone  National  Park.  By  J.  P.  Iddings 
(Seventh  Annual  Bep.  U.S.  Geol.  Survey,  249 — 29o). — The  author 
describes  in  detail,  in  a  monograph  of  44  pages,  illustrated  by  51 
plates,  the  geological  occurrence,  lithological  structure,  petrographicnl 
and  microscopical  characters  of  Obsidian  Cliff,  at  the  northern  end 
of  Beaver  Lake,  in  the  Yellowstone  National  Park.  Though  obsidian 
of  nearly  the  same  chemical  composition  occurs  in  all  parts  of  the 
world,  the  obsidian  flow  at  Beaver  Lake  is  especially  remarkable  for 
its  unsurpassed  extent  and  thickness.  It  is  the  only  known  occurrence 
of  rhyolitic  obsidian  in  which  a  distinctly  columnar  structure  has  been 
developed.  It  is  entirely  free  from  porphyritic  crysta's,  and  abounds 
in  spherulitic  structures  and  lithophysae.  These  are  undoubtedly  of 
primary  crystallisation  out  of  a  molten  glass,  which  was  gradually 
cooling.  Since  its  solidification,  too,  no  alteration,  chemical  or 
mechanical,  has  taken  place.  B.  H.  B. 

Eruptive  Rocks  of  the  Cabo  de  Gata.  By  A.  Osann  {Jahrh, 
/.  Min.,  1890,  ii,  Ref.,  268—270;  from  Zeit.  deutsch.  geol.  Ges.,  41, 
297 — 311). — The  author  describes  in  detail  the  occurrence  of  eruptive 
rocks  at  the  Cabo  de  Gata,  Almeria,  Spain.  The  predominating 
rocks  are  andesites,  dacites,  and  liparites.  Basalts  are  entirely 
absent,  as  also  are  nepheline  and  leucite  rocks.  Only  one  rock 
contains  olivine.  This  occurs  in  the  vicinity  of  Vera  and  is  described 
by  Calderon  as  limburgite.  It  is  the  youngest  of  the  eruptive  rocks 
of  the  district,  and  on  analysis  gave  results  approximating  most 
closely  to  those  obtained  with  olivine-bearing  lamprophyres,  such  as 
the  minette  of  the  Ballon  d'Alsace.  In  the  rock,  biotite  only  is  visible 
to  the  naked  eye,  whilst  olivine,  augite,  and  a  little  felspar  can  be 
detected  under  the  microscope.  The  analytical  results  were  as 
follows : — 


SiOa. 

AI2O3.      FeaOg. 

FeO.     MnO.    MgO.     CaO. 

K2O. 

NasO. 

55-17 

13-49      3-10 

H20. 

4-27 

3-55     0-39     8-55     3-15 
CO2.                  Total. 
3-27             100-46 

1-09 

4-43 
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The  rock  is  named  Verite  by  the  author.  It  should  certainly  not 
be  classed  as  a  limburgite.  B.  H.  B. 

Meteoric     Iron     from    Magura,     Arva,    Hungary.      By    E. 

Weinschenk  (Jahrb.f.  Min.,  1890,  ii,  Ref.  57—59  ;  from  Ann.  l\  k.  Hof- 
Qnuseums,  4,  93 — 101  ;  compare  Beithelot  and  Friedel,  Abstr.,  1890, 
1384). — In  an  investigation  of  the  meteoric  iron  from  Magara,  Arva 
county,  Hungary,  the  author  succeeded  in  isolating  the  following 
constituents : — 

1.  Tin-white  regular  crystals,  hitherto  regarded  as  schreibersite. 
These  appear  to  have  a  cleavage  perpendicular  to  the  longitudinal 
axis ;  they  are  strongly  magnetic,  very  brittle,  and  soluble  in  hydro- 
chloric acid  and  copper  ammonium  chloride,  w^ith  separation  of 
carbon.  The  hardness  is  5|-  to  6,  and  the  sp.  gr.  6*977.  Analysis 
(No.  I)  gave,  after  subtraction  of  schreibersite,  results  corresponding 
with  the  formula  C(FeNiCo)3.  For  this  new  mineral,  the  author 
proposes  the  name  of  cohenite. 

'  2.  Thin,  silver-white,  strongly  magnetic  lamellae,  which  are  but 
slowly  soluble  in  hydrochloric  acid,  and  which  may  represent 
Reichenbach's  tcanite.  The  composition  (Analysis  II)  is  in  accord 
with  the  formula  Fe5(NiCo)2. 

3.  Fragments  of  various  shapes,  which  form  the  principal  mass  of 
the  iron.  They  are  highly  magnetic,  sparingly  soluble  in  hydro- 
chloric acid,  and  give  on  analysis  (No.  Ill)  results  corresponding 
with  the  formula  Fe8(NiCo).  The  high  percentage  of  cobalt  is 
noteworthy — 


Fe. 

Ni. 

Co. 

C. 

Cu. 

Sn. 

Schreibersite.    Total. 

I. 

89-83 

3-08 

0-79 

6-43 

trace 

trace 

0-65        100-78 

II. 

71-04 

26-64 

1-67 

0-30 

— 

., — 

-^            99-65 

111. 

87-96 

9-19 

2-60 

0-36 

— 

■  — 

—          10011 

4.  Crystals  of  rhombic  and  monoclinic  augite. 

5.  Grains  of  partly  isotropic,  partly  feebly  bi-refractive,  diamond 
proved  to  be  harder  than  ruby  and  to  burn  to  carbonic  anhydride  in 
a  current  of  oxygen. 

Colourless  or  strongly  pleochroic  blue  grains  appear  to  consist  of 
Corundum,  whilst  small,  colourless  aggregates  may  be  tridymite. 

The  author  compares  the  varieties  of  carbon  met  with  in  meteoric 
iron  with  those  in  pig  iron.  The  "hardening-carbon  "  corresponds 
with  the  carbon  given  off  in  the  form  of  hydrocarbons  when  the 
meteoric  iron  is  dissolved  in  hydrochloric  acid  ;  the  ordinary  carbide 
carbon  corresponds  with  cohenite ;  the  graphitic  tempering-carbon 
with  the  carbon  in  the  residue  when  meteoric  iron  is  dissolved  ;  and, 
lastly,  graphite  is  met  with  in  both  varieties  of  iron.  This  perfect 
analogy  leads  to  the  assumption  that  the  conditions  under  which 
meteoric  iron  was  formed  are  comparable  to  those  under  which  pig 
iron  is  produced,  and  the  presence  of  the  diamond  indicates  that  the 
carbon  dissolved  or  chemically  combined  in  iron  can  under  certain 
conditions  separate  out  in  the  allotropic  form  of  the  diamond. 

B.  H.  B. 
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Condensation  of  Acetylene   by  the  Silent  Discharge.      By 

Berthelot  {Gompt.  rend..  Ill,  471 — 472.) — If  the  product  of  the  con- 
densation of  acetylene  under  the  influence  of  the  silent  discharge  is 
left  exposed  to  the  air,  it  absorbs  about  one  quarter  of  its  weight  of 
oxygen,  and  can  easily  be  detached  from  the  glass  in  the  form  of  a 
yellow,  resinous  pellicle.  It  continues  to  alter  spontaneously  in  the 
vessel  in  which  it  is  placed,  with  formation  of  a  carbonaceous  sub- 
limate which  is  probably  the  result  of  a  secondary  change.  When 
subjected  to  dry  distillation,  it  undergoes  sudden  and  explosive  de- 
composition, which  seems  to  be  exothermic,  with  production  of  a 
considerable  quantity  of  water,  together  with  some  acetic  acid,  and 
acetonic  liquids  which  have  an  odour  of  caramel,  and  are  similar  to, 
if  not  identical  with,  the  products  from  sugar  or  tartaric  acid.  Neither 
benzene  nor  furfuraldehyde  is  obtained,  and  distillation  with  soda- lime 
yields  acetone  and  other  simple  products.  It  is  clear  therefore  that 
the  condensation  of  acetylene  under  the  influence  of  the  silent  dis- 
charge is  very  different  from  its  condensation  under  the  influence  of 
heat,  C.  H.  B. 

Combination  of  Mercuric  Cyanide  with  Lithium  Salts.  By 
R.  Varet  (Coinpt.  rend.,  Ill,  526 — 527). — A  concentrated  solution  ot 
lithium  iodide  is  added  drop  by  drop  to  a  saturated  solution  of 
mercuric  cyanide  heated  at  50 — 60^.  A  further  quantity  of  mercuric 
cyanide  is  then  dissolved  in  the  liquid  and  more  lithium  iodide  is 
added.  The  liquid  is  concentrated  to  a  syrup,  filtered,  and  allowed  to 
cool,  when  it  deposits  the  compound  HgCy2,2LiCy,Hgl2  -h  7H2O  in 
large  nacreous  lamellae,  which  are  hygroscopic,  very  soluble  in  water, 
and  lose  8  mols.  11,0  at  100°,  but  cannot  be  completely  dehydrated 
without  decomposing.  When  the  salt  is  carefully  heated,  it  gives  ofF 
water  and  becomes  yellow,  a  sublimate  of  mercuric  iodide  forming  at 
the  same  time.  At  a  higher  temperature,  the  salt  melts  and  decom- 
poses into  mercuric  iodide,  mercury,  cyanogen,  and  mercurous  iodide. 
Dilute  acids  decompose  the  salt  with  liberation  of  hydrocyanic  acid 
and  precipitation  of  mercuric  iodide,  whilst  mercuric  cyanide  and  a 
lithium  salt  of  the  particular  acid  remain  in  solution.  Copper 
sulphate,  when  heated  with  a  solution  of  the  salt,  precipitates  cuprous 
cyanide  and  mercuric  iodide,  a  result  which  indicates  that  all  the 
cyanogen  is  not  combined  with  the  mercury.  These  reactions  show 
that  the  constitution  of  the  compound  is  expressed  by  the  formulae 
given. 

If  lithium  bromide  is  added  gradually  and  in  small  quantity  to  a 
saturated  solution  of  mercuric  cyanide  heated  at  80°,  the  liquid,  on 
cooling,  deposits  crystals  of  the  compound  IIgCy2,LiBr  +  S^HaO. 
They  are  hygroscopic  and  very  soluble  in  water,  lose  IJ  mols.  BgO  at 
100°,  but  cannot  be  dehydrated  without  decomposing.  When  heated 
gently,  it  yields  no  sublimate  of  mercuric  bromide,  but  at  a  high 
teujperature  it  undergoes  complex  decomposition.     When  heated  with 
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copper  snlpliate  solution,  no  cyanogen  is  evolved,  and  no  precipitate 
is  formed  ;  it  follows  that  all  the  cyanogen  is  combined  witli  the 
mercury. 

A  mercury  lithinm  cyanochloride  is  obtained  by  evaporating  a 
solution  of  mercuric  cyanide  containing  an  excess  of  lithium  cliloride. 
It  is  so  hygroscopic  that  its  composition  could  not  be  ascertained. 

C.  H.  B. 

Ethylene  Dithiocyanate.  By  C.  Parenti  (Gazzetfa,  20, 
178 — 183). — By  treating  perthiocyanic  acid  with  alcoholic  potash, 
1^'ieischer  (this  Journal,  1871,  391)  obtained  a  compound  isomeric 
with  potassium  thio-  and  isothio-cyanate,  but  differing  from  these 
compounds  in  several  respects  (Annale^i,  179,  204).  The  acid  formed 
bv  decomposing  this  salt  with  sulphuric  acid  was  considered  to  be  a 
dithiocyanic  acid.  To  prepare  the  ethylene  derivative,  perthiocya/iic 
acid  and  ethylene  bromide  in  molecular  proportion  are  dissolved  in 
the  least  possible  quantity  of  alcohol,  mixed  with  an  alcoholic  solution 
of  potassium  hydroxide,  and  boiled  for  5  to  6  hours.  The  filtered 
liquid,  on  cooling,  deposits  a  semi-crystalline  mass,  part  of  which  is 
insoluble  in  boiling  water,  and  remains  in  hard  ill-defined  crystals 
which  melt  at  137 — 140°.  The  soluble  portion,  on  recry stall isation 
from  boiling  water,  is  obtained  in  sliahtly  yellowish  prisms  which  melt 
at  149 — 150°,  and  are  readily  soluble  in  hot  water  and  alcohol,  but 
insoluble  in  ether  and  benzene.  It  dissolves  in  cold  concentrated 
sulphuric  acid,  and  is  reprecipitated  unaltered  on  the  addition  of 
water.  After  fusion,  it  resolidifies  at  130",  but  this  temperature  is 
reduced  to  118°  after  successive  fusions.  The  aqueous  solution 
is  not  coloured  by  ferric  chloride  even  after  acidification  with  hydro- 
chloric acid  ;  on  heating  the  alkaline  solutions,  the  respective  thio- 
cyanates   are   formed.     The    constitution   of    this    salt    is    probably 

K'CaH^'N".     The  compound  melting  at  137 — 140    has  the  composi- 

tion  €4^483(02114)2 ;  it  is  slightly  soluble  in  cold  concentrated 
sulphuric  acid,  and,  on  warming,  a  green  liquid  with  a  blue 
fluorescence  is  produced  from  which  sulphur  separates  after  a  time. 

S.  B.  A.  A. 

Diacetylcarbinyl  Acetate.  By  A.  Combes  (Compt.  rend.,  Ill, 
421— 423).— Chloracetylacetone  (Abstr.,  1890,  1394),  when  boiled 
with  potassium  acetate  in  presence  of  alcohol,  yields  a  pale- 
yellow  liquid  which  boils  at  74o°  under  a  pressuie  of  21  mm., 
also  a  large  quantity  of  ethyl  acetate.  The  new  product  has 
the  composition  CsHgOa ;  it  has  an  acid  odour,  but  yields  no 
metallic  derivatives,  and  reduces  Feb  ling's  solution  and  ammouiacal 
silver  nitrate  in  the  cold.  It  yields  a  very  unstable  hydiazone 
CiiHuNiOa,  which  resinifies  rapidly  when  exposed  to  air  and  light, 
and  crystallises  from  ether  in  large  colourless  rhomboidal  tables 
which  rapidly  become  red  whtn  exposed  to  light.  If  this  hydi-azone 
is  treated  with  excess  of  phenylhydrazme  in  alcoholic  solution,  it 
yields  an  osazone   CisHieN^,  very  soluble  in  ether,  from  which  it  is 
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precipitated  by  light  petroleum  in  crystals  melting  at  143  —  144°.  It 
is  the  osazone  of  acetol,  and  can  also  be  obtained  by  the  direct  action 
of  phenylhydrazine  on  a  hot  solution  of  the  compound  CsHgOa  in 
acetic  acid. 

The  compound  CsHgOa  is  in  fact  the  acetate  of  acetol,  formed  in 
accordance  with  the  equations  CHAC2CI  +  AcOK  =  CHAca'OAc  + 
KCI ;  CHAc2-0Ac  +  EtOH  =  CHaAc-OAc  +  AcOEt. 

In  order  to  avoid  the  secondary  action  of  the  alcohol,  monochlor- 
acetylacetone  was  boiled  for  four  or  five  hours  with  potassium 
acetate  in  presence  of  glacial  acetic  acid,  and  the  product  was  poured 
into  water  and  mixed  with  concentrated  cupric  acetate  solution.  A 
green  pi-ecipitate  separates,  and  is  purified  by  solution  in  chloroform 
and  precipitation  with  ether ;  it  forms  deep-green  crystals  of  the  com- 
position (C7H904)2Cu,  and  is  the  cupric  salt  of  diacetylcarbinol, 
CHAc2*0Ac,  which  contains  a  basic  hydrogen  atom  in  the  group 
iCH'OAc.  The  copper  salt  is  dissolved  in  dilute  sulphuric  acid, 
and  the  solution  is  extracted  with  ether.  Ai'ter  the  ether  has  been 
expelled,  the  diacetylcarbinyl  acetate  is  obtained  as  a  colourless 
liquid  boiling  at  111°  under  a  pressure  of  21  mm.  It  reduces 
Fehling's  solution  and  ammoniacal  silver  nitrate  in  the  cold,  has  a 
strongly  acid  reaction,  and  decomposes  carbonates  with  formation  of 
crystallisable  metallic  derivatives.  When  treated  with  phenyl- 
Jiydrazine,  it  yields  a  viscous  liquid  which  boils  without  decomposition 
in  a  vacuum  at  235 — 240°,  and  which,  when  treated  with  hot  sulph- 
uric acid  or  with  oxidising  agents,  yields  a  beautiful,  blue  colour- 
ing matter,  insoluble  in  water,  but  soluble  in  chloroform  or  sulphuric 
acid,  and  having  all  the  characteristics  of  a  pyrazole-blue. 

Attempts  to  obtain  diacetylcarbinol  by  saponificatioji  of  the  acetate 
have  not  yet  been  successful.  '  C.  H.  B. 


Indian   Geranium   Oil:   Oxidation  of  Geraniol.    By  F.  W. 

Semmler  (Ber.,  23,  2965—2968;  see  also  Abstr.,  1890,  951).— For 
the  oxidation  of  geraniol,  potassium  dichromate  (10  grams)  is  dis- 
solved in  sulphuric  acid  (12"5  grams)  and  water  (100  grams),  and  the 
geraniol  added  (15  grams  all  at  once),  the  mixture  being  at  first  well 
cooled,  and  afterwards  allowed  to  become  warm,  and  vigorously 
shaken  for  half  an  hour.  The  whole  is  "then  made  slightly  alkaline 
and  distilled  in  a  current  of  steam.  The  distillate  contains  an  oil, 
which  has  a  pleasant  odour  resembling  oranges  and  lemons,  and  is  a 
•mixture  of  the  oxidation  product  with  ethereal  oils  formed  by  the 
action  of  the  sulphuric  acid  on  gei-aniol.  To  separate  the  latter,  the 
oil  is  mixed  with  a  saturated  solution  of  sodium  hydrogen  sulphite, 
and  allowed  to  remain,  for  24  hours.  The  crystalline  magma  is  then 
collected,  pressed  between  filter-paper,  washed  with  ether,  mixed  with 
sodium  carbonate,  and  distilled  in  a  current  of  steam.  A  clear,  colour- 
less oil,  having  the  composition  doHieO  and  the  above-mentioned 
characteristic  odour,  is  thus  obtained,  and  appears  from  its  general 
reactions  to  be  an  aldehyde.  It  is  at  present  being  more  closely 
^examined.  *   :  :;:  :  :, 

i    Alkaline  potassium;  permanganate  acts  on  geraniol  in  a  differeitt 
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manner,  yielding  a  polyvalent  alcohol,  which  has  the  closest  resembl- 
ance to  the  sugars.  H.  G.  C. : 

Dihydric  Alcohols    derived    from    Isobutaldehyde.      By   E. 

SwoBODA  and  W.  FossEK  (Monatsh.,  11,  383 — 398). — It  has  been  pre- 
viously shown  (compare  Abstr.,  18H4,  37,  832)  that  when  alcoholic 
potash  acts  on  a  mixture  of  isobutaldehyde  and  acetaldehyde,  methyl- 
isopropylethylene  glycol,  OH'CHMe-CHPr^.OH,  boiling  at  206—207°, 
is  formed.  When  valeraldehyde  and  benzaldehyde  are  substituted 
for  acetaldehyde,  isohuti/lisopropylethylene  glycol, 

CHMe,-CH./CH(OHVCHPr^-On, 

which  melts  at  79 — 80°  and  boils  at  23 L — 232°,  ^nd.  phemilisopropvU 
ethylene  glycol,  OH-CHPh-CHPi-^-OH,  melting  at  81—82"  and  boiling 
at  286 — 287°,  are  formed  respectively.  In  the  formation  of  isobutyl- 
isopropylethylene  glycol,  potassium  isobutyrate  is  the  only  other  pro- 
duct; it  must  therefore  be  supposed  that  a  molecule  of  isobut- 
aldehyde unites  with  a  molecule  of  valeraldehyde  throuy:h  their  alde- 
hydic  carbon  atoms,  w^hich,  at  the  moment  of  condensation,  lake  up 
each  an  atom  of  hydrogen,  furnished  by  the  oxidation  of  another 
molecule  of  isobutaldehyde  by  a  molecule  of  potassium  hydroxide. 

The  three  glycols  y'eld  diacetyl  derivatives,  when  heated  for 
18  hours,  in  sealed  tubes,  at  200°,  with  an  excet^s  of  acetic  anhydride. 
The  compounds  thus  obtained  from  methylisopropyl  glycol,  isopropyl- 
isobutyletliylene  glycol  and  phenylisopropylethylene  glycol,  have 
respectively  the  formulae  C10H18O4,  CjaHoaOi,  and  C13H20O4,  and  the 
boiling  points  220^  240—242°,  and  295—297°. 

On  treatment  with  sulphuric  acid,  the  three  glycols  behave  as  pina- 
cones,  and  lose  the  elements  of  a  molecule  of  water;  isopropylisobutyl 
glycol  is  converted  by  cold  concentrated  sulphuric  acid  into  an 
«-pinacoline,  CyHigO,  which  boils  at  150°  and  has  the  odour  of  camphor, 
and  by  hot  dilute  acid  into  a  /3-pinaeoline,  (CgHiflO)^,  which  boils  at 
274°  and  is  without  odour.     The  other  glycols  give  similar  products, 

G.  T.  M. 

Sugars  derived  from  Rhamnose.  By  E.  Fischer  ana  O.  Piloty 
(Ber.,  23,  3102 — 3110). — Rhamnose  (isodulcifce)  is  mefchylpentose, 
has  . the  formula  CH3'[CH'OH]4vCHO,  and,  like  the  other  heptosej^, 
yields  sugai's  richer  in  carbon.  It  is  proposed  to  term  these  deiiitr^- 
tives  rhamnohexose,  rhamnoheptose,  and  rhamnooctose.    • 

Bhamnitol,  CH3*[CII*OH]4'CJl2*OH,  is  prepared  by  the  reductioi\,p.f 
rhamnose  with  sodium  amalgam,  and  crystallises  from  alcohol  or 
acetone  in  triclinic  prisms,  which  melt  at  121°,  and  are  insoluble  in 
ether.  It  is  sweet  to  the- taste,  is  only  partially  decomposed  on  dis- 
tillation, and  does  not  reduce  alkaline  copper  solution.  It  is  readilj'^ 
oxidised  by  nitric  acid,  and  is  reduced  by  hydriodic  acid.  The  yield  is 
60  per  cent,  of  the  rhamnose. 

Bhamnohexonif-  acid,  CH3*[CHOH]5'OOOH,  is  already  known  by  the 
name  isodnlcitolcarboxylic  acid,  or  rhamnosecarboxylic  acid  (comp. 
Abstr.,  1888,  806).  «        -  • 

Rhamnohexose,  CH3*[CH*OH]5'CHO,  is  prepared  by  the  reduction 
of  rhamnohexolactone  with- sodium  amalgam  at  a  low  temperature; 
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the  yield  is  60 — 65  per  cent,  of  the  lactose.  The  compound  crystal- 
lises from  methyl  alcohol  in  thick  plates  which  melt  at  180—181° 
with  decomposition,  and  exhibit  all  the  characteristic  properties  of 
sugar.  It  does  not  ferment  with  yeast.  The  phenylhi/drazune  is 
readily  soluble  in  water.  The  osazo7ie  is  obtained  in  stellate  groups 
of  yellow  needles  which  melt  at  200°  with  evolution  of  gas,  and  are 
readily  soluble  in  alcohol,  but  neaily  insoluble  in  water. 

Rhamnohexitol,  CH3*[CH*OH]5*CH2-OH,  is  prepared  in  a  similar 
manner  to  rhamnitol,  and  crystallises  from  alcohol  in  small,  colourless 
prisms  which  melt  at  173°,  with  previous  softening  at  170°,  and  have 
no  action  on  alkaline  copper  solution. 

Bhamtwheptonic  acid,  CH3-[CH-OH]6*COOH,  is  formed  by  the 
action  of  hydrogen  cyanide  on  rhamnohexose ;  on  evaporation,  it 
readily  passes  into  the  lactone,  which  crystallises  from  alcohol  h\ 
stellate  groups  of  colourless  needles  melting  at  160°,  with  previous 
softening  at  158° ;  the  yield  is  63  per  cent,  of  the  sugar. 

Ehamnoheptornc  hydrazide,  CsHiaOv'NsH^Ph,  is  formed  by  the  action 
of  phenylhydrazine  acetate  on  the  acid  or  lactone  ;  it  crystallises 
from  water  in  slender,  white  needles  which  melt  above  215°  wiih 
evolution  of  gas,  and  are  very  sparingly  soluble  in  alcohol. 

Jxhamvoheptose,  CH3*[CH*0H]g*CH0,  is  prepared  by  the  reduction 
of  the  lactone,  and  could  not  be  obtained  in  crystals  ;  it  is  readily 
soluble  in  water  or  alcohol,  but  insoluble  in  ether.  The  phenylhi/dr- 
azone  crystallises  from  water  in  colourless,  slender  needles  ;  on  treat- 
ment with  hydrochloric  acid,  the  sui-ar  is  regenerated.  The  osnzonn 
is  deposited  in  slender,  yellow  needles,  which  are  very  sparingly 
soluble  in  water  or  alcohol,  and  melt  at  about  200°  with  decomposition, 

Khamnoctonic  acid,  CH3*[CH*OH]7*COOH,  is  prepared  from 
rhamnoheptose ;  on  evaporation,  the  lactorw  is  formed,  and  is  best 
puritied  by  means  of  the  phen\  Ihydrazone  ;  it  crystallises  from  water 
in  colonrless,  concentric  needles  which  melt  at  171 — 172°  without 
decomposition,  and  are  readily  soluble  in  water  or  alcohol,  but  spar- 
ingly so  in  acetone. 

The  phenylhydrazide,  CHa'CCH-OHJ-j-CO-NsHaPh,  crystallises  from 
water  in  slender,  white  needles  melting  at  220°.  Bhaimwctose  is 
formed  in  small  quantity  by  the  reduction  of  the  lactone  ;  it  readily 
reacts  with  alkaline  copper  solution,  and  yields  an  osazone,  which  is 
insoluble  in  water,  and  melts  at  216°. 

The  following  table  gives  the  specific  rotatory  powers  of  the  rham- 
nose  compounds,  as  far  as  they  are  known  : — 

Specific  rotation. 

Rhamonolactone — 

Rhamnose    +   8""  to  9** 

Rhamnitol +10-7 

Rhamnohexonolactone -I-838 

Rhamnohexose —61*1 

Rhamnohexitol  (approximate).      -f-ir6 

Rhamnoheptonolactone -f  55'6 

Rhamnoheptose  (approximate)        -f   84. 

Rhamnoctonolactone —5120 

J.  B.  T. 
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Arabinose  from  Wheat  Bran  and  Rye  Bran.  By  E.  Stkigek 
and  E.  ScHULZfi]  (Ber.,  23,  I^J  10 — 3113). — It  has  been  previously 
pointed  out  by  Tollens  and  his  pupils  that  in  all  probability  the  for- 
mation of  furfuraldehyde  from  wheat  bran  and  from  rye  bran  by  the 
action  of  sulphuric  acid  depends  on  the  previous  decomposition  of 
pentaglucoses  (arabinose  and  xylose)  ;  neither  of  these  compounds 
has,  however,  hitherto  been  isolated  from  the  product  of  the  reaction. 
Wheat  bran,  freed  from  starch  and  albuminous  matter,  is  boiled  for 
several  hours  with  8  per  cent,  dilute  sulphuric  acid;  the  acid  is 
neutralised  with  barium  carbonate,  the  solution  filtered,  concentrated, 
and  extracted  with  alcohol  ;  on  evaporation,  arabinose  crystallises  out; 
it  was  identified  by  its  specific  rotatory  povvei',  and  its  ozazone. 

The  arabinose  is  probably  formed  by  the  hydrolysis  of  a  compound 
which  the  authors  term  metarahan.  This  is  a  constituent  of  the  cell 
membrane,  and  cannot  be  prepared  qnite  pure.  It  gives  a  cherry- 
red  colour  on  warming  with  hydrochloric  acid  and  phloroglucinol, 
and  is  insoluble  in  water,  and  in  cold  dilute  alkalis  or  acids.  On 
warming,  it  readily  dissolves,  and  becomes  converted  into  sugar. 
Other  samples  of  wheat  bran  gave  similar  results,  as  did  also 
rye  bran.  No  galactose  or  mannose  could  be  detected  in  any  of  the 
solutions.  J.  B.  T. 

Starch.  By  C.  Sciieibleh  and  H.  Mittrlmkirr  {Ber.,  23, 
80G0 — 3(J75). — The  authors  give  a  historical  review  of  the  investiga- 
ti(m  of  starch  and  of  tlie  compounds  derived  from  it  by  hydrolysis, 
followed  by  a  sketch  of  the  recent  work  and  present  theories  on  the 
subject. 

The  experimental  part  of  the  j)resont  communication  is  limited  to 
an  investigation  of  dextrin. 

Commercial  dextrin  can  be  purified  by  precipitation  with  alcohol, 
care  being  taken  that  the  quantity  of  alcohol  [u-esent  never  exceeds 
8o  per  cent,  of  the  total  solution;  after  precipitating  three  times,  the 
product  ceases  to  give  an  insoluble  osazone,  and  after  repeating  the 
ooeration  several  times  the  dextrin  may  be  considered  to  be  free  from 
sugar.  Good  results  are  also  obtained  by  dialysis  and  subsequent 
precipitation  with  alcohol,  but  a  ])roduct  free  from  sugar  could  not  be 
produced  by  fermentation. 

Pure  dextrin  becomes  yellow  or  brown  on  heating  with  potash,  and 
it  readily  reduces  alkaline  co[)per  solution,  thus  showing  that,  as  it  is 
itself  not  a  definite  compound,  its  constituents  must  belong  wholly, 
or  in  great  part,  to  the  class  of  sugars  which  contain  an  aldehydic  or 
ketonic  group. 

This  view  is  supported  by  the  fact  that,  on  digesting  solid  dextrin 
with  excess  of  phenylhydrazine  at  ordinary  temperatures,  it  dis- 
solves, and  on  heating  with  alcohol  a  white  precipitate  is  obtained  ; 
this  is  washed  free  from  phenylhydrazine,  and  purified  by 
dissolving  in  water  and  precipitaiing  with  alcohol.  This  com- 
pound contains  1'02  per  cent,  of  nitrogen,  corresponding  with  the 
formula  CosHojOgo'NoHPh,  and  closely  resembles  dexirin  in  its 
chemical  properties  and  in  solubility  ;  it  is  decomposed  by  hydro- 
chloric acid  in  a  manner  similar  to  the  phenylhydrazones  of  sugars 
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■witli  Hgli  molecular  Avei^lits.  By  heating  on  the  water-bath  for 
two  hours  with  phenylhydrazine  acetate,  and  treating  the  product 
with  alcohol,  a  pale-yellow  osazone  is  formed,  which  is  less  soluble  in 
water  than  the  phenylhydrazone,  and  may  be  precipitated  bv  alcohol. 
The  percentaofe  of  nitrogen  varies  somewhat,  thus  showing  that  in  all 
probability  the  body  is  a  mixture  of  osazone  with  unaltered  phen3-l- 
hydrazone. 

An  aqueous  solution  containing  8  per  cent,  of  dexh'in  is  repeatedly 
treated  with  small  quanrities  of  sodium  amalgam,  dilute  acetic  acid 
being  added  from  time  to  time;  after  several  days,  alcohol  is  added 
to  the  slightly  acid  solution,  and  the  insoluble  produL't  ])nrified  by 
repeatedly  dissolving  in  water  and  precipitating  w^ith  alcohol.  The 
authors  propose  to  call  this  colourless  compound  de.rtritol ;  it  does  not 
reduce  alkaline  copper  solution,  is  insoluble  in  phenylhydrazine  even 
on  warming,  and  the  solution  does  not  become  yellow  on  boiling  with 
p  )tash.  By  the  action  of  concenti-ated  acids  or  of  diastnse  on  dex- 
tritol,  a  liquid  is  formed  which  readily  reduces  alkaline  copper  solu- 
tion. 

An  8  per  cent,  aqueous  solution  of  dextrin  is  lieated  with  a  few 
drops  of  bromine  and  allowed  to  stand  uritil  the  colour  disappears,  a 
second  quantity  of  bromine  is  then  added,  and,  as  soon  as  this  has 
reacted,  the  dextrin  is  precipitated  with  alcohol  in  order  to  free  it 
from  hydi'obromic  acid  ;  the  product  is  dissolved  in  water  and  treated 
with  bromine  as  before,  the  process  being  repeated  until  the  dextrin 
ceases  to  reduce  alkaline  copper  solution.  After  repeated  purifica- 
tion, a  white  powder  is  obtained  which  is  soluble  in  phenylhydrazine; 
an  aqueous  solution  reddens  litmus  paper,  and  decomposes  calcium 
carbonate  on  warming.  No  precipitate  is  obtained  with  lime-water 
and  lead  acetate  ;  by  the  action  of  diastase,  or  by  heating  with  a 
mineral  acid,  a  product  is  obtained  which  readily  reduces  alkaline 
copper  solution. 

The  above  results  all  point  to  the  presence  of  an  aldehydic  group  in 
dextrin,  and  this  view  is  supported  by  the  fact  that  the  products  of 
hydrolysis  are  also  aldehydes. 

By  the  hydrolysis  of  starch,  the  authors  have  only  obtain*^d 
glucose,  but  from  commercial  "  starch  sugar  "  they  have  isolated  an 
unfermentable  compound  which  resembles  dextrin,  and,  from  the 
analysis  of  its  osazone,  has  the  formula  Gi^HooOu,  being  thus  isomeric 
with  maltose.  J.   B.  T. 

Stereochemical  Isomerides  of  Nitrogen  Compounds.    By  A. 

Hantzsch  and  A.  Werner  {Ber.,  23,  2764—2769  ;  see  also  Abstr., 
1890,  348,  970). — The  authors  in  this  paper  sum  up  their  views  with 
regard  to  the  isomeric  relationships  of  the  oximes  as  follows: — (1.) 
The  oximes  XiClN-OH  behave  as  tnutomeric  compounds,  and  yield 
two  different  alkyl  derivatives  having  the  structural  formulaB 
X!C!N-OR  and  X!C — N'B,  which  may  be  distinguished  as  "  oxygen 

ethers"  and  "nitrogen  ethers."  (2.)  Certain  asymmetrical  oximes 
exist  ir  two  stereochemically  isomeric  forms,  which,  according  to  the 
thec.ry  proposed    by  the    authors,  are    represented  by  the  formulae 
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II  and  M  .  (3.)  Each  of  these  isomerides  can  yiekl  two 
structurally  isomeric  ethyl  derivatives,  and  therefore  an  asymtuetrical 
oxinie  of  the  formula  y>C!N-OH  should  yield  four  alkyl  dei-iva- 
tives,  namely  :  — 

X-C-Y  XC-Y  X-C-Y  X-C-Y 

II     ,  l>o  ,  II      ,     .      l>o. 

ROX  R-N  X-OR  X-R 

In  no  one  case  have  all  four  alkyl  derivatives  been  prepared,  only 
three  being  known  in  most  cases,  two  of  these  being  "oxygen 
ethers  "  and  one  a  "nitrogen  ether."  In  the  case  of  furfuraldoxime, 
however,  the  two  isomeric  ''nitrogen  ethers"  have  been  prepared, 
thus  giving  an  indirect  proof  of  this  part  of  the  theory. 

Auwers  and  Meyer  have  suggested  that  the  isomerism  of  the 
oxinies  is  due,  not  to  the  nitrogen  atom,  but  to  the  asymmetrical 
constitution    of    the    hydroxylamine   itself,    as    represented     in     the 

Tl 

formulae  ^>C:X-0'^      and  v>C:N-0.        (Abstr.,  1890,  12(34).  The 

authors  point  out  that  this  hypothesis  does  not  explain  the  existence 
of  two  isoraei-ic  nitrogen  ethers,  and  also  that  the  formulae  proposed 
by  Auwers  and  Meyer  do  not  represent  distinct  isomerides,  but  only 
phases  of  an  intermolecular  atomic  motion,  which  pass  one  into  the 
other  by  the  simple  rotation  of  the  hydrogen  atom  of  the  hydroxyl 
group  around  the  axis  N — O.  Further,  if,  owing  to  the  combined 
attraction  of  the  nitrogen  atom  as  well  as  that  of  the  oxygen  atom, 
the  hydrogen  atom  takes  up  a  position  intermediate  between  the  two, 
it  must  be  also  supposed  that  th:^  oxygen  atom  is  attracted  out  of  the 
phme  by  the  hydrogen  atoms  of  the  amido-group ;  this,  however, 
simply  means,    in    other    words,    that    the    hydroxylamine    molecule 

X 
assumes  the  tetrahedral   configuration    /^|\    ,    which    is    simply  a 

HOHH 
special  case  of  the  authors'  general  hypothesis.  According  to 
liehrend's  hypothesis  (Abstr.,  1890,575),  the  isomeric  benzaldoximes 
should  show  very  slight  differences  in  their  physical  properties,  but, 
as  a  matter  of  fact,  the  two  compounds  are  completely  distinct. 
Moreover,  the  latter  hypothesis  gives  no  explanation  of  the  ready 
formation  of  benzonitrile  from  isobenzaldoxime. 

In  conchisicm,  the  authors  state  that  their  hypothesis,  like  those 
of  Van't  Hoff  and  Wislicenus,  is  not  dependent  on  any  special 
assumption  as  to  the  direction  of  valencies,  &c.,  but  is  simply  deduced 
from  general  symmetrical  relations.  H.   G.  C. 

Attempts  to  prepare  Stereochemical  Isomerides  of  Nitrogen 
Compounds.  By  A.  Hantzsch  (Ber.,  23,  27(59— 2778).— The 
investigation  described  in  this  paper  was  undertaken  to  detei-mine,  if 
possible,  the  conditions    under   which  stereochemical    isomerides    of 

d  2 
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nitrogen  compounds  are  formed.  (1.)  The  study  of  the  question  of 
the  existence  of  an  asymmetrical  nitrogen  atom  in  derivaHves  of 
ammonia  and  of  hydrazine  has  not  yet  led  to  any  positive  results  (see 
also  Kraft,  following  abstract).  (2.)  All  attempts  to  obtain  stereo- 
chemical isomerides  of  compounds,  other  than  the  oximes,  with  a 
double  linkage  between  the  nitrogen  and  carbon  atom,  have  been 
Avitliout  success.  It  was  found  that  urethanes  do  not  condense  with 
carbonyl  compounds  according  to  the  equation 

—CO  +  H.N-COOR  =     Z=C— N-COOR  +  HoO, 

and  that  isomeric  derivatives  cannot  be  obtained  from  benzylidine- 
aniline  (this  vol.,  p.  50).  Further,  it  was  found  that  nitriles 
do  not  form  additive  compounds  in  the  manner  represented  by  the 
equation  : — 

N  Y  NY 

Ml  +  i  =  II         • 

xc  z  xcz 

(3.)  The  compounds  which  yield  isomeric  oximes  include  almost  all 
aromatic  aldehydes  and  asymmetrical  ketones,  their  meta-  and  pai-a- 
substituti(m  products,  and  also  diketones  of  the  benzile  type  and 
phenylglyoxylic  acid.  The  fatty  aldehydes  and  ketones,  and  all  com- 
pounds containing  even  a  single  alcohol  radicle,  C„Ho„+i,  in  combina- 
tion with  the  carbonyl  group,  yield  only  a  single  oxime.  This  is  also 
the  case  with  all  compounds  containing  a  carbonyl  group  in  a  closed 
chain,  and  in  all  aromatic  aldehydes  and  ketones  in  which  substitution 
has  taken  place  in  the  ortho-position  T-elatively  to  the  carbonyl  group. 
When  substitution  has  taken  place  in  both  ortho-positions,  the  com- 
pound does  not  yield  any  oxime.  This  agrees  with  the  results  of  Kehr- 
mann,  but  the  author  difiers  from  Kehrmann  in  so  far  as  ho  rcf^ards 
the  configuration  of  the  molecule,  rather  than  the  space  which  it 
occupies,  as  determining  the  possibility  of  the  existence  of  isomerides. 

H.  G.  C. 

Displacement    of   Halogens    by  the   Amido-group.      By   E. 

SeelKt  (£er.,  23,  2971— 2l»72). —  In  the  usual  process  for  the 
displacement  of  a  halogen  by  the  amido-group  by  treatment  with 
with  aqueous  or  alcoholic  ammonia,  the  reaction,  as  a  rule,  does  not 
stop  with  the  simple  displacement,  but  proceeds  further,  with  forma- 
tion of  secondary  and  tertiary  bases.  If,  in  place  of  the  solution  of 
ammonia  in  water  or  in  alcohol,  phenol  diluted  with  15  per  cent,  of 
Axater  and  saturated  with  gaseous  ammonia  is  employed,  the  reaction 
proceeds  much  more  smoothly.  Thus  benzyl  chloride  treated  with 
this  reagent  gives  24  per  cent,  of  the  theoretical  yield  of  benzylamine, 
whereas  with  aqueous  or  alcoholic  ammonia,  only  traces  of  the  amine 
are  obtained.  Ethylene  bromide,  treated  in  a  similar  manner,  gives  a 
yield  of  38  per  cent,  of  ethylenediamine  hydrate.  H.  G.  C. 

Isobutylamine.  By  H.  Malkot  (Compt.  rend.,  Ill,  528 — 529). — 
The  author  has  investigated  the  conditions  which  give  tlie  largest 
yield   of   isobutylamine   by   the   reaction   of    isobutyl   chloride    with 
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.'iminoiiia.  The  chloride  was  heated  with  different  proportions  of 
ammonia  in  sealed  tubes  at  100°  for  various  periods  of  time.  Details  of 
the  experiments  are  given.  The  best  results  are  obtained  when  1  mol.  < 
of  isobutyl  chloride  is  heated  with  10  or  15  mols.  of  ammonia;  in  the 
tirst  case  the  quantity  of  diisobutylamine  formed  is  twice  as  great  as 
in  the  second,  but  it  is  easily  removed  by  washing  with  water.  The 
mixture  must  be  heated  for  3  to  8^  days.  C.   H.   B. 

Action  of  Secondary  Amines  on  Imido-ethers.  By  A.  Pinner 
{her.,  23,  2927 — 2933). — Tetrethylsuccinamidine  hydrochloride. 
NH:C(NEt2)-CH2-C(NH)-NEt,,2HCl,  is  prepared  by  the  action  of 
diethylamine  on  ethylsuccinimidine  hydrochloride ;  after  remaining 
for  about  eight  days,  it  separates  in  lustrous,  prismatic  crystals.  On 
recrystallisation,   ammonia  is  eliminated,   and    tefrethylsuccinimidlne 

Ihydrochloride,  i      '  ^  .^^t-,^  x^^jHCl,  is  formed,  crystallising  in  large, 


;hin  plates.  The  platinochloride  is  deposited  in  yellowish-red,  lustrous, 
)ointed  prisms  which  melt  at  202°. 


.   .    .7.  ,     ,      ,7     .,         CH:C(NPi-o)  ^  ^^  ^^^, 

letrapi'opylsuccinniiidnie      hydrochloride  y        1        ^/xrr>     n^'^'^^'' 

which  closely  resembles  the  tetrethyl  derivative,  is  prepared  by  the 
action  of  dipropylam^ine  on  phenylsuccinimide  hydrochloride ;  the 
intermediate  succinamidine  could  not  be  isolated ;  the  condensation 
takes  place  much  more  readily  than  with  diethylamine.  The  nitrate^ 
CifiH3iN3,2HN03,  melts  at  hZ"".  The  platinochloride  is  very  sparingly 
soluble  in  water,  from  which  it  crystallises  in  large,  pale  yellow 
plates  melting  at  174°. 

The  constitution  of  the  above  compounds  cannot  be  regarded  as 
being  definitely  proved,  but  the  fijrmulaB  assigned  to  them  appear  to 
be  the  most  probable.  J.  B.  T. 

/:J-Broniopropaldehyde    and    /3-Broniopropionic    Acid.      By 

L.  Lkdehku  (J.  pr.  Chem.  [2J,  42,  384).  ji-Bromopropaldehyde  is 
obtained  by  passing  dry  hydrogen  bromide  into  well-cooled  acralde- 
hyde  to  saturation,  and  evaporating  the  excess  of  acraldehyde  at  a 
low  temperature.  It  is  a  thick,  yellowish  oil,  and  does  not  crystal- 
lise ;  it  soon  decomposes  at  the  ordinary  temperature,  and,  when 
heated  to  45°  in  absence  of  air,  it  evolves  hydrogen  bromide  and 
chars. 

/:J-Bromoprop ionic  acid,  obtained  by  oxidising  the  aldehyde  with  woll- 
cooled  nitric  acid  (sp.  gr.  148)  and  extracting  with  ether,  crystallises 
in  large,  colourless  tables  which  melt  at  62*5°,  and  dissolve  in  the 
usual  solvents  (Beckurts  and  Otto,  Abstr.,  1885,  506).  The  efliyl  salt 
boils  at  89°  (40—50  mm.).  A.  G.  B. 

Action  of  Hydrocyanic  Acid  on  Unsaturated  Aldehydes.    By 

(I.  JoHANNY  {Monatsh.,  11,  399 — 412  ;  compare  Gautier,  Bull.  Soc.  Chim.^ 
25,  481;  Lobry  de  Bruyn,  Abstr!,  1885,  242;  1886,  224).— When 
methylethylacraldehyde  is  heated  with  an  equal  volume  of  anhydrous 
hydrocyanic  acid  in  sealed  tubes  for  50  hours  at  45°,  the  hydrocyanide, 
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CfiHioOjHCN,  is  formed,  bnt  the  compound  is  so  unstable  that  it 
cannot  be  isolated  in  a  pure  state,  although  its  acetyl  derivative 
CHKt.CMe-CH(CJS')-OAc,  obtained  by  heating  it  with  excess  of 
acetic  anhydride  in  a  reflux  apparatus,  mHV  be  distilled  without  de- 
composition at  llU — 114"  under  a  reduced  pressure  of  88  mm. 
OL-Hij  droxy  -^-propy  lidinehutyram  ide, 

CHEt:GMe-CH(OH)-CONH.,, 

is  formed  when  the  above-described  acetyl  compound  is  treated  witli 
five  times  its  weight  of  fuming  hydrochloric  acid  and  the  mixture  is 
allowed  to  remain  at  ordinary  temperatures  in  a  closed  flask  for 
three  days.  From  an  alcoholic  solution,  it  crystallises  in  colourless, 
rhombic  plates  which  melt  at  100 — 101°,  and  on  heating  with  milk  of 
litue,  ammonia  is  evolved,  and  the  calcium  salt  of  a-hydroxypropyl- 
idenebutyric  acid,  (C7Hii03)oCa  +  2H2O,  obtained;  this  crystalli^es 
from  water  in  needles.  G.  T.  M. 

Molecular  Weight  of  Glycocine  and  its  Anhydride,  liy 
T.  CuKTius  and  H.  Schulz  (Ber.,  23,  3041— 3048).— Determina- 
tions of  the  molecular  weights  of  amidoacetic  acid  and  of  various 
derivatives  by  Raoult's  method,  with  water  as  the  solvent,  give  re- 
sults in  accordance  with  the  simple  formula  NHo-CH./COOH. 
Similar    experiments    with    the    anhydride    poiut    to     the    formula 

The  results  previously  obtained  from  vapour  density  determina- 
tions by  Hofmann's  method  are  thus  fully  confirmed.        "    J.  B.   T. 

Glycocine.  By  J.  Mauthnkr  and  W.  Siida  (Monatsh.,  11, 
378—382;  compare  Abstr.,  18«9,  139). — The  authors  have  prepared 
glycocine  by  a  more  satisfactory  method  than  those  previously  de- 
scribed, in  the  follow-ing  way  : — To  a  well-cooled  solution  of  chlor- 
acetic  acid  (100  grams)  in  water  (100  c.c.)  or  alcohol,  20 — 22  per 
cent,  aqueous  ammonia  (1  litre)  was  gradually  added.  After  remain- 
ing for  a  week  at  ordinary  temperatures,  the  solution  was  heated, 
first  alone,  and  then  with  lead  oxide,  to  expel  ammonia ;  after  filter- 
ing, the  lead  was  precipitated  by  the  addition  of  freshly  prepared 
auimonium  sulphide,  the  lead  sulphide  filtered  off,  the  solution  evapo- 
rated to  dryness,  and  the  crystalline  mass  thus  obtained  dissolved  in 
a  little  water  and  boiled  with  copper  carbonate.  On  cooling  the 
filtered  solution,  copper  glycocine  crystallised  out  in  masses  of 
needles  which,  when  recrystallised  from  a  little  water,  gave,  besides 
the  needles,  a  number  of  bluish-violet,  glistening  scales.  These  scales 
have  a  similar  composition,  (C.H^NOjoCu  +  HoO,  to  the  needles,  but 
give  up  their  water  of  crystallisation  at  a  much  lower  temperature. 
The  modification  crystallising  in  scales  may  be  obtained  by  hearing 
the  needles  with  a  quantity  of  water  insufficient  to  completely  dis- 
solve them,  rapidly  filtering,  and  allowing  the  solution  to  crystallise. 
The  yield  of  copper  glycocine  obtained  by  this  method  was  about  28 
per  cent,  of  theory. 
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Calcium  Orthofohjlyh/cocine,  (C9HioN"Oo).Ca  +  SHoO. — This  salt  is 
prepjired  by  a  method  similar  to  that  used  in  the  preparation  ot' 
calcium  orthophenylglycocine  (compai-e  Abstr.,  1889,  IO08).  When 
crystallised  from  water,  it  forms  flat,  glistening  needles  which  are  in- 
soluble in  absolute  alcohol.  On  dry  distillation  with  calcium  formate, 
a  product  was  obtained  which  appears  to  be  oithotolindole  (compare 
Rascheii,  Abstr.,  1887,  956). 

Calcium  oL-najihthylijlycocine,  (CioHioN'02)3Ca  +  SHoO,  is  obtained 
by  dissolving  a-naphthylglycocine  in  dilute  ammonia,  and  precipi- 
tating the  warm  solution  with  calcium  chloride.  When  crystallised 
from  dilute  alcohol,  the  salt  forms  clusters  of  flat  needles.  On  heat- 
ing with  calcium  formate,  a  substance  was  obtained  which  resembles 
Schlieper's  a-naphth indole  (ibid.,  963)  in  crystallising  in  needles,  but 
has  a  lower  melting  point,  163". 

Fhenylglycocineparararboxi/llc  acid,  C9H9NO4,  is  obtained  by  boiling 
for  several  hours  a  mixture  of  paramidobenzoic  acid  (25  grams), 
chloracetic  acid  (206  grams),  and  sodium  carbonate  (328  grams), 
dissolved  in  water  (1  litre).  On  acidifying  the  cooled  solution,  a  yellow 
powder  (yield  30"2  grams)  is  precipitated,  and  this,  on  recrystallisa- 
tion  from  watei*,  forms  a  crystalline  mass  which  melts  with  decom- 
position at  219- -221'.  The  barium  salt,  CBH7N04Ba  -f-  4H2O,  and 
the  calcium  salt,  C9H7N04Ca  +  3H.>0.  are  white,  crystalline  pow- 
ders ;  the  copper  salt,  C9H7NO4CU  +  3H2O,  is  a  dark-green  amorph- 
ous powder.  G.  T.  M. 

Constitution  of  Diazo-fatty  Acids.  By  T.  Curtius  {Ber.,  23, 
3036 — 3037) . — Hydrazine  oc./iydrazopropiottate, 

^^>CMe-COOH,N2H4, 

is  obtained  from  hydrazine  hydrate  and  pyruvic  acid  as  a  colourless, 
'crystalline  powder  melting  at  116"". 

NH 

Mechyl  a-hydrnzopropiouafe,     I      >CMe-COOMe,   is    prepared    in    a 

similar  manner  from  methyl  pyruvate  and  hydrazine  hydrate  ;  it 
melts  at  82',  and  on  treatment  with  mercuric  oxide  yields  a  methyl 
a-diazopropionate,  NoCMe-COOMe.  which  boils  at  53  —  5-5°  under  a 
pressure  of  32  mm.  The  same  c(>nipound  has  previously  been  pre- 
pared ill  small  quantities  from  methyl  a-amidopropionate  and  sodium 
nitrite.  This  result  proves  conclusively  that  in  the  diazo-fatty  acids 
the  two  nitrogen  atoms  are  linked  to  the  same  carbon  atom. 

J.  B.  T. 

Action  of  Bromine  on  Angelic  Acid  and  Maleic  Acid.     By 

II.  FrniG  (Annalen,  259,  1 — 4U). — When  Wislicenus  was  engaged 
in  developing  his  theory  of  the  rotation  of  atomic  conflgurations, 
there  were  on  record  various  obseivations  made  by  the  author  and 
his  pupils  which  were  not  in  accoidance  with  the  new  theory;  many 
of  the  author's  experiments  were,  therefore,  repeated  by  Wisbcenus 
with   results    which   agreed  better    with    Ids    theoretical   views,    but 
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which  were  totally  at  variance  with  those  previously  obtained  by 
the  author. 

The  author  has  repeated  some  of  the  experiments  in  question  with 
the  utmost  care,  and  has  shown  that  his  previous  statements  are 
absolutely  correct  in  every  detail. 

One  of  the  most  important  points  of  difference  which  received 
attention  was  the  investigation  of  the  action  of  bromine  on  antrelic 
acid.  It  had  been  stated  by  Fittig  and  Pagenstccher  (Abstr.,  187.S, 
4.^)5)  that  angelic  acid  combines  with  bromine,  yielding  tiglic  acid 
dibi'omide  as  principal  product ;  a  small  quantity  of  another  sub- 
stance, which  could  not  be  obtained  in  a  pure  condition,  being 
produced  at  the  same  time. 

Wislicenns  and  Piickert  (Abstr.,  1880,  587)  found,  on  the  other 
hand,  that  tiglic  acid  dibromide  is  not  produced  by  the  action  of 
bromine  on  angelic  acid ;  they  obtained  a  substance  with  totally 
different  properties,  the  investigation  of  which  proved  to  their  minds 
its  complete  dissimilarity  from  tiglic  acid  dibromide. 

Now,  as  the  author  had  obtained  27  grams  of  pure  tiglic  acid 
dibromide  from  15  grams  of  angelic  acid,  and  had  proved  the  identity 
of  the  product  with  the  substance  obtained  directly  from  tiglic  acid, 
not  only  by  a  general,  but  also  by  a  crystallographic,  examination, 
and  as,  furthermore,  his  observations  had  been  contirmed  by  Schmidt 
{Annalen,  208,  252),  Wislicenus'  results  were  received  with  gre  it 
astonishment,  and  the  reinvestigation  of  the  subject  was  commenced. 

In  the  first  place,  a  sample  of  the  so-called  angelic  acid  dibnmnde, 
prepared  by  Wislicenus  and  Piickert,  was  examined  by  the  author, 
and  found  to  be  wanting  in  all  the  properties  of  a  pure  chemical 
compound  ;  it  seen.'ed  to  consist  principally  of  tiglic  acid  dibromide, 
mixed,  however,  with  various  substances,  amongst  others  calcium 
compounds  and  resinous  matters. 

The  author  then  began  various  experiments  on  the  action  of 
bromine  on  angelic  acid.  The  acid  employed  melted  at  44°,  and  as  it 
had  been  kept  for  12  years,  it  would  seem  that  angelic  acid  does  not 
become  converted  into  tiglic  acid  on  keeping,  as  is  supposed  by 
Schmidt.  The  acid  was  very  carefully  dried,  and  then  distille<i  ;  it 
boiled  at  185'\  and  underwent  no  change  into  tiohc  acid,  either  wheii 
boiled  or  when  distilled  with  steam.  Wislicenus  and  Piickert's 
statement  ttiat  nnre  angelic  acid  is  converted  into  tiglic  acid  on 
boiling  with  water  cannot  therefore  be  confirmed.  The  pure  angelic 
acid  was  treated  with  bromine  in  carbon  bisulphide  solution  at  O'"  in 
diffused  daylight,  moisture  being  carefully  excluded  ;  several  experi- 
ments were  made  under  various  conditions,  in  some  cases  the  solution 
of  the  acid  being  added  to  the  bromine  solution,  in  others  the  process 
being  reversed. 

Jn  all  the  experiments,  which  are  described  in  great  detail,  a  large 
quantity  of  tiglic  acid  dibromide  was  obtained,  and  the  identity  of  the 
product  with  the  dibromide  prepared  directly  from  tiglic  acid  was 
proved,  by  direct  comparison  as  well  as  by  a  crystallographic  examin- 
ation. 

These  results  show  that  the  statements  published  by  the  author 
more  than  12  years  ago  are  absolutely  correct  in  every  detail;  it  may, 


ORGANIC  CHEMISTRY.  41 

therefore,  be  eoiisideied  as  proved,  that  when  angelic  acid  is  treated 
with  bromine  in  carbon  bisulphide  solution  at  C  in  diffiased  daylight, 
it  is  almost  completely  converted  into  tiglic  acid  dibromide  in  the 
course  of  a  few  hours. 

A  number  of  careful  experiments  were  also  made  in  order  to  in- 
vestigate the  behaviour  of  angelic  acid  with  bromine  in  absence  of 
sunlight;  it  was  found  that,  whatever  the  conditions,  the  principal 
product  is  always  tiglic  acid  dibromide,  but  that  another  substance, 
which  is  not  produced  from  tiglic  acid  under  the  same  conditions,  is 
also  formed  in  small  quantities.  Although,  then,  the  formation  of 
tiglic  acid  dibromide  takes  place  quickly  in  presence  of  diffused  sun- 
light at  0°,  and  the  yield  is  almost  quantitative,  in  the  dark  the 
reaction  takes  place  only  very  slowly,  even  at  the  ordinary  tempera- 
ture, and  a  larger  quantity  of  a  more  readily  soluble  compound  is 
produced.  The  presence  of  this  readily  soluble  compound  has  great 
influence  on  the  behaviour  of  the  tiglic  acid  dibromide;  it  makes  it 
much  more  readily  soluble  in  all  ordinary  solvents,  retards  its  crystal- 
lisation, and  causes  it  to  deliquesce  with  water.  The  nature  of  this 
bye-product  could  not  be  determined,  but  it  is  probably  an  isomeride 
of  tiglic  acid  dibromide  ;  the  substance  prepared  by  Wislicenus  and 
Piickei-t  evidently  contains  both  these  compounds. 

After  referring  to  several  minor  errors  in  the  statements  and 
results  published  by  Wislicenus,  the  author  criticises  Wislicenus' 
experiments  on  the  action  of  bromine  on  maleic  acid,  and  points  out 
that  the  conclusions  drawn  therefrom  by  Wislicenus  are  directly 
()])posed  to  the  present  theories. 

in  conclusion,  the  author  protests  against  the  Avay  in  which 
Wislicenus  is  accustomed  to  trust  to  his  memory  alone  in  referring  to 
the  literature  of  chemistry  ;  in  many  cases,  the  author  and  others  are 
made  to  state  and  affirm  in  their  papers,  the  references  to  which  are 
all  given,  just  what  Wislicenus  himself  believes  at  the  time,  whereas 
the  actual  statements  are  sometimes  the  exact  contrary  and  some- 
times do  not  appear  at  all  in  the  articles  referred  to,  but  exist  solely 
in  Wislicenus'  imagination.  h\   S.  K. 

Syntheses   of  Nitriles    and    of   /Q-Ketonic  Ethers.      By  L. 

HouvEAULT  {Compf.  rend.,  Ill,  531 — 583).— It  has  previously  been 
shown  (  Abstr.,  1889,  841)  that  the  products  of  the  action  of  sodium  on 
propionitrile  in  presence  of  ether  contain  the  compound 

NH:CEt-CMeNa-CN, 

and  it  follows  that  the  mixed  compound  obtained  by  the  action  of 
so(uum  on  the  two  nitriles  R-CHo'CNand  R'-CX  (J.  prakt.  Chem. 
[2],  39,  188,  230,245)  will  have  the  constitution  NHiCR'-CRNa-CN'. 
if  this  derivative  is  treated  with  an  alkyl  iodide,  as  in  the  case  of 
propionitrile,  it  will  form  the  compound  R'-C(NH)-CR"R-CN,  which 
will  be  converted  by  hydrochloric  acid  into  a  /:i-ke tonic  nitrilo 
R'*CO*CR"R*CN.  These  nitriles  can  readily  be  converted  into  alkyl 
salts  by  dissolving  them  in  the  corresponding  alcohol  and  saturating 
the  solution  with  dry  hydrogen  chloride. 

Methylic  methylproinoni/Jacetate,  COEt-CHMe-COOMe,  boils  at  185", 
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and  is  identical  with  Israel's  methyl  propionvlpropionate  (Aunalen. 
231,  J;>7);  methyl  dimethylpropiow/laceiate,  COEt-CMe-.-COOMe,  is 
a  colourless  liquid  which  has  a  camphoraceous  odour  and  boils  at 
188 — 188*5°  (coiT.)  under  a  pressure  of  760  mm. 

These  changes  are  quite  general,  and  all  the  /:J-ketonic  alkyl  salts 
can  be  obtained  from  their  nitriles. 

Methyl  methylpropionylacetate  shows  powers  of  condensation 
similar  to  those  of  ethyl  acetoacetate  ;  it  combines  with  aniline  to 
form  amethylethyloxyqiiinoline  melting  at  295",  and  insoluble  i>i 
ether  ;  water,  methyl  alcohol,  and  carbanilide  are  formed  at  the  same 
time. 

The  /3-ketonic  nitriles,  when  heated  in  sealed  tubes  with  hydro- 
chloric acid,  yield  ketones,  a  reaction  discovered  bv  E.  v.  Meyer. 
The  uitrile  COR-CR'R"-CN  will  yield  the  ketone  COR-CHR'R",  and 
in  this  way  all  the  ketones  can  be  obtained  in  which  the  two  atoms 
of  carbon  united  to  the  carbonyl  are  not  both  tertiary. 

C.  H.  B. 

Syntheses  with  Ethyl  Sodiocarbamate.  By  F.  Kraft  {TJer.. 
23,  2785 — 2787). — When  ethyl  carbamate  is  treated  with  finely- 
divided  sodium  in  ethereal  solution,  it  is  converted  into  a  while, 
amorphous  sodium  compound,  NHNa*COOEr,  which  is  very  hygro- 
scopic, has  an  alkaline  reaction,  and  is  reconverted  by  dilute  acids 
into  ethyl  carbamate.  The  displacement  of  sodium  by  methyl  does 
not  take  place  very  readily,  it  being  necessary  to  heat  the  mixture  of 
ethyl  sodiocarbamate  and  methyl  iodide  diluted  with  ether,  at  llU°, 
in  a  sealed  tube.  The  product,  after  separating  the  sodium  iodide  and 
evaporating  the  ether,  is  fractionated,  and  yields  regenerated  ethyl 
carbamate  and  ethyl  methylcarbamate,  NHMe'COOEt,  boiling  at  170°. 

Ethyl  chlorocarbonate  acts  on  the  sodium  compound  suspended  in 
ether  at  the  ordinary  temperature.  After  the  reaction  is  over, 
sufficient  water  is  added  to  dissolve  the  sodium  chloride  formed,  the 
solution  is  extracted  with  ether,  and  the  extract,  after  evaporation  of 
the  ether,  is  fractionated.  At  110°,  a  solid  substance  commences  to 
separate,  but  at  210 — 215°  an  oil  passes  over,  leaving  a  solid  residue 
which  consists  of  cyanuric  acid.  On  refractionating  the  oil,  more 
cyanuric  acid  is  obtained,  but  the  greater  portion  passes  over  at  215  , 
and  solidities  after  a  time  to  a  crystalline  mass  closely  resemblin Li- 
ethyl  carbamate,  and  having  the  same  melting  point  of  50°,  but  it 
boils  35"  higher,  and  does  not  volatilise  on  remaining  in  the  exsiccator. 
Its  analysis  agrees  with  the  formula  CfiH,,N04,  and  it  is  therefore,  as 
expected,  ethyl  imidodicarhoxylate,  ISH((JOOEt)o. 

H.  G.  C. 

Methyl  Cyanosuccinate  and  Cyanotricarballylate.  By  li. 
BaiCTHK  (Compt.  rend..  Ill,  343 — 345). — Methyl  sodiocyanacetate  is 
prepared  by  the  action  of  sodium  methoxide  on  methyl  cyanacetate  in 
presence  of  excess  of  methyl  alcohol,  the  product  being  heated  in  a 
water-bath  for  several  hours  with  methyl  monochloracetate.  The 
liquid  is  then  mixed  with  water,  and  the  reddish  oil  which  separates 
is  dissolved  in  ether,  dried,  and  distilled. 

The  fraction  which  boils  at  196—204:°  under  a  pressure  of 
45   mm.   is  methyl  cyanosuccinate,  COOMe-CH,"CH(CN)'COOMe,  an 
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oily,  colourless  liquid,  insoluble  in  water,  but  soluble  in  methyl  and 
ethyl  alcohols  and  in  alkalis.  The  fraction  boiling  at  215°  under  the 
same  pressure  solidifies  after  some  hours,  and  is  purified  by  re- 
crystallisation  from  methyl  alcohol.  It  is  methijl  cyanotricurhaUijlnte, 
CN-C(CHo-C00Me)2-C00Me,  and  forms  white,  prismatic  crystals 
which  melt  at  46-5 — 47'5^,  and  are  soluble  in  ethyl  and  methyl  alcohols 
and  in  ether,  but  insoluble  in  water  and  alkalis.  It  is  formed  in  the 
same  manner  as  ethyl  cyanotricarballylate  (Abstr.,  1888,  p.  987),  and 
can,  in  fact,  be  obtained  by  the  direct  action  of  metliyl  mono- 
chloracetate  on  methyl  sodiocyanosuccinate.  C.  H.  B. 

Ethyl  Ally  ley  anosuccinate.  By  L.  Barthe]  (Compf.  rend.,  Ill, 
342 — 343).  -20  grams  of  ethyl  cyanosuccinate  is  mixed  with  a 
solution  of  2*3  grams  of  sodium  in  60  grams  of  alcohol,  16  grams  of 
allyl  iodide  is  added,  and  the  liquid  is  heated  in  a  water- bath  for 
about  So  hours  in  an  apparatus  with  a  reflux  condenser.  The  product, 
alter  separation  of  the  alcohol  by  distillation,  is  extracted  successively 
with  water  and  ether.  The  latter  dissolves  the  ethyl  allylcyano- 
succinate,  which  is  obtained  as  a  colourless,  oily  liquid  boiling  at 
2i'7 — 2lU'  (corr.)  under  a  pressure  of  35  mm.  C.  H.   h. 

The  so-called  "  Sulphite  Liquor "  and  the  Rotation  of 
Glyconic,  Galactonic,  and  Rhamnonic  Acids.  By  F.  Wkld, 
J.  B.  Lindsay,  W.  Schnkllk,  and  B.  Tollkxs  (Ber.,  23,  2t.)90— 2992). 
— The  so-called  "sulphite-liquor"  obtained  in  the  cellulose  works  is 
a  very  slightly  milky  liquid,  which,  besides  calcium  sulphate  and 
potassium  sulphide,  contains  much  organic  matter.  On  distilling 
the  liquid  with  sulphuric  or  hydrochloric  acid  it  yields  furfur- 
aldehyde  and  furfuramide,  showing  the  presence  (  f  pentoses  (xylose). 
The  quantity  of  the  latter  is  small.  If  the  liquid  obtained  after 
hydrolysis  with  sulphuric  acid  be  separated  from  gummy  matters  by 
precipitation  with  alcohol,  it  yields,  on  treatment  with  phenylhydraz- 
ine,  considerable  quantities  of  mannosephenylhydrazone.  By  the 
action  of  nitric  acid,  the  evaporated  liquor  yields  mucic  acid,  showing 
the  presence  of  galactan  or  galactose,  and  the  piesence  of  vanillin  has 
also  been  shown  by  the  phloroglucinol  reaction. 

The  specific  rotatory  power  of  certain  acids  of  the  sugar  group, 
and  of  their  calcium  salts,  has  also  been  examined,  with  the  following 
results  (see  also  Fischer,  Abstr.,  1890, 1398)  :— Gluconic  acid. — With 
calcium  gluconate,  [ajp  =  -|-7".  Tf  this  salt  is  dissolved  in  water 
and  an  equivalent  quantity  of  hydrochloric  acid,  it  shows,  after 
10  minutes,  a  specific  rotatory  power  of  -f2 — 3°,  calculated  as  free 
gluconic  acid,  CeHioOv ;  after  5  days,  the  rotation  remains  constant, 
[a]n,  =  -f 98 — 10'4°.  If  the  mixture  of  calcium  gluconate  and 
hydrochloric  acid  is  heated  at  first  for  half  an  hour  at  100°, 
[ajn  =  +19°,  and  this  rotation  is  reduced  to  one  half  in  two  to  three 
weeks.  Galactonio  acid. — Calcium  galaclonate,  and  an  equivalent  of 
hydrochloric  acid,  gave,  at  first,  [a]i>  =  —10*56°,  and  after  2 — 3  weeks, 
[a]u  =  — 4G'82°.  Alter  heating  for  half  an  hour  on  the  water-bath, 
[a] J)  =  —57-84",  which,  after  r:'maining  for  14  days,  sank  to  —  53*36°. 
Ciystallised   galactonic   lacti  ne  gave,   at  first,  [aju=:  — 58*29,  which 


44  ABSTRACTS  OF  CHEMICAL   PAPERS. 

scarcely  altered  on  being  kept  for  a  time.  Rhamnonic  acid. — With  great 
difficulty,  strontium  rhamnonate,  (CfiHii06)2Sr  +  7  or  y^HoO,  and  an 
ammonium  salt  were  obtained  in  a  crystalline  condition.  The  former, 
when  dissolved  in  hydrochloric  acid,  gave,  at  first,  [a]i,  =  —7-07°, 
and  after  5 — 6  days,  the  constant  number,  [ajo  =  —29-21"',  and  after 
heating,  — 34'30°,  which  sank  in  5 — 6  days  to  — 30"12°.  Rhamnonic 
lactone  gave,  immediately' after  solution,  the  result  [^Jd  =  —3426, 
calculated  like  the  foregomg,  for  rhamnonic  acid,  CaHioOfi.  In  three 
days  the  rotation  had  scarcely  altered.  H.   G.  C. 

Constitution  of  Benzene  and  Naphthalene.  By  A.  Claus 
(./.  pr.  Ghein  [2],  42,  458 — 469). — A  reply  to  the  criticisms  which 
Bamberger  has  recently  pasi^ed  on  Claus'  formulae  (compare  this 
vol.,  p.  1299).  A.  G.  B. 

Substitution  in  Aromatic  Hydrocarbons.  By  O.  Shpek 
(Monatsh.,  11,  429 — 432 j. — With  the  object  of  obtaining  parabromo- 
benzyl  chloride,  bromine  (126  grams)  was  slowly  added,  in  the  dark, 
to  a  mixture  of  benzyl  choride  (100  grams)  and  iodine  (5  grams). 
The  solid  product,  after  many  recrystallisations  from  alcohol,  melted 
at  59°,  and  consisted  of  a  mixture  of  pai-abromobenzyl  bromide,  which 
melts  at  61°,  with  a  small  quantity  of  a  compound  containing  chlorine 
in  both  the  nucleus  and  the  side  chain.  A  similar  result  was  obtained 
when  chlorine  acted  on  parabromotoluene  in  direct  sunlight.  The 
crystalline  product  obtained  melted  at  l\2",  and  consisted  chiefly  of 
parabromobenzyl  bromide.  The  formation  of  this  compound  is  easily 
accounted  for  if  one  supposes  that  chlorobenzyl  chloride  is  siinultane- 
(msly  fornjed  ;  examination  of  oily  bye-products  points  to  such  being 
the  ca;e.  G.  T.   M. 

Derivatives  of  Orthodibromobenzene.  By  F.  Schiff  (Monatsh., 
11,  329 — 349). — A  more  satisfactory  method  of  obtaining  orthodi- 
bromobenzene than  those  described  by  Riese  (this  Journal,  1873,  63), 
and  Korner  (ibid.,  1876,  i,  214),  is  as  follows : — Bromobenzene  is 
added  gradually  to  6 — 7  times  its  weight  of  well-cooled  nitric  acid  of 
sp.  gr.  1*53,  and  the  resulting  nitro- compounds  crystallised  from 
alcohol,  when  the  chief  product,  paranitrobromobenzene,  melting  at 
126 — 127°,  first  separates  (yield  80  per  cent,  of  theory).  On  heating 
this  compound  with  the  corresponding  quantity  of  bromine  and  ferric 
chloride  for  50  hours  at  85 — 90°  (compare  Scheufelen,  Abstr.,  1886, 
340),  para-orthonitrodibromobenzene,  melting  at  58 — 59°  (yield 
1)0  per  cent,  of  theory),  is  obtained,  and  this,  on  elimination  of  the 
nitro-group,  is  converted  into  orthodibromobenzene,  which,  when  pure, 
boils  at  224°,  solidifies  at  —5°,  and  melts  at  —1°  (compare  Meyer  and 
Wurster,  this  Journal,  1874,  757,  758).  Pure  metadibromobenzene, 
after  being  frozen  in  a  mixture  of  solid  carbonic  anhydride  and  ether, 
melts  at  1 — 2°. 

When  dibromonitrobenzene  is  treated  with  ten  times  its  weight  of 
concentrated  nitric  acid,  of  sp.  gr.  1'53,  and  the  mixture  is  warmed 
in  a  water-bath  for  12  hours,  two  dibrcmodinitrobenzenes  (a-  and  (3-) 
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Mi-e  formed,  and  may  be  readily  separated  by  fractional  crystallisation 
from  acetic  acid. 

a-Dihromodinitrohenzene  is  less  soluble  in  acetic  acid  and  in  ahjoliol 
than  the  /S-compound.  It  crystallises  from  alcohol  in  needles  melting 
at  114 — 115°.  On  reduction  with  vin  and  hydrochloric  acid,  it  is  con- 
verted into  dibromodiamidobenzene,  which  crystallises  from  dilute 
alcohol  in  needles  melting,  with  decomp(5sition,  at  137°.  On  treat- 
ment with  alcoholic  ammonia  at  110 — 120°,  it  gives  a  dibromonitro- 
aiiiline,  crystallising  from  alcohol  in  orange-yellow  needles  melting  at 
204—205°,  and  this,  by  elimination  of  the  amidogen  group,  is  con- 
verted into  the  original  nitrodibromobenzene,  and  seems  to  be 
identical  with  the  dibromonitraniline  melting  at  202°,  obtained  from 
dibromaniline,  [Br-i  :  NHo  =1:2:4],  by  acetylation,  nitration,  and. 
subsequent  elimination  of  the  acetyl  group ;  a-dibromodinitrobenzene 
has,  consequently,  the  constitution  |  Br2  :  (NOo)^  =1:2:4:  5]. 

ji-Dihromodinitrohenzene  is  very  soluble  in  alcohol  and  in  acetic  acid, 
and  crystallises  from  the  former  in  needles,  and  from  the  latter  and  from 
carbon  bisulphide  in  small,  rhombic  plates  [a:  6:  c=  1 :  0'8541. :  0*5700]. 
On  treatment  with  alcoholic  ammonia,  it  gives  a  dinitrobromaniline, 
which  crystallises  from  alcohol  in  yellow  needles  melting  at  158°; 
this  is  identical  with  the  compound  obtained  by  Leymann  (Abstr., 
1882,  1057)  by  the  bromination  of  metadinitraniliae  [1:3:  4].  The 
compound  has,  consequently,  the  constitution  [Bro  :  (1^02)2  = 
1:2:3:5]. 

On  diazotising  the  dibromaniline  above-mentioned,  dibromophenol, 
[Br2  :  OH  =1:2:4],  which  may  be  readily  sublimed,  and  crystal- 
lises from  water  in  needles  melting  at  79 — 80°,  is  obtained. 

G.  T.  M. 

Change  of  Propyl  into  Isopropyl  in  the  Cumine  Series.    By 

0.  WiDMAN  {Ber.,  23,  '^OSO —  :M)S8).— Far  a- ethijlpropylbeuzeve, 
C6H4EtPr'*,  prepared  by  heating  a  mixture  of  parabromopropyl- 
benzene  and  ethyl  bromide  with  sodium,  boils  at  202 — 205°  (corr.), 
and  has  a  specific  gravity  of  0867  at  19°.  It  yields  terephthalic  acid 
as  sole  produce  of  oxidation  with  alkaline  permanganate  solution, 
whilst  with  dilute  nitric  acid,  propylbenzoic  acid,  together  with  a 
little  ethylbenzoic  acid,  is  formed. 

By  the  action  of  sulphuric  acid  on  ethylpropylbenzene,  a  mixture 
of  two  sulphonic  acids  is  obtained:  these  are  converted  into  sulphon- 
amides,  and  separated  by  repeated  crystallisation  from  alcohol. 

i'ara-ethylpropylherizenc-oc-sulphunamidey 

CeHaEtPr^-SO.NH.^  [Et  :  Pr  :  S  =  1  :  4  :  6], 

crystallises  from  dilute  alcohol,  or  from  a  mixture  of  benzene  and  light 
petroleum,  in  long,  flat  needles  melting  at  112—11.3°  ;  on  oxidation 
with  chromic  acid  solution,  it  yields  sulphonamidethylbenzoic  acid, 
[Et  :  COOH  :  S  =  1  :  4  :  6]. 

Para-ethijlpropylbe7izene-ji-sulphonamide,  [Et  :  Pr  :  S  =  1  :  4  :  5],  is 
deposited  in  cubical  crystals  which  melt  at  108°,  and  on  oxidation 
give   sulphonamidepropylbenzoic   acid.      The  oxidation   of    an    ethyl 
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^roup  in  the  para-position  does  noh,  tlierefore,  bring  about  the  change 
of  pi-opyl  into  isopropyl  ;  in  this  respect  the  ethyl  group  resembles  the 
propy],  isopropyi,  and  acetyl  groups  ;  consequently,  the  rearrangement 
to  isopropyl  appears  to  take  place  exclusively  in  the  paramethyl 
derivatives.  J.  B.  T. 

Behaviour  of  Phenols  and  Hydroxy-acids  towards  the  Alkali 
Hydrosulphides.  By  F.  Fuchs  {Monatsh.,  11,  363— 372).— The 
Huthor  has  previously  shown  (Abstr  ,  1889,  496)  that  the  hydroxylic 
lydvogen  of  hydroxv-acids  and  phenols,  derived  from  aromatic 
hydrocarbons,  is  not  displaced  by  metal,  on  treatment  with  an  alkali 
hydrosulphide.  The  hydroxy-acids  of  the  fatty  series,  such  as  malic, 
citric,  and  tartaric  acids,  behave  in  a  precisely  similar  way;  tetra-  and 
])enta-methylphloroglucinols  decompose  hydrosulphides  as  if  they 
were  monobasic  acids,  an  action  which  the  presence  of  carbonyl  groups 
niav  possibly  dettimine;  on  the  other  hand,  tetra-  and  penta-ethyl- 
])hlorogIucinols  have  no  such  action,  although  the  substitution  of 
bromine  in  ihe  /3-position  brings  about  decomposition  of  the  hydro- 
sulphide.  This  diiference  in  the  behaviour  of  methyl  and  ethyl 
derivatives  appears  to  depend  on  the  relative  weights  of  the 
molecules. 

Ortho-  and  meta-nitrophenols  have  no  action  on  sodium  hydro- 
sulphide,  w^hilst  paraniti'ophenol  decomposes  it.  The  substitution  of 
a  nitro-group  in  the  ortho-  or  meta- position  in  a  phenol  seems, 
therefore,  not  to  affect  the  replaceabilitv  of  the  hydroxylic  hydrogen, 
whilst  its  substitution  in  the  para- position  does.  This  view  is  con- 
firmed by  the  behaviour  of  nitroeugenol,  in  which  the  nitro-group  is 
ortho-  to  the  hydroxyl. 

Tribromoresorcinol  behaves  as  a  monobasic  acid,  only  one  of 
the  hydroxylic  hydrogen  atoms  being  displaced  by  sodium  from  ihe 
hydro.-iulphide.  When  one  hydroxyl  group  is  displaced  by  ethoxyl,  no 
such  substitution  occurs.  The  action  of  some  other  nitro-  and 
halogen-substituted  phenols  on  sodium  hydrosulphide  has  been  deter- 
mined, and  the  results  depend  both  on  the  number  and  the  position  of 
the  substituted  groups,  although  no  general  conclusions  can  yet  be 
drawn.  G.  T.  M. 

Constitution   of  Thymol  and  Cymene  Derivatives.     By  G. 

Mazzara  (Gazzetta,  20,  140 — I49j. — Diintroth/pnyl  beiizoate, 

C6HMePr(N02).,-OBz  [1:4:2:6:3], 

prepared  by  heating  the  corresponding  dinitrothymol  with  benzoic 
chloride  for  about  two  hours  at  160°  to  180°,  crystallises  from  alcohol  in 
yellow,  rhombohedral  plates,  melts  at  127 — 128°,  and  dissolves  readily 
in  light  petroleum  and  benzene. 

Me 

Amidohe7izamidothyniol,  ^CPh,    prepared    by    reducing 

Pr 


I 
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tlie  preceding  compound  with  tin  and  hydrocbloric  acid,  crystallises 
t]"oni  alcohol  in  yellow  plates  and  from  light  petroleum  in  prisms, 
melts  at  106 — 108°,  and  is  tinged  faintly  violet  by  light.  It  is  not 
altered  by  boiling  with  hydrochloric  acid  or  with  dilnte  (20  percent.) 
sulphuric  acid.  The  platinochloride  crystallises  from  alcohol  in  yellow 
needles  which  decompose  at,  215°. 

'       Me 

NHBz  ^^1  N^ 
]3enzoylamidober(zamidoihijmol,  \CPh,     prepared    by 

Pr 

beating  a  solution  of  the  preceding  compound  in  benzene  with  benzoic 
chloride,  crystallises  from  alcohol  in  bulky,  white  needles  and  melts 
at  174 — 1*70°.  It  may  be  boiled  with  hydrochloric  or  dilute  sulph- 
uric acid  without  change. 

The  formation  of  the  above  benzenylamido-derivatives  is  in 
accordance  with  the  hypothesis  that  in  dinitrothymol  one  of  the 
nitro-groups  is  in  the  ortho  position  with  respect  to  the  hydroxyl. 
The  author  is  also  investigating  the  action  of  acetic  anhydride  on 
the  corresponding  amido-derivativo  with  the  view  of  obtaining  a 
further  coniirmation  of  this  constitution  by  the  formation  of  an 
ethenyl  derivative. 

iJimtrothymyl  acetate.  CoHMeVr(N0.^2-OAc  [1:4:2:6:3],  pre- 
])ared  by  heating  dinitrothymol  with  acetic  chloride,  crystallises  from 
alcohol  in  prismatic  tufts,  melts  at  85°,  and  dissolves  in  light  petro- 
leum, ether,  and  chloroform.  The  author  considers  that  the  di- 
nitiocymene  melting  at  54'',  previously  described  (Abstr.,  1890,  753), 
has  the  constitution  [Me  :  NO, :  Pr :  NO2  =1:2:4:6]  and  that  the 
liquid  and  solid  dinitrobromocymenes  prepared  by  Fileti  and  Crosa 
(Abstr.,  1889,  493)  have  respectively  the  constitutions 

[Me  :  Br  :  Pr  :  NO2  :  NO.  =  1:2:4:5:6  and  =  1:2:4:5:3]. 

S.  B.  A.  A. 

Constitution  of  Thymoquinone  and  Carvacrol  Derivatives. 
By  G.  Mazzaha  (Gazzetta,  20,  183—190). — iJinitrocarvacrol, 

CoHMePr(NO,),-OH  [1:4:3:5:2], 

]irepared  by  Carstanjen  (Abstr.,  1877,  614),  crystallises  from  light 
petroleum  in  tufts  of  yellowish  needles  which  turn  red  even  in 
diffused  light  and  melt  at  117°.  It  dissolves  in  dilute  alcohol.  The 
J>enzGyl  derivative,  C6HMcPr(N02)2-()Bz  [1:4:3:5:2],  prepared 
like  the  corresponding  thymol  derivative,  crystallises  from  alcohol  in 
large,  yellow,  prismatic  plates  which  melt  at  98 — 100°,  and  turn  brown 
when  exposed  to  the  light. 

Diamidocarvacrol,  C6HMePr(NH2)/OH,  is  prepared  by  heating 
dinitrocarvacrol  (15  grams)  for  about  an  hour,  with  tin  (47  grams) 
aiid  fuming  hydrochloric  acid  (1^15  grams).  The  hydrochloride  for wh 
white  plates  which  are  coloured  violet  by  exposure  to  light;  the  base 
is  a  red  powder  which  softens  at  about  190^. 

Nitroamidocarvacrol  henzoate, 

C6HMePr(N02)(NH,)-OBz  [1:4:3:5:2], 


48  ABSTRACTS   OF   CHEMICAL   PAPERS. 

is  prepared  by  heating  dinitrocarvacrol  benzoate  (10  grams)  for 
about  an  hour  with  tin  (22  grams)  and  fuming  hydrochloric  acid 
(70  grams).  It  crystallises  in  rose-coloured  scales  which  have  a 
metallic  lustre.  It  forms  a  white  sublimate  at  200^  softens  at  230°, 
and  melts  at  280—283°.  The  plaH?wcJiloride,  (CnHi,N'o04),,H,PtClB, 
crystallises  in  yellow  needles  which  lose  part  of  their  acid  at  30 — 40". 
The  physical  properties  of  this  compound  and  the  absence  of  any 
nitrobenzenyl  derivative,  together  with  the  formation  of  a  benzoyf- 
derivative  (not  yet  described)  with  benzoic  chloride,  indicate  that  the 
nitro-group  in  this  compound  is  in  the  ortho-position  with  regard  to 
the  hvdroxyl. 

Me 

AmidohenzamidocarvacroL  \QV\\,  is   obtnined   bv   boiliuir 

P'r 

dinitrocarvacrol  benzoate  with  tin  and  hydrochloric  acid  for  5  hours. 
It  crystallises  from  alcohol  in  violet  prisms  which  soften  at  125°  and 
melt  at  130 — 132°.  The  formation  of  a  benzenyl  derivative  from 
dinitrocarvacrol  benzoate  and  of  a  hydroxythymoquinone  by  tho 
oxidation  of  the  amido-derivative  shows  that  in  dinitrocarvocrol  one  of 
the  nitro-groups  is  in  the  ortho-position  and  the  other  in  the  para- 
position  with  respect  to  the  hydroxyl. 

Phenylazo-  and  phenyldisazo-carvacrol  (Abstr.,  1885,  1132),  which 
respectively  yield  thymoquinone  and  hydroxythymoquinone  on  oxida- 
tion, will  accordingly  have  the  constitutions  [Me  :  OH  :  Pr  :  NaPh  = 
1  :  2  :  4  :  5]  and  [Me  :  OH  :  NzPh  :  Pr :  N,Ph  =1:2:3:4:5]. 

S.  B.  A.  A. 

Action  of  Chloral  on  Resorcinol  and  of  Aldehyde  on  Fyrogal- 
lol.  By  H.  Causse  (/iwZZ.  Soc.  Chim.,  [3],  3,  801 — 867). — Resorcinol 
(luO  grams)  nnd  sodium  hydrogen  sulphate  (20  grams)  are  dissolved 
in  water  (1  litre)  and  irhloral  hydrate  (50  grams)  is  added  to  the 
mixture,  which  after  some  time  deposits  colourless,  oily  crystals  ;  if 
warmed  at  100",  yellow  ciystals  are  deposited  resulting  from  the 
dehydration  of  the  former.  The  colourless  crystals  are  insoluble  in 
water  and  in  benzene,  but  dissolve  in  alcohol  or  ether,  whilst  theii* 
solutions  in  alkaline  hydroxides  exhibit  a  remarkable  fluorescence. 
At  250",  they  become  yellow,  and  decompose  without  fusion.  With 
acetic  anhydride,  this  substance  yields  a  crystalline  diacetyl  derivative, 
which  melts  at  252"  with  decomposition.  Analysis  gives  the  formula 
CuHiaOe,  and  the  same  compound  resulting  from  the  heating  at  100° 
of  equal  parts  of  resorcinol  and  of  glyoxylic  acid  points  to  its  having 
the  constitution  COOH•CH(0•C6H4•OH.).^. 

Pyrogallol  (50  grams),  sulphuric  acid  (5  grams),  aldehyde  (25  c.c. 
of  a  10  per  cent,  solution)  and  water,  (500  grams)  are  heated  at  100° 
for  several  hours  and  successive  quantities  of  V)  per  cent,  sulphuric 
acid  are  added,  when  crystals  separate  out,  and  by  the  addition  of 
more  aldehyde  and  acid  further  crops  are  obtainable.  From  the 
mass  of  ciystals.  the  colourless  are  alone  separated  and  recrystallised 
from  alCi)hol,  se()arating  as  small,  colourless  needles  having  the  com- 
position CsHgOs,  containing  2   mols.  H,jO,  which  are  successively  lost 
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af  30"  and  80°.  The  substance  is  insoluble  in  water,  benzene,  and 
cidoroform,  slisfhtly  soluble  in  alcohol  and  ether,  but  is  dissolved 
easily  by  alkaline  hydroxides.  At  260",  it  decomposes,  and  yields 
pvro^allol  at  a  sligfhtly  elevated  temperature.  It  has  the  constitution 
CHMeiOa  CgH;,  OH  ;  with  acetic  anhydride,  it  forms  a  monacetyl 
derivative  which  crystallises  in  white  prisms  which  melt  at  'iSO"". 

T.  G.  N. 

Formation  of  Ethereal  Salts  and  Amides  in  presence  of 
Water  and  Alkali.  By  O.  Hinsbkrg  (Ber..  23,  2962  -29(,'5).— Ir, 
has  been  shown  by  Baumann  and  his  pupils  (Abstr..  1887,  228; 
1888,  1296 ;  1889,  370)  that  benzoic  chloride  may  be  used  for  detect- 
ing the  hydroxyl-,  amido-,  and  imido-groups  in  certain  compounds 
by  acting  on  them  with  that  reagent  in  aqueous  solution  in  presence 
of  alkali.  This  reaction  was,  however,  tirst  employed  for  the  pre- 
paration of  benzoyl  compounds  by  Schotten  (Abstr.,  1885,  176). 

The  author  has  further  examined  the  action  of  other  acid  chlorides 
and  of  acetic  anhydride  under  similar  conditions,  and  finds  that  com- 
plete acetylatiou  of  the  primary  and  secondary  amido-bases  and  the 
{•romatic  diamido-bases  readily  takes  place  on  shaking  them  with 
ac?tic  anhydride  and  iced  water.  Phenylacetic  chloride  acts  on 
nionhydric  alcohols  and  pheno's,  and  primary  and  secondary  amido- 
bases  belonging  to  both  the  fatty  and  nromatic  groups  in  the  same 
manner  as  benzoic  chloride.  Diamines  and  polyvalent  alcoliols, 
such  as  glucose,  can  also  be  readily  converted  into  phenylacetic 
derivatives. 

Phenylsulphonic  chloride  is  without  action  on  tertiary  amines,  but 
acts  on  both  secondary  and  primary  amines  very  readily.  The 
iornier  yield  solid  or  viscous  products,  insoluble  in  acids  and  alkalis, 
whilst  the  latter  i'orni  sulphonamides  which  are  readily  soluble  in 
alkalis.  This  reaction  may  therefoie  be  employed  to  ascertain 
whether  an  amido-compound  belongs  to  the  pi'imary,  secondary,  or 
tertiary  series,  and  also  forms  a  ready  method  for  the  separation  of  a 
mixture  of  members  of  the  three  classes. 

if  the  tertiary  base  is  volatile  with  steam,  the  mixture  of  bases 
after  treatment  with  phenylsulphonic  chloride  and  alkali  and  approx- 
imate neutralisation,  may  be  distilled  in  a  current  of  steam.  The 
sulphonamide  of  the  secondary  compound  then  remains  as  an  in- 
soluble precipitate  in  the  residue,  and  may  be  filtered  oif,  and  the 
})rimary  compound  obtained  from  the  filtrate  by  precipitation  with 
hydrochloric  acid.  If  the  tertiary  base  is  not  volatile  with  steam, 
the  mixture  is  extracted  with  ether  and  the  tertiary  base  separated 
from  the  sulphonamide  of  the  secondary  base  by  shaking  the  etheieal 
solution  with  dilute  hydrochloric  acid.  The  sulphonamide  of  tne 
primary  base  is  obtained  by  precipitating  with  hydrochloric  acid  the 
aqueous  solution  remaining  alter  the  extraction  with  ether.  To  recon- 
vert the  sulphonamides  into  the  bases,  they  are  heated  with  hydro- 
chloric acid  in  a  sealed  tube  at  160°. 

The  reaction  with  phenylsulphonic  chloride  is  not  given  by  amido- 
com pounds  which  already  contain  an  acid  or  other  strongly  negative 
Vadicle,  such  as  the  acid  amides  and  halogen  and  nitro-derivatives  of 
the  amido-bases.     On  the  other  hand,  complicated  substances  such  as 
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fibrin    and  peptone  yield  white  prodncts,  soluble    in  alkalis,  which 
have,  however,  not  at  present  been  obtained  in  the  crystalline  form.    • 

H.  G.  C. 
Polemical.     By  O.  Rebuffat   (Gazzetta,  20,  122 — 12:3). — A  con- 
troversial  note   in  reference  to   the  papers  published  by  A.  Bischoft" 
(Ber.,  22,  1774)  ar.d  A.  Bischoff  and  A.  Hausdorfer  (ibid.,  1795)  on 
th6  action  of  aniline  on  chloracetic  acid.  S.  B.  A.  A. 

The  Condensation  Products  of  Aromatic  Aldehydes  with 
Aromatic  Amines.  By  A.  Hantzsch  (Ber.,  23,  277^^—2776). — 
These  condensation  products,  of  which  the  best  known  is  benzylidine- 
aniline,  CHPhiNPh,  resemble  the  oximes,  inasmuch  as  they  contain  a 
carbon  and  a  nitrogen  atom  united  too-ether  by  double  linkao^e,  and  it 
seemed,  therefore,  important  to  determine,  if  possible,  whether  these 
also  exist  in  isomeric  forms.  An  attempt  was  first  made  to  convert 
benzylidine-aniline  into  an  isomeric  compound  by  treating  it  with 
bromine,  under  which  conditions  the  plane  symmetrical  tolane  di- 
bromide  is  converted  into  the  axial  symmetrical  isomeride.  The  reaction 
was  carried  out  in  carl)on  bisulphide  solution,  and  a  yellow,  amorphous 
compound  obtained,  which  was  shown  by  analysis  to  be  henzylicHne' 
anilins  dihromide,  CisHuNBra.  It  melts  with  decomposition  at  about 
142°,  is  insoluble  in  water  and  ether,  but  dissolves  in  cold  alcohol. 
It  is  very  readily  decomposed,  but,  instead  of  re-forming  benzylidine- 
aniline,  it  splits  up  into  benzaldeh  jde  and  parabrrmaniline.  This  takes 
place  most  readily  on  heating  with  pyridine.  With  reducing  agents, 
it  loses  hydrogen  bromide  and  not  bromine,  and  is  convei-ted  by 
sodium  hydrogen  sulphite  into  the  additive  product  2C6H5'CHO  -f- 
2C6H4Br-NH2  4-  SO2.  corresponding  with  the  aniline  compound  de- 
scribed by  Schiff  (Abstr.,  1882,  .304). 

Benzylidine-aniline  also  yields  a  di-iodide,  CiaHuNL,  obtained  by 
mixing  the  former  with  iodine  in  benzene  solution.  It  forms  well- 
developed,  dark  brown  needles,  which  melt  at  110°  with  decomposition, 
do  not  yield  iodaniline  on  heating  with  pyridine,  and  on  reduction 
re-form  benzylidine-aniline.  No  isomeride  of  the  latter  can,  therefore, 
be  obtained  in  this  manner 

Attempts  were  also  made  to  obtain  isomeric  condensation  products 
from  substituted  benzaldehydes  and  substituted  anilines,  but  without 
success.  H.  G.  C. 

Orthohydroxybenzylamine.  By  F.  Tiemann  (Ber.,  23,  3016— 
3018;  compare  Goldschraidt  and  Ernst,  Abstr.,  1890, 1411).— <SaZic?/Z- 
metahydrazobenzoic  acid,  OH-CeHi-CHiN-NH-CfiHi-COOH  [OH  :  CH  = 
1:2;  NH  :  COOH  =  1  :  3],  is  prepared  from  salicylaldehyde  and 
metahydrazinebeiizoic  acid  ;  it  crystallises  from  dilute  alcohol  in 
needles,  melts  at  19o°,  and  is  insoluble  in  water.  On  treatment  with 
zinc-dust  and  dilute  sulphuiic  acid,  ortliohydroxtjbenzylamine, 
OH'CeHi'CHa-NHo,  and  metamidobenzoic  acid  are  formed ;  they  may 
be  separated  by  adding  a  slight  excess  of  sodium  carbonate  to  the 
acid  solution,  and  extracting  with  ether;  after  evaporation,  the 
residual  amine  is  purified  by  dissolving  it  in  benzene,  and  precipitating 
with  light   petroleum;   light,  yellow  crystals  separate,  which  melt  at 
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125°,  and  snblime  ab  a  mucli  lower  temperature.  It  is  soluble  in 
water,  alcohol,  ether,  benzene,  and  alkalis,  and  gives  a  deep  violet- 
blue  colour  with  ferric  chloride.  Characteristic  salts  are  obtained  by 
treatment  with  acids.  The  oxalate  crystallises  in  lustrous,  white 
plates.  The  amine  may  also  be  prepared  by  the  reduction  of  salicylic 
oxime  with  sodium  amalgam  in  dilute  sulphuric  acid  solution. 

J.  B.  T. 

Possibility  of  Existence  of  an  "Asymmetrical  Nitrogen 
Atom."  By  F.  Kraft  (ner.,  23,  2780— 2784).— According  to  the 
hypothesis  of  Hantzsch  and  Werner,  it  is  possible  that  nitrogen  com- 
pounds of  the  general  fcrmula  NXYZ  may  exist  in  two  optically 
isomeric  forms,  and  the  autiior  has,  therefore,  investigated  derivatives 
of  ammonia,  hydrazine,  and  hydroxylamine,  with  a  view  to  obtaining- 
such  isom(  rides. 

For  the  ammonia  derivative,  ethylbenzylamine,  NHEt'CHoPh,  was 
chosen,  as  it  yields  a  crystalline  tartrate.  It  was  prepared  by  heating 
ethylamine  with  benzyl  chloride  and  a  little  alcohol  in  a  sealed  tube 
at  110°,  and  forms  a  colourless  oil  which  has  an  ammoniacal  odour, 
and  boils  at  194°  (corr.).  Its  platinochlorlde,  (C<,H,3N)2,H2PtCl6, 
cryst'illises  in  prisms.  In  addition  to  the  secondary  base,  a  quantity 
of  ethyhUbenzulaniint,  NEt(CH.,Ph)o,  is  also  obtained;  it  is  an 
oily  liquid  boiling  at  806°,  whose  platinochloride,  (CifiHi9N)..>,H2PtCl6, 
is  a  pale  yellow,  amorphous  precipitate.  The  attempt  to  separate 
ethylbenzylamine  tartrate  into  two  isomerides  both  by  addition  of 
coniine  tartrate  and  by  fractional  crystallisation,  was  without  success. 
Negative  results  were  also  obtained  in  the  case  of  paratolylhydiaziiie 
tartrate.  The  conclusion  cannot,  however,  be  drawn  from  these  facts 
that  optical  isomerides  of  these  compounds  do  not  exist,  for  the 
tartrate  method  is  not  always  successful  even  with  compounds  con- 
taining an  asymmetrical  carbon  atom.  Thus,  the  author  finds  that 
a-phenylethylatnine,  CHMe'Ph'NHo,  obtained  by  the  reduction  of 
acetopheuonoxime,  cannot  be  split  up  into  its  optical  isomerides  by 
this  method. 

Fiufdly,  it  is  shown  that  both  benzileoximes,  on  reduction,  yield 
one  and  the  same  diphenylhydroxyethylamine,  NH^'CHPh'CHPh'OH, 
previously  obtained  from  the  a-monoxime  by  Polonowska  (Abstr., 
1887,  4'j2).  H.  G.  C. 

Action  of  Amines  of  the  Benzene  Series  and  of  Phenyl- 
hydrazine  on  /3-Ketonic  Nitriles.  By  L.  Bouveault  {Compt.  rend.. 
Ill,  5/2 — 574). — Methylpropionylacetotiitrile  combines  with  ortho- 
toluidine  to  form  a  well  crystallised  compound,  which  melts  at  125°, 
and  disscdves  in  alcohol,  but  is  insoluble  in  ether  or  water.  With 
/i-naphthylamine,  the  nitrile  yields  a  compound  which  crystallises  in 
needles  melting  at  121°,  at  id  dissolves  in  benzene,  but  is  almost 
insoluble  in  ether.  Mesidine  yields  a  similar  product  melting  at 
114 — 115°.  Methylaniline  does  not  combine  with  methylpropioiiyl- 
acetonitrile,  but,  on  the  other  hand,  the  higher  homologue  of  the 
latter  combines  readily  with  ortliotoluidine,  forming  a  liquid  boiling 
at  266°,  but  anah)gous  to  the  products  already  described.  From 
these  results,  the  author  concludes  that  the  aniline  derivative  has  the 
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constitution  PhNiCEt'CHMe'CN,  and  he  calls  it  phenylimidoiuethyl- 
propionylacefonifrile.  The  reaction  is  general,  and  the  nitriles 
R-CO-CR'R"'CN  yield  derivatives  of  the  formula  R"':N':CR-CR'R"-CN. 

The  action  of  phenylhjdtazine  depends  on  the  constitution  of 
tbe  nitrile;  if  the  latter  belongs  to  the  type  R'CO-CR'R"-CN',  a 
hydrazone  is  formed,  NKPh-N:CR-CR'R"-CN,  but  if  it  belongs  to  the 
type  R-(yO*CHR'*CN,  a  derivative  of  pyrazole  is  obtained.  Possibly 
in  the  second  case  there  is  intermediate  formation  of  a  hydrazone. 
Methyl  propionylacetonitrile  yields  phenylethi/lnwthylamidopijrazole 
[1:3:4:  5],  which  crystallises  in  large,  colourless,  hexagonal  prisms 
melting  at  81°,  and  boiling  at  330°  without  decomposition.  It  is  very 
soluble  in  most  of  the  neutral  solvents,  but  not  readily  in  benzene  or 
petroleum.  It  is  a  stronger  base  than  the  preceding  compounds,  and 
its  acetate  is  only  partially  decomposed  by  water.  When  heated 
with  hydrochloric  acid  in  sealed  tubes  at  120°,  the  base  undergoes 
no  change.  With  sodium  nitrite  and  hydrochloric  acid,  it  yields  a 
yellow  diazo-derivative,  which,  when  boiled  with  alcohol,  yields  the 
phenylethylmethylpyrazole  previously  obtained  by  Claisen  and 
Meyerowitz.  If  water  is  used  instead  of  alcohol,  the  corresponding 
hydroxy  pyrazole  is  obtained,  melting  at  lOl-".  The  diazo-derivative 
forms  crystallisable  colouring  matters  with  phenols  and  amines. 

C.  H.  B. 

Carbonylorthamidophenol  and  Thiocarborthamidophenol. 
By  S.  Chelmicki  (/.  pr.  Chem.  [2],  42,  440 — 445;  compare  Abstr., 
1887,  477). — When  carbonylorthamidophenol  is  heated  with  aniline  in 
a  sealed  tube  at  200 — 210°,  and  the  product  treated  with  sulphuric 
acid,  decolorised  by  animal  charcoal,  and  crystallised  from  alcohol, 
white,  brittle  needles  of  the  formula  C13H10N2O  are  obtained.  This 
new  substance  mels,  with  decomposition,  at  230°,  and  dissolves  in 
most  solvents  except  water;  strong  hydrochloric  acid  at  160°  decom- 
poses it  into  otthamidophenol  hydrochloride,  aniline  hydrochloride, 
and  carbonic  anhydride ;  chloride  of  lime  converts  it,  in  acetic  acid 
solution,  into  a  chloro-derivative,  CigUsCl^NsO,  melting  at  276".  This 
substance  is  isomei-ic  with  Kalckhoff's  anilidocarbamidophenol  (Abstr., 

1883,  1110),  and  must  therefore  be  C6H,<^Q>C:NPh. 

Nifrocarhonylorthamidophenol,  [NH  :  0  :  NO2  =  1  :  2  :  4],  crystal- 
lises in  long,  yellow  needles  melting  at  240 — 241°  (uncon\  ;  Bender's 
nitrau hydro- orthamidophenyl  carbonate  melts  at '256°,  Abstr.,  1887, 
38).  When  this  compound  is  treated  with  potash,  it  is  converted 
into  nitrocatechol,  [OH  :  OH  :  NO2  =  1:2:4],  melting  at  170" 
(168°,  according  to  Weselsky  and  Benedikt,  Abstr.,  1878,  575). 

Orthohydroxyphtnylidlylthiocarhamide,  OH-C6H4*NH'CS*NH*C3H5, 
is  obtained  by  mixing  allyl  isothiocyanate  (1  mol.)  with  orthamido- 
phenol  suspended  in  alcohol,  and  leaving  the  mixture  at  rest  for  sorce 
.time.  It  forms  white  crystals  which  melt  at  l:t9°,  and  are  more  or 
less  soluble  in  all  the. usual  solvents.  When  it  is  heated  with  hydro- 
chloric acid  at  130°,  it  is  converted  into  thiocarborthamidophenol. 

Thiocarborthamidophenol  evolves  hydrogen  sulphide  when  heated 
above  its  melting  point;  with  ammonia  at  200°,  it  is  decomposed  into 
carbamidophenol,  carbonic  anhydride,  and  ammonium  sulphide.    When 
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an  alcoliolic  solution  of  iod'in'e  is  added  to  thiocarborihamidophenol 
dissolved  in   sodium   hydroxide'  as  rong-  as  the  iodine  is  decolorised, 

crystals  of  the  bisulphide  S2(C<q>C6H4)2  (Abstr.,  1887,  477)  are 

formed  ;  this  substance  melts  at  110°,  and  dissolves  in  most  solvents. 

A.  G.  B. 

Derivatives  of  Carbonylorthamidophenol  and  of  Thiocarb- 
orthamidophenol.  By  P.  Skidel  (/.  pr.  GJwm.  [2],  42,  445— 457). 
--  Kalcklioff's  anilidocarbamidophenol  is  more  easily  obtained  tlian 
Chelmicki's    compound    (preceding  abstract)  ;    this  is    evidence  that 

carbonylorthamidophenol  is  C6H4<^ .^^CO,  for  the   doubly-linked 

oxygen    atom    might    be    expected    to  be  more   difficult  to   displace 

NFt 
than  the  group  — SH.      The  ethyl  compound,  C6H4<^^    ^^CO,  can- 
not be   made  to  react  with  aniline.     The  crystals  of  carbonylorth- 
amidophenol  soon   lose  their  lustre  in  air,  being  changed  to    small 
needles  ;  the  authoi'  sugg  \sts  that  the  unstable  crystals  are 

and  the  stable  crystals,  C6H4<^_^>CO.     The  crystals  of  thiocarb- 

orthamidophenol  do  not  change,  and  this  is  in  accord  with  the  general 

N 
belief  that  the  stable  form  of  this  compound  is  C6H4<pj^C'SH,  a 

formula  supported  by  the  fact  that  by  treatment  of  orthamidophenol 
with  thiocarbonyl  chloride,  the  same  thiocarborthamidophenol  is 
obtained  as  that  obtained  by  the  action  of  carbon  bisulphide  on 
carbonylorthamidophenol. 

By  the  action  of  ethylorfchamidophenol  (m.  p.  107*5°,  not  167*5°  as 
given  by  Forster,  Abstr.,  1880,  464)  on  thiocarbonyl  chloride,  a  tliio- 
carhonijlethyhunidophenol  is  obtained  which  melts  at  112°,  and  boils 
undecomposed  above  800°  ;  it  is  different  from  Chelmi(rki's  ethyl 
derivative  (Abstr.,  1887,  477).  This  compound  is  decomposed  by 
strong  hydrochloric  acid  at  170°  into  ethylorthamidophenolcarbouic 
anhydride  and  hydrogen  sulphide,  showing  that  its  constitution  is 

C6H4<^ Q>>CS.     By  heating  this  derivative  with  aniline  and  lead 

oxide,  an  anilide  is,  with  some  difficulty,  obtained  free  from  sulphur 
r.nd  homologous  with  Chelmicki's  anilide  (previous  abstract)  ;  the 
difficulty  with  which  it  is  obtained  confirms  the  double  linking  of  the 
sulphur  to  the  carbon  and,  therefore,  the  above  formula. 

To  obtain  methylorthamidophenol,  orthamidophenetoil  was  methyl- 
ated with  methyl  iodide  in  the  cold,  by  which  means  the  hydriodidcs 
of  methy 'orthamidophenetoil,  dimethylorthamidophenetoil,  and  orbh- 
amidophonetoi'l,  and  (imidophenetuUtrimefhylamTnonium  iodide  were 
obtained.  The  last-mentioned  crystallises  in  nacreous,  Anole I;- tinted 
leaflets,  freely  soluble  in  hot  water.  The  mixture  of  the  throe 
methylorthamidophenetoiils  was  heated  with  strong  hydrochloric  acid 
at  170*^',  and  the   mixed  methylofthamidophenols   thus  obtained  were 
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treated  with  thiocarbonyl  chloride.     This  treatment  yields   thiocarh- 

onijlmethylorthanndophenol  in  colourless  needles  which  melt  at  128°, 

and  boil  undecomposed  above  300°  ;  strong  hydrochloric  acid  at  170" 

decomposes  it  into  methylortharnidophenol,  carbonic  anhydride,  and 

hydrogen  sulphide,  so  that  its  constitution  is  similar  to  that  of  thio- 

carbonylethylorthamidophenol  (see  above). 

Methylortharnidophenol    crystallises    in    colourless    leaflets   which 

soon  oxidise  and  become  brown  in  air ;  it  melts  with  decomposition 

at  80°. 

N 
Carhorthamidophenol   chloride,    CeHi-cC^Q^CCl,    is    obtained    when 

thiocarborthamido phenol  and  phosphoric  chloride  are  mixed  together 
and  the  product  distilled  ;  thiophosphoryl  chloride  passes  over  below 
130°,  and  the  portion  that  distils  between  130°  and  205°  separates 
after  a  time  into  crystals  and  an  oil ;  the  crystals  were  not  investi- 
gated. The  oil  is  carborthamidophenol  chloride  ;  it  boils  at  201 — 202', 
solidifies  in  a  freezing  mixture,  and  molts  at  7°;  it  is  a  feeble  base 
forming  a  well- crystallised  nitrate  and  hydrochloride;  it  is  decotn- 
posed  by  water  into  carborthamidophenol  and  hydrochloric  acid. 
With  phenol,  it  yields  tw^o  compounds,  one   of  which  is  a  carborth- 

amidopJienol    phenyl    elhei\    C6H4<[^^C'OPh,    melting    at    56°    and 

boiling  at  310°,  whilst  the  other  melts  at  190°  and  boils  at  a  much 
higher  temperature.  With  aniline,  carborthamidophenol  chloride 
yields  Kalckhoft's  anilide.  Carborthamidophenol  chloride  is  alho 
pioduced  when  methyl  and  ethjl  thiocarb<mylorthamidophenols  are 
heated  with  phosphoric  chloride.  A.  G.   B. 

Preparation  of  Anhydrous  Diazo-salts.  By  E.  Kxokvknagkl 
(i'er.,  23,  2994 — 29li8). — Up  to  the  present  time  vei-y  few  diazo-salts 
have  been  obtained  in  the  anhydrous  condition,  the  most  impoitant 
exceptions  being  diazobenzene  sulphate  and  nitrate.  The  author 
finds  that  all  the  salts  may  be  readily  prepared  in  the  anhN^drous  con- 
dition by  treating  the  amido-compound  in  acid  alcoholic  solution  with 
amyl  nitiite.  To  prepare  diazobenzene  sulphate  by  this  method, 
15  grams  of  aniline  is  dissolved  in  9 — 10  parts  of  absolute,  or  at  least 
95  per  cmt.  alcohol,  and  20  grams  of  concentrated  sulphuric  acid 
carefulh  added;  aniline  sulphate  separates  at  first,  but  redissolves  on 
adding  the  remainder  of  the  acid.  When  cold,  20  grams  of  amyl 
nitrite  are  added,  and  the  mixture  well  cooled,  ice  being  pre- 
ferably employed  in  the  preparation  of  large  quantities.  After 
10 — 15  minutes,  diazobenzene  sulphate  usually  separates  in  beautiful 
needles,  the  whole  mass  solidifying  to  a  crystalline  magma,  which,  on 
filtering  and  washing  with  alcohol  and  ether,  yields  the  compound  in 
an  almost  pure  condition.  If  the  sulphate  dt^es  not  separate  after 
10 — 15  minutes,  the  addition  of  a  few  drops  of  ether  causes  an 
immediate  crystallisation,  and  a  further  quantity''  of  the  salt  may  be 
obtained  by  adding  ether  to  the  mother  liquor.  The  diazobenzene 
sulphate  thus  obtained  has  all  the  properties  assigned  to  it  by  Griess, 
and  is  more  readily  ])repared  in  this  manner  than  by  his  method. 

Diazobenzene  nitrate  is  most  readily  prepared   by  adding  rather 
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more  than  tlie  theoretical  quantity  of  amyl  nitrite  to  a  cold  saturated 
alcoholic  solution  of  aniline  nitrate  containing  a  little  fi'ee  nitric  acid, 
cooling  well  with  ice.  On  the  addition  of  a  small  quantity  of  ether, 
diazobenzene  nitrate  separates  in  beautiful  needles,  whicli  explode, 
when  dry,  very  violently,  either  on  heating  or  by  percussion, 

Diazobenzene  chloride,  which  hns  hitherto  not  been  obtained  in  the 
solid  condition,  is  easily  prepared  in  a  similar  manner  to  the  nitrate; 
very  careful  cooling  is  necessary  on  adding  the  amyl  nitrite,  as  the 
diazotisation  of  aniline  chloride  proceeds  very  rapidly.  After  a  short 
time,  the  salt  separates  in  almost  colourless  needles,  which  are  col- 
lected, washed  with  a  little  alcohol  and  ether,  and  dried  over  sulphuric 
acid  in  a  vacuum.  The  yield  is  almost  quantitative  ;  the  determina- 
tion of  chlorine  and  nitrogen  gave  numbers  agreeing  closely  with  the 
formula  CeHs'N.iCl.  Diazobenzene  chloride  decomposes  on  heating 
with  a  slight  explosion,  but  only  gives  a  slight  detonation  by 
percussion.  It  is  soluble  in  alcohol,  but  insoluble  in  ether,  benzene, 
and  light  petroleum ;  water  dissolves  it  with  great  aviditv,  and  it 
deliquesces  in  moist  air,  undergoing  considerable  decomposition,  but 
is  fairly  stable  in  dry  air,  especially  in  the  dark. 

The  following  diazo-compounds  have  also  been  obtained  in  the 
anhydrous  condition  by  this  method  : — The  diazo-sulphates  of  ortho- 
toluidine,  paratoluidine,  paraphenetidine,  paranisidine,  and  metanitr- 
aniline;  tlie  diazo-nitrates  of  ortho-  and  ])ara-toluidine ;  the  diazo- 
chloridea  of  paratoluidine,  paraphenetidine,  and  paranisidine. 

H.  G.  C. 

Action  of  Alkalis  on  Acid  Salts  of  Diazobenzene  :  Ethyl 
Diazobenzoate.  By  T.  Cuetius  {Ber.,  23,  3U3:^— 30.:56).— By 
heating  diazobenzene  sulphate  with  the  calculated  quantity  of  barium 
hydioxide  and  extracting  with  ether,  a  very  volatile,  feebly  basic 
compound  is  obtained  which  is  volatile  with  steam,  melts  at  — 3^, 
and  has  an  odour  resembling  that  of  rose  water;  although  no  evolu- 
tion of  nitrogen  could  be  detected,  analysis  shows  that  only  2  atoms 
of  nitrogen  are  combined  with  3  benzene  nuclei.  A  corresponding 
compound  may  be  prepared  in  the  same  manner  from  ethyl  meta- 
diazobenzoate  sulphate.  No  hydrazine  could  be  detected  in  the 
mother  liquors,  and  ouly  in  one  experiment,  with  aluminium  and 
alkalis,  was  any  formed  by  the  reduction  of  the  compound  in  either 
acid  or  alkaline  solutions.  Attempts  to  prepare  diazobenzene,  by 
the  action  of  silver  nitrite  on  dry  aniline  hydrochloride  dissolved  in 
some  indifferent  medium,  were  unsuccessful,  diazoamidobenzene 
being  the  sole  product,  and,  in  a  similar  manner,  ethyl  metamido- 
benzoate  yields  ethyl  diazoamidobenzoate.  Diazoamidobenzene  may 
be  prepared  by  mixing  very  dilute,  cold,  aqueous  solutions  of  aniline 
hydrochloride  and  sodium  nitrite ;  after  washing  with  cold  water,  the 
product  is  quite  pure.  The  potassium  and  silver  salts  of  diazo- 
benzene, prepared  according  to  the  met'iod  described  by  Griess,  were 
found  on  analysis  to  contain  only  two-thirds  the  theoretical  quantity 
of  nitrogen,  the  proportion  being  6  atoms  of  carbon  to  1  of  nitrogen. 
The  quantity  of  metal  present  agreed  closely  with  the  theory.  The 
author  is  unable  to  assign  any  formula  to  these  compounds. 

J.  B.  T. 
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Hydrogen    Nitride    rAzoimide).      Bj   T.   Ccrtius    (Ber.,   23, 

8023 — 3033). — Hydroyen  nitride,  H^-NH,    is    formed,    under   certain 

conditions,  by  the  action  of  sodium  nitrite  on  hydrazine  hydro- 
chloride ;  the  reaction  is  strictly  analogous  to  the  formation  of 
nitrogen  from  ammonium  chloride  and  sodium  nitrite.  To  obtain  it 
in  this  manner  is,  however,  a  matter  of  considerable  difficulty,  and  it 
is  best  prepared  from  Miipurylhijdrazine  in  the  manner  described 
below. 

Benzoylhydrazlne,  NHo'NHBz,  is  formed  on  mixing  molecular  pro- 
portions of  ethyl  benzoylglycoUate  and  hydrazine  hydrate  ;  it  crystal- 
lises from  alcohol  in  large,  lustrous  plates,  melts  at  112'',  reduces 
alkaline  copper  solution  in  the  cold,  and  dissolves  in  cold  water,  but 
is  only  sparingly  soluble  in  ether.  It  is  not  changed  on  boiling  with 
water,  but  is  hjdrolysed  by  the  action  of  dilute  alknlis.  The  same 
compound  is  also  obtained  by  the  action  of  hydrazine  hydrate  on 
ethyl  benzoate. 

Benzoijlbenzalhydrazine,  NHBz'NICHPh,  is  prepared  by  addiiig 
benzaldthyde  to  benzoylhydrazine  in  molecular  proportion,  and  is 
deposited  from  alcohol  in  long,  colourless  ciystals  which  melt  at  203°, 
5ire  very  sparingly  soluble  in  ether,  and  insoluble  in  water. 

Symmetrical  dibenzoylJ/ydrazine,  NHBz'NHBz,  is  obtained  by 
boiling  benzoylhydrazine  ;  it  crystallises  from  alcohol  in  silky  needles 
melting  at  233°,  and  is  hydrolysed  by  treatment  with  acids  or 
alkalis. 

On  heating  a  cold  aqueous  solution  of  benzoylhydrazine  with  an 
equal  molecular  ]>roportion  of   sodium  nitrite,  and  acidifying  with 

acetic  acid,  henzoylazimide  (hcuzoic  wzVWcie),  M  ^NBz,  sepai-ates  as  an 

oily  liquid  which  solidifies  after  some  time.  It  crystallises  in  colour- 
less prisms  which  melt  at  29 — 30°,  explodes  on  heating,  and  is  volatile 
with  steam.  By  treatment  with  alkalis,  it  is  hydrolysed,  but  under- 
goes no  change  on  boiling  with  acids  ;  it  reduces  ammoniacal  silver 
solution,  but  has  no  action  on  alkaline  copper  solution ;  it  has  a 
powerful  odour  resembling  that  of  benzoic  chloride,  and  rapidly 
attacks  the  skin. 

JJ.ydrazinacetic  acid  (amidoglycocine),  NHo'NH-CHa'COOH,  is  pi-e- 
pared  by  acting  with  ethyl  benzoylglycollate  (1  mol.)  on  hydrazine 
hydrate  (2  niols.)  ;  the  benzoylhydrazine  which  first  separates  is 
removed,  and  after  some  time  the  acetic  acid  derivative  is  deposited 
from  the  mother  liquor  ;  it  is  purified  by  repeated  recrystallisation  from 
alcohol,  and  forms  large,  lustrous  platrs,  which  melt  at  93,  and  are  in- 
soluble in  ether.  It  has  a  sweet  taste,  gives  with  alkaline  copper  solution 
a  deep  violet  colour,  and,  on  w^arming,  a  precipitate  of  cuprous  oxide. 
A  red  colour  is  produced  with  neutral  ferric  chloride  solution,  and 
ammoniacal  solution  of  silver  is  reduc;ed  in  the  cold.  The  compound 
is  hydrolysed  by  warming  with  acids  or  alkalis.  Benzalhydrazine- 
acelic  acid,  CHPhiN-NH-CHo'COOH,  is  formed  by  the  action  of 
benzaldehyde  on  the  previous  compound,  and  crystallises  from  alcohol 
in  silky,  lustrous  needles  melting  at  156'/)".    Hippurylbt'iual/rydrazine, 
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NHBz-CHa-CO-XH-NHo,  is  prepared  by  adding  the  calculated  quantity 
of  hydrazine  hydrate  to  an  alcoholic  solution  of  ethyl  hippurate;  it 
crystallises  from  alcohol  in  colourless,  lustrous  needles  which  melt  nt 
162-.5,  and  are  sparingly  soluble  in  ether;  the  yield  is  90  per  cent. 
The  compound  reduces  ammoniacal  silver  solution  in  the  cold ;  with 
iilkUine  copper  solution,  a  green  colour  is  produced,  and  after  some 
time  reduction  occurs.     Hippurylhenzalhydrazine, 

N  HBz-CH2-C0-NH-N:CHPh, 

is  formed  by  the  action  of  benzaldehyde  on  the  previous  compound, 
and  crystallises  from  alcohol  in  lustrous  plates  which  melt  at  182°. 
By  the  action  of  acetic  acid  and  sodium  nitrite  at  0°  on  an  aqueous 
solution  of  hippurylhydrazine,  a  compound  is  obtained  crystallising 
from  alcohol  in  colourless  needles  which  melt  at  98°  ;  it  is  probably 
either  nitrosohippiiri/Uiydi-azine,  NHBz*CH2*C0*N(N0)'NHo,  or  nltroso- 
hiidrazlne  klppuric' acid,  NO-NH-NiCPh-ISrH-CH./COOH  ;  by  treat- 
ment  with  acids  or  alkalis,  azoimide  and  hippuric  acid  are  formed  ;  on 
boiling  with  water,  an  indifferent  gas  is  produced,  together  with  a 
very  insoluble  substance  that  has  not  yet  been  investigated.  The 
nitroso-compound  readily  dissolves  in  alkalis  or  ammonia,  and  the 
solution  exhibits  u  beautiful  blue  fluorescence.  On  adding  silver 
nitrate  to  the  ammoniacal  solution,  a  white,  explosive,  silver  salt  is 
precipitated. 

Azoimide  may  be  obtained  from  benzoyl  hydrazine  or  hydrazine- 
acetic  acid,  but  is  best  pr-epared  from  the  hippuryl  compound  by 
dissolving  it  in  dilute  soda,  and  decomposing  the  boiling  solution 
with  dilute  sulphuric  acid  ;  the  azoimide  distds  over  with  the  steam, 
and  is  passed  into  neutral  silver  nitrate  solution,  the  precipitated  silver 
salt  is  collected,  washed  with  water,  dried  at  60 — 70°,  and  treated  with 
ddute  sulphuric  acid.  By  repeating  this  process,  a  solution  is  obtained 
containing  27  per  cent,  of  azoimide;  on  bringing  the  solution  into 
contact  with  ammonia,  thick,  white  vapours  of  the  ammonium  salt 
are  formed.  Azoimide  itself  is  a  gas,  having  a  particularly  nauseous 
odour,  and  resembling  hydrogen  chloride  in  its  general  properties. 
It  is  very  soluble  in  water,  and  on  distillation  a  concentrated  solution 
passes  over  ;  the  distillate  gradually  becomes  weaker  until  equilibrium 
is  established,  a  solution  of  definite  strength  being  obtained  which 
boils  constantly.  A  piece  of  blue  litmus  p;iper  held  over  the  solution 
turns  red.  Iron,  zinc,  copper,  aluminium,  and  magnesium  readily 
dissolve  in  a  7  per  cent,  solution  of  the  gas,  hydrogen  being  evolved, 
(jold  and  silver  also  appear  to  be  attacked.  Azoinide  is  liberated  by 
the  action  of  dilute  sulphuric  acid  on  any  of  the  salts;  with  concen- 
trated sulphuric  acid,  the  azoimide  is  itself  decomposed.  Barium 
nitride,  NgBa,  is  obtained  in  lustrous,  hard  crystals  which  are  readily 
soluble  in  water,  and  explode  with  a  green  flash  on  heating.  Silver 
nitride,  N-^Ag,  crystallises  in  prisms  which  melt  at  about  250°  witLi  a 
violent  explosion.  J.  B.  T. 

Action  of  Acid  Chlorides  on  Acid  Amides.  By  A.  Pictet 
(Ber.,  23,  3011—8016). — Benzanilide  and  acetic  chloride  are  formed 
pn  heating  benzoic  chloride  and  acetanilide  at  140°;  the  same  result  is 
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obtained  if  the  compounds  are  dissolved  in  toluene.  This  reaction  is 
found  to  be  a  general  one,  both  for  the  aromatic  and  fatty  amides  and 
chlorides  ;  and  the  author  explains  it  by  assuming  that  an  additive 
compound  is  first  formed  which  then  decomposes,  the  radicles  c«)ntaining 
the  least  number  of  carbon  atoms  combining  with  the  chlorine,  whilst 
the  higher  carbon  derivatives  unite  with  the  amide  complex.  The 
production  of  benzanilide,  for  example,  would  be  preceded  by  the 
formation  of  the  hypothetical  compound  acetobenzanilide  hydro- 
chloride, NHPhBzAcCl.  These  observations  coutirm  those  of  Paal 
and  Often  (compare  Abstr.,  1890,  1415).  J.  B.  T. 


Action  of  Sodium  on  Acid  Amides.  By  T.  Curtics  (Ber.,  23. 
m^7— SOU). —Sodium  benzamide,  COPh-NHNa  or  ONa-CPhiNH,  is 
prepared  by  boiling  a  benzene  solution  of  benzamide  with  rather  less 
than  the  calculated  quantity  of  sodium.  The  operation  t^kes  about  8(' 
hours,  the  precipitated  salt  is  separated,  treated  repeatedly  v/ith  ether  in 
an  extraction  apparatus,  and  dried  over  sulphuric  acid  and  quicklime. 
It  is  a  white,  crystalline  powder,  insoluble  in  ether,  chloroform,  or 
benzene  ;  it  is  very  readily  decomposed  by  water,  or  by  dissolving  in 
alcohol,  but  is  not  hygroscopic,  and  on  distillation,  yields  benzene,  sodsi, 
ammonia,  and  a  little  benzonitrile. 

Sodium  dibenzamide,  NBz^Na,  is  obtained  by  dissolving  dibenz- 
amide  in  xylene,  and  boiling  the  solution  for  3l»  hours  with  a  slight 
excess  of  sodium  ;  no  evolution  of  ammonia  occurs  ;  the  product  crys- 
tallises Irom  ether  in  small,  white,  lustious  plates  which  melt  at  l.'^O 
and  resolidify  on  heating  to  230°,  and  then  do  not  melt  at  800".  The 
solid  is  readily  soluble  in  water.  On  distillation,  sorlium  dibenz- 
amide yields  only  traces  of  benzene ;  it  is  much  more  stable  than  the 
benzamide  salt,  and  a  recently  prepared  aqueous  soluticm  gives  pre- 
cipitates with  the  salts  of  many  of  the  heavy  metals. 

By  the  action  of  sodium  on  acetamide,  considerable  quantities  of 
ammonia  are  evolved,  and  a  viscid  liquid  separates,  which  after  some 
time  becomes  crystalline;  it  contains  nitrogen,  and  is  possibly  sodium 
diaceta'mide,  NAc^Na. 

By  the  action  of  iodine  on  finely  divided  sodium  benzamide,  or 
sodium  dibenzamide  suspended  in  ether,  additive  compounds  are 
formed  which  readily  crystallise,  but  do  not  show  a  constant  composi- 
tion. Benzamide  and  iodine  give  the  compound  NHaBzI-NH.Bzl  (?), 
crystallising  in  long,  slender,  olive-green  prisms,  which  exhibit  pleo- 
chroism  and  melt  at  110 — 112°  without  decomposition.  The  com- 
pound is  stable  in  air,  and  insoluble  m  water,  but  readily  dissolves 
in  glacial  acetic  acid ;  en  shaking  with  mercury,  benzamide  and 
mercuric  iodide  are  formed,  whi'st  by  distillation,  or  on  boiling  with 
water  or  alcohol,  it  is  decomposed  into  iodine  and  benzannde. 
Iodine  and  dibenzamide  give  a  compound,  NH4BZ2L,  which  crystal- 
lises in  large,  green  prisms  melting  at  118 — -120°  ;  it  is  readily  soluble 
in  chloroform,  and  resembles  the  preceding  substance  in  properties. 

Tribe nzamide,  NBZ3,  is  formed  together  with  dibenzamide  by  treating 
benzamide  with  excess  of  benzoic  chloride ;  it  is  very  sparingly 
soluble  in  alcohol,  and  is  deposited  in  silky,  lustrous   needles  which 
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melt  at  202°,  sublime  without  decomposition,  and  yield  benzoic  ai^id 
and  ammonia  when  boiled  with  soda.  J.  B.  T. 

a-Toluamide  and  its  Derivatives.  By  A.  Purgotti  {Gazzetta, 
20,  172 — 178).— When  benzoiiitrile  is  treated  with  concentrated 
sulphuric  acid  (sp.  gr.  =  1*82),  an  energetic  reaction  takes  place,  and 
a-tolunrtiide  (phenylacetamide)  is  formed.  An  almost  theoretical 
yield  is  obtained  if  the  proportion  of  the  acid  used  contains  the 
quantity  of  water  theoretically  necessary  for  the  transformation. 

Chloralpheiiylacefam.ide,  prepared  by  heating  a  mixture  of  anhydrous 
chloral  and  phecylacetamide  in  molecular  proportion  for  half  an  hour, 
crystallises  from  alcohol  in  minute,  nacreous  scales  which  melt  at 
145°,  and  dissolve  in  alcohol  and  in  boiling  ether  and  benzene. 

.Phenylaceh/Ihydrazine,  CH,Ph-CO-NH-NHPh.  —  Phenylacetamido 
reacts  with  phenylhvdrazine  like  foi'niamide,  acetamide,  &c.,  accord- 
ing to  Justus'  equation  R-CONH,  +  NHo-NHPh  =  R-CONH-NHPh 
-f  NH;v  A  mixture  of  the  amide  and  phenylliydrazine  in  moleculaj* 
proportion  is  heated  at  120 — 180";  the  product  crystallises  from 
ulcoliol  in  colourless  scales  w^hich  melt  at  175 — 176°,  and  are  mode- 
rately soluble  in  warm  alcohol. 

When  phenylacetamide  is  heated  with  aniline  in  molecular  propor- 
tion, at  about  150",  ammonia  is  evolved,  and  the  product,  after  repeated 
precipitation  with  water  and  recrystallisation  from  alcohol,  yields 
nacreous  scales  which  melt  at  116 — 117°,  and  are  readily  soluble  in 
alcohol.  This  compound  seems  to  be  identical  with  Holmann's 
a-toluylanilide. 

Fhenylacetylparatohndide  is  obtained  by  healing  the  amide  with  paia- 
toluidine  at  160 — 180°  until  the  evolution  of  ammonia  ceases.  It 
crystallises  in  small,  transparent  tables  which  melt  at  135 — 136°,  and 
dissolve  readily  in  alcohol  and  ether.  S.  B.  A.  A. 

Conversion  of  Nitriles  into  Imido-ethers.  By  A.  Pinner 
(Ber.,  23,  2917— 2919).— It  has  been  shown  that  imido-ethers  are 
formed  by  the  action  of  hydiogtn  chloride  on  a  mixtui'e  of  an  alcohol 
and  a  nitrile.  Further  expeiimeuts  have  shown,  however,  that  certain 
aromatic  nitriles,  in  which  a  carbon  atom,  in  the  ortho-position 
relative  to  the  CN  group,  is  linked  to  another  carbon  atom,  are  in- 
capable of  forming  imido-ethers.  It  is  also  found  that  orthodicyanides 
only  form  monimido-ethers.  The  first  of  these  conclusions  is  formed 
from  a  study  of  orthocyanotoluene,  paracyanotoluene,  pai-acyano- 
xylene,  a-cyanonaphthalene,  and  metacyano-xylene  [Me  :  Me  :  CN  = 
1:3:  4],  whilst  the  second  is  deduced  from  the  investigation  of 
metadicyanotoluene  [Me  :  CH  :  CN=  1  :  3  :  4].  J."  B.  T. 

Diphenyloxycyanidine.  By  A.  Pinner  (Ber.,  23,  2919—2922 ; 
compare  Abstr.,  1890,  496). — Ethyl  henzamidylcarhamate, 

NHiCPh-NH-COOEt, 

is  prepared  by  the  action  of  aqueous  soda  and  ethyl  chlorocarbonate 
on  benzaraidine  hydrochloride;  it  crystallises  from  alcohol  in  thick, 
white  prisms  which  melt  at  57 — 58°,  and  are  almost  insoluble  in  water. 
On  heating  the  compound  to  about  150°,  decomposition  takes  place, 
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alcohol  and  ethyl  carbamate  are  eliminated,  and  diphenyloxycyanidine 
(m.  p.  28y°)  is  formed,  liy  thc3  action  of  alcoholic  ammonia  on  the 
latter  substance,  it  is  converted  into  benzamidineand  ethyl  carbamate, 
whilst  with  aqueous  ammonia,  benzamide  and  urethane  are  formed. 

Dihenzamidtjlcarlamide,  CO(NH*CPh!NH)o,  is  obtained  by  the 
action  of  carbonyl  chloride  on  benzamidine;  diphenyloxycyanidine  is 
also  produced  during  the  reaction,  and  the  two  compounds  cannot  be 
completely  separated  ;  it  crystallises  from  alcohol  in  prisms  which  ai 
soluble  in  soda,  and  melt  at  229°  with  evolution  of  ammonia.  The* 
compound  is  completely  converted  into  diphenylcyanidine  on  heating 
above  its  melting  point.  Experiments  with  propionamidine  were  un- 
successful. By  the  action  of  ciirbonyl  chloride  on  capronamidine 
dicapronamidinebiiiret,  NH(C0*NH*CsH,i!NH)2,  is  obtained,  crys- 
tallising from  alcohol  in  stellate  groups  of  slender,  white  needles 
melting  at  236°.  J.  B.  T. 

Amidines.  By  A.  Pinner  (Ber.,  23,  2923—2927  ;  compare  Abstr., 
1889, 1004).— ^i/ifinT/Z^i/p/iem/Zitrf^iV/,  NHPh-CO-N:CMe-NH-CO-NHPh, 
is  formed  by  the  action  of  phenyl  cyanate  on  acetamidine ;  it  crystal- 
lises from  acetone  in  small,  slender  needles,  melts  at  169°,  and 
yields  acetylphenylcarbamide  on  boiling  with  6 — 8  parts  of  50  per 
cent,  acetic  acid  solution. 

Proprmjldiphrnylureid,  NHPh-CO-NICEt-NH-CO-NHPh,  is  prepared 
from  propionamidine  in  a  similar  manner  to  the  ethenyl  derivatives, 
and  crystallises  from  acetone  in  slender,  white  needles  melting  at 
169 — 170°.  On  distillation,  it  yields  diphenylcarbamide,  whilst  on 
boiling  wi:h  dilute  acetic  acid,  propionylphenylcarbamide  is  formed. 

Action  of  Aldehydes  on  Benzamidine. — Further  investigation 
renders  it  probable  that  the  compound  obtained  by  the  action 
of  benzaldehyde  on  benzamidine  {loc.  cit.)  is  diphenyl  dicyanide, 
Ci4HioN'o,  and  not  benzylidenebenzamidine,  CuHi.No,  as  stated. 
Lophirie  is  also  formed  m  a  very  small  quantity  during  the  reaction. 
A  yellow,  amorphous  product  of  the  formula  Ci3H,8N.,02  is  obtained  by 
the  action  of  acetaldehyde  on  benzamidine  ;  it  melts  below  100°,  is 
soluble  in  alcohol,  ether,  and  chloroform,  but  insoluble  in  water  or 
light  petroleum.  It  yields  an  amorphous  platinochloride,  which  melts 
at  about  108°.  On  heating  the  base  at  130'',  and  treating  the  product 
with  hydrochloric  acid  and  platinum  chloride  solution,  an  amorphous 
platin< 'chloride  is  formed  which  melts  at  183°  with  decomposition,  and 
is  probably  a  purer  preparation  of  the  above  lower  melting  compound. 

J.  B.  T. 

Action  of  Benzamidine  on  the  Ethereal  Salts  of  Aromatic 
Orthohydroxy-acids.  By  A.  Pinneu  {Ber.,  23,  2934— 2941).— By 
the  action  of  sodium  hydroxide  (2  mols.)  on  ethyl  salicylate  and 
benzamidine  hydrochloride,  crystals  are  obtained  from  which  benz- 
amidine  salicylate  may  be  separated  by  tre;itment  with  acetone;  it  is 
deposited  in  large  prisms  which  melt  at  2U2°,  and  are  readily  soluble 
in  water  or  alcohol.  The  residue  remaining  after  the  extraction  with 
acetone  forms  slender,  yellow  needles  melting  at  246'^.  It  is  insoluble 
in  organic  media  or  in  aqueous  soda,  and  gives  a  red  colour  with 
concentratetl  sulphuric  acid.     The  same  compound  may  be  prepared 
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in  larger  quantity  by  heating  an  ethereal  solution  of  benzamidine 
with  etLiyl  salicylate  at  40°  for  10 — 12  hours  ;  the  ether  is  evaporated, 
and  the  residue  boiled  out  with  water.  The  substance  has  the 
formula  C21H15N3O,  and  is  formed  by  the  elimination  of  water, 
alcohol,  and  ammonia  from  1  mol.  of  ethyl  salicylate  and  2  raols.  of 
benzamidine.  The  acetyl  compound,  C2iH,4NhO*Ac,  is  prepared  by 
treatment  with  acetic  anhydride  and  zinc  chloride,  and  crystallises 
from  alcohol  in  colourless,  lustrous  prisms  melting  at  140 — 141°. 

On  adding  hydrochloric  acid  to  the  alkaline  filtrate  obtained  after 
the  separation  of  the  benzamidine  salicylate,  henzar}iide  salicylate  is 
precipitated;  it  crystallises  from  hot  water  in  silky,  lustrous  })lates 
which  melt  at  120'  .  The  compound  had  been  previously  prepared 
(compare  Abstr.,  1889,  1004),  but  its  constitution  was  unknown. 

By  the  action  of  benzamidine  on  the  methyl  salts  of  the  hydr- 
oxytoluic  acids,  compounds  are  obtained  corresponding  in  properties 
and  constitution  to  the  above  salicylic  acid  product.  The  derivative 
of  orthohydroxytoluic  acid  [COOH  :  OH  :  Me  =  1  :  2  :  3]  melts  at 
214°;  that  of  metahydroxytoluic  acid  [1:2:  4],  at  285°;  whilst  the 
product  from  parahydroxytoluic  acid  [1:2:6]  melts  at  202°.  All 
these  compounds  are  insoluble  in  acids  and  alkalis,  and  are  exceed- 
ingly difficult  to  burn.  Paradihydroxybenzoic  acid  [COOH  :  OH  :  OH 
=  1:2:5]  also  condenses  with  benzamidine ;  the  compound  is 
d«"posited  from  benzene  in  small,  nodular  crystals,  melting  at 
26')— 266",  with  previous  softening  at  250°. 

The  formation  of  the  above  compounds  probably  takes  place  in  two 
stages  ;  in  the  case  of  salicylic  acid,  the  hypothetical  intermediate 
product  has  one  ur  other  of  t  he  formulae 

NH:CPh-NH-CXC6H,-0H):N-CPh:NH    or    C6H4<^J;^^^'^^,|^j^,^  ; 

ammonia  is  then  eliminated,  the  constitubion  of  the  final  product  being 
represented  by  the  formulae 

NHiCPh^ 
C^M_6p1i^N  and  CeH;<^^- CPl,^^  respectively. 

^CoH4— O 
On  heating  ethylphloroghicinoltricaiboxylic  acid  with  benzamidine 
for  two  hours  at  130°,  2  mols.  of  carbonic  anhydride  are  eliminated, 
and  a  compound  is  formed  to  which  the  formula 

CoH,(OH),<^-^^^>N  [OH  :  N  :  C  =  1  :  2  :  3] 

is  given.  J.  B.  T. 

Imido-ethers.  By  A.  Pinner  (/>'er.,  23,  2942— 2956).— Imido- 
KTiiEKS  FROM  Trimethylkne  Cyamde. — Trimcthyleue  cyanide  is  pre- 
pared by  mixing  trimethylene  bromide  with  25  parts  of  85  per  cent, 
alcohol,  and  adding  §  part  of  finely  divided  potassium  cyanide;  after 
boding  for  5 — 6  hours,  the  produce  is  filtered,  the  greater  part  of  the 
alcohol  removed,  the  residue  dissolved  in  water,  and  extracted  with 
ether;  atter  distilling  o:ff  the  ether,  the  crude  product  is  fraction- 
ated ;  the  yield  is  85  per  cent,  of  theory.  The  hydrochlorides  of  glntar- 
umidyl  ethyl  ether  and  (jlutaramidyl  methyl  ether  are  unstable.      Glutar- 
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amidyl  isohutnl  ether  hydrochloride,  C3H6[C(N'H)-0'CH2-GHMe,.HCl]2, 
is  readily  sol  able  in  water  or  alcohol  and  crystallises  in  plat(»R.  By 
the  action  of  watn%  ammonia  is  eliminated,  and  isobu/yl  glntarnte, 
C:,H6(COO'CH2*Ct[Me2)2,  is  formed;  it  is  a  viscid  liquid  boilinor  at 
270°.  On  heatino^  the  imitlo-ether  hydrochloride,  it  softens  at  110°, 
and  at  hio;hf'r  temperaturss  decomposes  into  g-lntarimide,  isobntyl 
chloride,  and  isobutylaraine  hydrochloride.  By  the  action  of  aqneoiis 
ammonia,  it  is  converted  into  glutaramide,  C3H6(CO-NH.)2,  which  is 
soluble  in  water  or  alcohol,  and  melts  at  176°  with  evolution  of 
a  lunonia.  On  treatment  witli  alcoholic  ammonia,  isobn^^^yl  alcohol 
and  ammonium  chloride  are  eliminated,  and  an  additive  compound  is 
foimed  consisting  of  the  hydrochlorides  of  glntaramidine  and  glutnr- 
imidine  in  m  decular  proportion  ;  on  dissolving  it  in  water,  the  imidine 
is  formed,  but  it  could  not  be  isolated  on  account  of  its  great  solubility. 
On  evaporating  the  mother  liquor  from  the  above  additive  com- 
pound, larire  rhombic  crvstals  of  glnttcramvHtie  hydrochloride, 
C:,K6rC(NH)NH..,HCl]>  +  2H2O,  are  obtained,  which  are  readily 
soluble  in  water  or  alcohol  but  cannot  be  recrystallised  ;  the  hydrated 
salt  melts  at  79",  and  the  anhydrous  compound  at  189°.  The  platino- 
chloride  is  deposited  in  flat,  yellow  prisms  which  melt  at  214°  with 
decomposition.  Glufnrimidyl  actate,  C3Hb[C(NH)0Ac1,,  is  prepared 
by  tlie  action  of  acetic  anhydride  and  sodium  acetate  on  glutammid- 
iue  hydrochloride,  and  crystallises  in  small,  lustrous  needles  melting 
at210-2ir. 

By  the  action  of  primary  amines  on  the  hydrochlorides  of  glutar- 
inudo-ethers,  substituted  glutarimidines  are  formed,  the  hydio- 
chlorides  and  platinochlorides  of  which  are  exc^*ssively  unstable. 
Dieihylglutarimidine  platinochloride  (CftH7X3Kt2)2,UoPtCU,  is  obtaintMl 
in  yellowish-red  crystals  which  melt  at  179°.  Secondary  amines  yield 
tetra-substituted  glutarimidines;  neither  the  free  bases  nor  the  hydro- 
chlorides could  be  obtained  in  a  pure  state. 

Tr^tramethylglutafimidme  platinochlor'ide, 

is  deposited  in  dark-red,  cubical  crystals  which  darken  at  190°,  and 
melt  at  210°  with  decomposition.  The  corresponding  tetrethyl  com- 
pound crystallises  in  long,  dark  r^d  needles,  melting  at  \AiY.  The 
fetrapropyl  derivative  forms  reddish-yellow  crystals  melting  at  178°. 
Bibromotetrapropylglutarimidine  hydrohrontide, 

C.H<gj^P;:^)>N,Br.,HBr, 

is  prepared  by  the  action  of  bromine  on  the  hydrochloride,  and 
crystallises  in  long,  reddish-yellow  needles  which  melt  at  86°,  and  are 
very  sparingly  soluble  in  wuter. 

Imido-ethers  of  Hydroxypropionitktle  and  Phenylhtdroxyaceto- 
NITRILE. — The  methyl  and  efJiyl  ethers  of  hydroxypropimide  are  very 
unstable;  the  hydrochloride  of  the  propyl  ether, 

OH-CHMe-C(NH)OPi-,HCl, 

forms  long,  colourless  needles  which  melt  at  68 — 69°  with  decomposi- 
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tion.  The  corresponding  amyl  d6>rivative  is  deposited  in  slender 
needles  meltinor  at  09°.  By  the  action  of  alcoholics  ammonia,  Jn/droxii- 
propamidine  //iyJ7-oc/?7ori^e,'  OH-CHMe-C(NH)-]SH,,HCl,  is  formed, 
crystallising  from  alcohol  in  flat  needles  which  m^lt  at  171°.  The 
nitrate  softens  at  78^,  and  melts  at  84^. 

VionethyllactamuUne  hydrochloride,  OH-CHMe-C(NMe)-NHMe,HCl, 
is  prepared  by  the  action  of  methylamme  on  the  imido-amyl  ether, 
and  is  deposited  in  colourless,  rhombic  crystals,  melting  at  i^l5°. 
Attempts  to  prepare  an  asymmetrical  dimethyl  derivative  by  the 
action  of  dimethylamine  were  unsuccessful, 

tViacetijJ'phenyflactamidine,  OAc-CHPh-C(NH)-NHAc,  is  obtained 
n  treating  phenylhydroxyacetamidine  with  acetic  anhydride  and 
jdium  ace'ate,  and  melts  at  210°. 


OH-CHPh-C<^.C(OH)>*^H' 


formed  on  mixing  phenylhydroxyacetamidine,  ethyl  acetoacetate, 
and  sodium  hydroxide  in  molecular  proportion  ;  it  crystallises  from 
amyl  alcohol  in  long  needles  which  melt  at  216'^,  and  are  sparingly 
Foliible  in  water,  alcohol,  ether,  or  benzene,  but  rendily  dissolve  in 
dilute  alcoiiol,  alkalis,  and  acids.  The  hydrochln'ide  crystallises  in 
needles  melting  at  217"  with  previous  softening  at  212°.  The  picrate 
forms   slender,  yellow  needles  melting  at   175°.      The  silver  salt  is 

hite  and  sparingly  soluble. 

The    acetyl   derivative,    OAc'CHPh'C<^xr.p/QTix^CH,   is    formed 

y  the  action  of  acetic  anhydiide  ;  it  melts  at  170°,  and  yields  a  white, 
amorphous  silver  salt.  The  picrate  forms  slender,  yellow  needles  which 
melt  at  160°  with  decomposition  ;  the  hydrochloride  melts  at  188°. 

The  benzoyl  derivative,  OBz-CHPh-C<^-^."^,Qri.^CH,  is  formed  by 

the  action  of  benzoic  chloride  on  the  pyrimidine,  and  melts  at 
205 — 208°.  The  hydrochloride  crystallises  from  glacial  acetic  acid  in 
stellate   groups  of   small   needles   melting  at  240°.      Hydro.ryheiizyl- 

phenylhydroxypijrimidine,    OH'CHPh'C«^^,7;7QTTx^CH,  is  prepared 

from  the  amidine  and  ethyl  benzoylacetate ;  it  crystallises  in  fine 
needles  which  melt  at  218°,  with  previous  softening  at  212°.  Hydroxy- 
benzyldiiiiethylhydroxypyrimidine  is  formed  from  ethyl  methylaceto- 
acetate  and  melts  at  155°.  It  yields  a  white,  amorphous  silver  salt. 
The  acetate  crystallises  in  stellate  groups  of  lustrous  needles,  which 
decompose    at     100°.         Hydroxyhtnzylmethylethylhydroxypyrintidine, 

OH-CHPh-C^^'^.Qux^CEt,  from  ethyl  ethylacetoacetate,  crystal- 

hses  in  small  needles  which  melt  at  148 — 152°. 

Imido-ethers  from  Ortho-  and  Para-ethoxybenzonitrilr. — Ortho- 
ethoxyhenzo7iitriU.  OEt"C6H4*CN,  is  a  yellow,  viscid,  bitter  liquid,  which 
boils  at  258°,  is  volatile  with  steatn,  and  miscible  with  alcohol,  ether, 
or  liirht  petroleum.  The  preparation  of  tbe  pure  imido-ether  is  a 
matter  of  some  difficulty  ;  the  nitrile  is  therefore  treated  with  alcohol 
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and  hydrogen   chloride,  and   the  product",  converted   info  ortho-etliox 
h'Nzamidine  hydrochloride,  0Et-C6HrC(NH)-NH,,HCl,  bv  the  actioi 
of  alcoholic  ammonia;  it  is  deposited  in  short,  colourless,  hexagonal 
crystals  melting  at  218".     Ortho-efho.xyphenylmethylhydroy;y^)!/nmidinf\ 

OEt-C6H4-C<^.-^.Qy?>CH,  is  formed  from  the  amidine  and  ethyl 

acetoacetate,  and  melts  at  146°. 

Para-ethi)xiib'^^nz(mitrile  is  depof^ited  in  long,  yellow,  rhombic  crystals 
which  melt  at  69°,  boil  at  258°,  and  resemble  the  ortho-compound  in 
properHos  ;  tlie  preparation  was  not  quite  pure.  Para-ethoxyhenz- 
imidoethyl  ether  hydrochloride,  OEfC6H4-C(NH)-OEt,HCl,  crystallises 
in  white  needles  which  decompose  on  heating  into  ethyl  chloride  and 
y,nra-ethoxyhenzamide,  0Et-CfiH4-C0-NHo ;  t'ds  same  compound  is  also 
formed  by  the  action  of  soda  on  the  amidine  hy^lrochloride.  and  is 
deposited  in  Ion  a-  crystals  melting  at.  206^.  Fara-ethoxyhenznmidine 
hydrochloride,  OEt-CVHi-C(NH)-NHo.HCl.  is  prepared  by  the  action 
o\  alcoholic  ammonia  on  the  crude  imido-ether,  and  is  deposited 
from  alcohol  in  long,  hexagonal  crystals  melting  at  260°.  On  treating 
the  free  base  with  ethyl  acetoacetate,  para-ethoxyplienylmethylhydroxy- 

pTjrimidine,  0Et-CBH4-C<j^.^"j^^N>CH,    is    obtained,    crystallising 

from   alcohol  in  short,  white   prisms  which  melt  at  204".      The  same 

compound   is   formed   by  the   action   of   ethyl   acetomalonate   on  the 

amidine,  carbonic  anhydride  being  elimitiated.     Para-ethoxy ithcnyldi- 

N  —  CM.e 
methylhydroxypyrimidine,  OKt-C6H4*C<^^T.7r/Qj^x>CMe,  is  prepared 

from  ethyl  methylacetoacetate,  and  crystallises  from  alcohol  in  small 
prisms  melting  at  216°.    Ethyl  ethylacetoacetate  yields  the  correspond- 

ing  ethylmethyl  derivative,  OEt-C6H4-C<^^Tr.Qu\^CEt, crystallising 

from  alcohol  in  long  needles  which  melt  at  194°.     Para-efhoxyphen y! - 

NziCMe 
vuthylbeiizylhydroxypyrimidine,     OEt-C6H4'C<^T,^T7//  .-rrx^C'C?!!:,      is 

formed  from  ethyl  benzylacetoacetate,  and  crystallises  from  alcohol, 
iu  which  it  is  very  soluble,  in  lustrous  needles  melting  at  242".    Para- 

ethoxydiphenylhydroxypyrimidine,  OEt*C6H4*C<^^^'7;^<^TT\^CH,    from 

ethyl  benzoylacetate,  crystallises  from  alcohol  in  broad  needles  which 
melt  at  2/4°.  Para-ethoxybenzamldme  para-ethoxyphenylhydroxy- 
2yyrimidinecarboxylate, 

OEt-CeH4-C<^^^'^^^^^^>CH,OEt-CeH4-C(NH)N^^^ 

is  formed  by  the  action  of  ethyl  oxylate  on  the  amidine,  and  is 
deposited  from  alcohol  in  long,  white,  luvstrous  crystals  meltinnr  at 
28u°,  with  previous  softening  at  275°.  Tlio/ree  aciV  crystallises  from 
alcohol  in  short  needles  which  melt  at  248°  with  decomposition. 

J.  B.  T. 
CompoTinds  containing  the  Group  CoN.Oo.    By  A.  F.  Hollema\ 
{her.,  'z3,  29ij8 — 3001). — In  the  hope  of  obtaining   compounds  re- 
lated to  the  dinitrosacyls  (Abstr.,  1889,  50},  the  author  has  examined 
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the  action  of  benzoic  chloride  on  mercuric  fulminate.  The  results  are, 
however,  not  so  simple  as  was  expected,  two  crystalline  compounds  of 
iiuite  a  different  constitution  being  formed.  Mercuric  fulminate, 
obtained  according  to  de  Bruyn's  method  (Ber.,  19,  1370),  and 
well  washed  with  water,  alcohol,  and  ether,  was  allowed  to  remain 
(luietly  in  a  cool  place  with  an  equal  weight  of  benzoic  chloride  for 
o — 7  days  ;  after  that  time,  the  fultiiinate  had  disappeared,  and  was 
replaced  by  a  hard,  greyish-white  mass.  On  adding  water  to  the 
latter,  carbonic  anhydride  is  evolved,  and  mercuric  chloride  passes  into 
solution.  The  insoluble  matter,  after  washing  with  cold  water,  is 
extracted  with  hot  water,  which  takes  up  a  white,  crystalline  com- 
])onnd,  free  from  mercury,  but  containing  nitrogen  and  melting  at 
107°.  The  residue  is  for  the  most  part  soluble  in  acetic  acid,  and 
crystallises  out  on  cooling  in  beautiful  needles  which  melt  at  197'', 
and  have  the  composition  CisHioNg^Oa,  as  shown  by  the  lesults  of  the 
analysis  and  molecular  weight  determination  by  Raoult's  method.  On 
boiling  with  alkalis,  it  is  converted  into  benzoic  acid,  ammonia,  and 
carbonic  anhydride,  and  it  is  therefore  probably  dibenzoylcarhamide, 
but  whether  it  is  the  symmetrical  or  asymmetrical  compound  has  not 
yet  been  proved.  The  compound  melting  at  107°  is  also  being  more 
closely  investigated,  and  it  is  hoped  that  the  formation  of  these  sub- 
stances may  thiovv  some  light  on  the  constitution  of  f ulminic  acid. 

By  the  action  of  benzoic  chloride  on  potassium  fulminate,  a  com- 
pound was  obtained  which  also  melts  at  197°,  but  is  not  identical 
with  dibenzoylcarbamide.  It  appears  to  be  a  mixed  anhydride  of 
benzoic  and  fulminuric  acids.  H.   G.  C. 

Compounds  of  Phthalimide  with  Phenols.  By  O.  Ostersetzer 
(Monatsh.,  11,  421 — 428). — The  author  has  prepared  the  so  called 
'•resorcinolphthalimidesulphonic  acid"  of  Reese  (Grerman  Patent 
No.  44,2G8,  1887)  by  the  action  of  sulphuric  acid  on  a  mixture  of 
phthalimide  (1  mol.)  and  resorciiiol  (2  mols.).  The  compound  has  the 
formula  C2oHi307NS,  but  doesapi  ear  to  be  a  sulphonic  acid.  It  yields 
a  sodium  derivative,  CaoHisNOTSNa  +  7HoO,  which,  when  precipitated 
from  its  aqueous  solution  by  means  of  alcohol,  forms  dark-coloured 
crystals;  and  a  diacetyl  compound,  C.^oHhOtNS A.C2,  which  is  soluble 
in  alcohol  and  chloroform,  and  may  be  obtained  as  a  yel!owish-green, 
ciystaUine  powder,  by  cooling  a  saturated  solution  in  acetic  acid. 

G.  T.  M. 

Dihydrobenzaldehyde.  By  A.  Eichengrun  and  A.  Ei^horn 
(Ber.,  23,  2870—2887  ;  compare  Abstr.,  1887,  741).— The  compound 
formed  by  the  action  of  alkaline  carbonates  on  the  salts  of  anhydro- 
ecgonine  dibromide  proves  not  to  be  the  analogue  of  orthobromo- 
cinnamene,  as  stated,  but  is  a  mixture  of  methyl  tetrahydropyridyl- 
acetyleiie  and  dihydrobenzaldehyde;  the  small  quantity  of  bromine 
previously  found  is  due  to  the  presence  of  unaltered  anhydroeegonine 
dibromide.  Methylamine  is  also  formed  in  some  quantity  during  the 
l*eaction. 

Dihromanhydroecgonine  dibromide  hydrohromide, 

C5NH;Me-CHBr-CHBr-C00H,HBr,Br2  [Me  :  CH  =  1  :  2], 
is  prepared  by  heating  anhydroeegonine  hydrochloride  with  2  parts  of 

VOL.  LX.  / 
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bromine  on  the  water-hatli  for  3 — 4  Lours.  It  crystallises  in  well- 
developed,  red,  rhombic  prisms,  which  melt  at  1 4-5°  with  decom- 
position, and  exhibit  strong  pleochroism.  After  remainining  for  a 
few  hours,  the  compound  gives  up  bromine,  and  it  is  also  decomposed 
by  dissolving  in  alcohol,  glacial  acetic  acid,  or  ethyl  acetate.  It  is  in- 
soluble in  water,  ether,  chloroform,  and  light  petroleum. 

Anhydroecgonine  dihromide  hydrohromide, 

CaNH,Me-CH'BrCHBrCOOH,HBr, 
is  obtained  by  Ihe  decomposition  of  the  previous  compound  in  a  current 
of  steam  ;  it  is  deposited  from  alcohol,  glacial  acetic  acid,  or  water  in 
long,  raonoclinic  prisms  melting  at  187 — 188°  with  decomposition. 
From  dilute  aqueous  solution,  tetragonal  double  pyramids  are  de- 
posited, which  contain  3  mols.  HgO  and  melt  at  181 — 182°  with 
decomposition.  On  exposure  to  air,  these  crystals  become  converted 
into  the  anhydrous  modification, 

Anhydruecgonine  dibromide  hydrochloride, 

C5NH7Me-CHBr-CHBr-COOH,HCl, 
is  formed  by  the  action  of  silver  chloride  on  the  hydrohromide.  It 
crystallises  in  long,  monocliiiic  prisms  melting  at  173 — 174*^  with  de- 
composition, and  also  in  tetragonal  octahedra,  which  contain  water  of 
crystallisation  and  melt  at  1G9 — 170°.  By  the  action  of  alkalis  or 
alkaline  carbonates  on  the  salts  of  anhydroecgonine  dibromide, 
methylamine.  carbonic  anhydride,  and  hydrogen  bromide  are  elimi- 
nated, and  dihydrobenzaldehyde  is  obtained.  If,  however,  the  action 
is  allowed  to  proceed  in  the  cold,  several  intermediate  products  may 
be  isolated. 

OL-Bromecgonine    lactone,  CH<^pTT!]c^]if ']>CH'CH<^p. ]>C0,    is 

prepared  by  treating  a  salt  of  the  dibromide  with  2  parts  of  a  satu- 
rated solution  of  potassium  carbonate,  or  by  the  acticm  of  amnionium 
hydroxide  or  sodium  hydroxide  at  0''.  It  is  extremely  soluble  in 
water,  insoluble  in  absolute  alcohol,  and  crystallises  from  acetone  in 
small,  cubical  crystals  which  melt  at  about  150°  with  evolution  of 
carbonic  anhydride.  The  hydrochloride  is  deposited  from  dilute 
aqueous  solution  in  tetragonal  octahedra  which  contain  3  mols.  H,0, 
and  melt  at  197 — 198°  with  decomposition  ;  the  compound  ciystallises 
from  alcohol,  from  glacial  acetic  acid,  or  from  concentrated  aqueous 
solution  in  anliydrous,  monoclinic  prisms  which  melt  at  203 — 204" 
with  decomposition.  The  hydrohromide  is  also  dimorphous;  the 
anhydrous,  monoclinic  modification  melts  at  179°,  and  the  tetragonal 
form  melts  at  174°.  The  aurochloride,  CoHioNO.B^HAuCh  +  l^H.O, 
crystallises  from  water  in  tufts  of  long,  golden -yellow  needles  which 
melt  at  211°  ;  on  exposure  to  air,  the  crystals  become  anhydrous  and 
melt  at  216°.  The  lactone  does  not  yield  a  methyl  salt  ;  on  boiling 
with  water,  carbonic  anhydride  is  eliminated,  and  a  compound  of  the 
formula  C5NH7Me-C3H303,HBr  is  formed  in  very  small  quantity;  it 
crystallises  from  dilute  alcohol  in  monoclinic  prisms  melting  at  17o". 
iv-Bromo-lS-4!-methylte'rahi/dropyn'dylefhylene, 
C5NH,Me-CH:CHBr, 
is  prepared  by  heating  a  glacial  acetic  acid  solution  of  the  lactone  in 
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a  senled  tube  for  5  to  6  bours  at\70°  ;  the  product  is  poured  into  water, 
ami  the  solution  neutralised  with  sodium  carbonate  and  extracted 
with  ether;  on  treating  the  ethereal  solution  with  hydrochloric 
acid  and  auric  chloride,  the  auruchloride  is  formed  ;  it  crystallises  in 
short,  yellow  needles  which  melt  at  174°.  On  boiling  with  water,  the 
auric  salt  of  methyltetrahydropyridylacetylene  is  formed  (see  below). 
The  same  base  is  also  obtained  by  the  fusion  of  the  lactone,  or  by 
boiling  it  for  some  time  with  glacial  acetic  acid  or  acetic  anhydride. 

On  boiling  dibromecgonine  dibromide  hydrobromide  with  aqueous 
potassium  carbonate,  and  distilling  the  solution  in  a  current  of  steam, 
a  yellow,  oily  liquid  is  obtained  ;  this  is  dissolved  in  ether  and  the 
solution  washed  with  hydrochloric  acid;  the  acid  liquid  is  neutralised 
with  soda  and  extracted  with  ether  ;  on  evaporation,  metTiyltetraliydro- 
pyriih/lacetylenp,  C^NH-jMe'CiCJl  remains  as  a  colourless,  basic,  viscid 
liquid.  The  aurochloride  crystallises  from  dilute  alcohol  in  brownish- 
yellow  cubes  or  flat,  yellow  needles  Avhich  melt  at  177'5 — 178"5°. 

^Dihydrohenzaldehyde,  CH2<^pTTipTT^C*CH0,  is  formed,  together 

with  the  previous  compound,  from  which  it  is  separated  in  the  manner 
described.  It  is  best  prepared  by  heating  an  aqueous  solution  of 
anhydroecgonine  dibromide  hydrobromide  with  0'5  part  of  so'lirm 
carbonate  at  60°  ;  the  product  is  distilled  in  a  current  of  steam  and 
the  distillate  extracted  with  ether.  After  washing  with  a  few  drops 
of  hydrochloric  acid,  the  ether  is  distilled,  and  the  residue  fraction- 
ated in  a  vacuum  ;  the  yield  is  20  per  cent,  of  the  dibromide  employed. 
Methylamine  and  anhydroecgonine  hydrobromide  are  also  formed. 
The  aldehyde  is  obtained  as  a  colourless  oil  which  darkens  on  expo- 
sure to  light,  and  has  an  intensely  nauseous  odour;  it  boils  at 
121 — 122°  under  a  pressure  of  120  mm.,  and  is  partly  decompos<  d 
on  distillation  at  ordinary  pressures  ;  sp.  gr.  =  l'(j202  at  14*5°, 
;uid  10H27  at  0°.  It  forms  a  crystalline  compound  with  ammonia, 
reduces  ammoniacal  silver  solution  and  potassium  permanganate  solu- 
tion in  the  cold,  and  also  reduces  Fehling's  solution  on  warming ;  it 
is  not  oxidised  on  exposure  to  air  or  oxygen,  but  becomes  slowly  con- 
verted into  a  resinous  mass  ;  concentrated  sulphuric  acid  decomposes 
it  in  the  cold.  The  formation  of  the  aldehyde  is  explained  by  assum- 
ing that  hydroxvl  is  substituted  for  the  bromine  in  aj-bromomethyl- 
tetrahydropyridylethylene  ;  the  unstable  group  CHiCH'OH  then 
changes  into  the  more  stable  complex  CH2'CH0,  and,  by  the  elimina- 
tion of  methylamine,  the  hypothetical  compound 

is  formed  ;  this  gives  up  the  elements  of  water  and  yields  dihydro- 
benzaldehyde.  The  aldehyde  forms  a  crystalline  compound  on  treat- 
ment with  hydrogen  sodium  sulphite  in  the  cold,  which  is  readil;^ 
soluble  in  water,  but  insoluble  in  alcohol  or  ether  ;  on  boiling  with 
an  alkaline  carbonate,  it  is  converted  into  benzaldehyde.  Bihydro- 
henzylidene  pheriylhydrazove  is  prepared  by  the  action  of  phenylhydr- 
azine  on  dihydrobenzaldehyde,  and  is  deposited  from  alcohol  in  small, 
yellow  plates  melting  at  127 — 128°;  the  crystals  exhibit  strong 
pleochroism.    Bihydrobenzoxime  is  obtained  by  the  action  of  hydroxy!- 
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amine  on  the  aldehyde.  The  oily  liquid  which  is  formed  consists  of 
two  isomeric  compounds,  which  may  be  separated  by  treatment  with 
light  petroleum  (b.  p.  40 — 50°)  ;  tlie  soluble  compound,  which  is 
termed  the  /3-oxime,  crystallises  on  cooling,  and  melts  constantly  [\t 
43 — 44°  ;  the  a-hydroxime  is  insoluble  in  light  petroleum,  and  dois 
not  crystallise. 

Dihydrohenzoic  acid,  CH2<^QTT^.po^C'C00H,  is  prepared  by   the 

oxidation  of  the  aldehyde  with  an  ammoniacal  solution  of  silvei* 
oxide;  it  is  volatile  with  steam.  On  cooling  an  aqueous  solution,  it 
is  deposited  in  feathery  crystals  which  melt  at  94 — 95°,  and  are  more 
sparingly  soluble  in  water  than  benzoic  acid.  The  compound  1ms  an 
agreeable  odour,  and  reduces  ammoniacal  silver  solution,  but  doe-;  not 
react  with  Fehling's  solution:  it  is  converted  into  benzoic  acid  on 
strongly  heating.  The  silver  salt  readily  decomposes  on  exposuie  to 
light;  like  the  lead  salt,  it  is  sparingly  soluble  in  water.  The  salts  of 
barium,  ammoniuTn,  and  the  allcall  inetaU  readily  dissolve  in  water, 
and  crystallise  from  dilute  alcohol,  on  the  addition  of  ether,  in  silky, 
lustrous  needles.  The  copper  salt  is  soluble  in  ammonia  with  a  jjreen 
colour,  and  is  deposited  in  green,  nodular  crystjils.  On  treating 
dihydiobenzaldehyde  w4th  almost  any  other  oxidising  agent,  it  either 
remains  unaltered,  or  is  completely  decomposed;  with  potassium 
permanganate,  it  yields  benzoic  acid.  J.  B.  T. 

The  Stereochemical  Isomerides  of  Paratolyl  Phenyl  Ketone. 

By  A.  Hantzsch  {Ber.,  23,  2776— 27HU).— The  further  investiu'ation 
of  the  oximes  of  paratolyl  phenyl  ketone  (Abstr.,  1890,  127:^)  has 
shown  that  the  a-oxime  maybe  converted  into  the  /^-compound  simply 
by  heating  its  alcoholic  solution.  The  transformation  is,  however, 
very  incomplete,  and  a  large  amount  of  the  ketone  is  re-fonned. 
i^etter  results  are  obtained  when  the  oxime  is  mixed  with  an  equal 
weight  of  hydroxy lamine  hydrochloride,  but  even  under  these  con- 
ditions a  mixture  of  the  two  oximes  is  always  obtained.  As  previously 
mentioned,  the  /3-oxime  is  only  slowly  and  incompletely  converted 
into  the  benzyl  ether  on  treatment  with  benzyl  chloride  ;  if,  how- 
ever, the  bromide  is  employed,  the  reaction  proceeds  much  more 
readily,  and  a  purer  product  is  obtained,  which,  after  recrystallisation 
from  amyl  alcohol,  melts  at  51°.  It  also  crystallises  from  ether 
in  slender,  silky  needles,  and  if  pure  is  not  acred  on  by  hot  water  or 
alcohol,  or  when  hydrogen  chloride  is  passed  into  its  ethereal  solution. 
The  acetyl  derivative  of  the  a-oxime  has  already  been  described  by 
Auwers  (Abstr.,  1890, 503).  If  the(3-oxime  is  dissolved  in  acetic  anhydr- 
ide at  the  ordinary  temperature,  and  the  solution  allowed  to  evaporate 
spontaneously,  (3-acet[/Ip'iratoli/l  pheni/l  ketoxlme,  CPh(N'OAc)*C7H7, 
crystallises  out.  The  crystals  resemble  those  of  the  a-(;ompound,  but 
are  somewhat  more  acute.  It  cannot  be  obtained  quite  puje,  as  it 
readily  passes  into  the  a-acetyl  derivative  in  the  course  of  the 
usual  processes  of  purification,  especially  in  alcoholic  solution  ;  if 
the  latter  be  warmed,  the  transformation  is  almost  instantaneous  and 
complete.  This  fact  explains  why  Auwers  {loc.  cit.)  was  unable  to 
obtain  the  /J-oxime,  for  he  adopted  this  method  of  purification,  and 
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tliorefore  only  obtained  the  a-compound.  Phenyl  isocyanate  arts 
on  both  oximes,  but  with  formation  of  one  and  the  same  additive 
compound,  corresponding  with  the  a-oxime  and  melting  at  180°.  The 
isomeric  acetyl  derivatives  and  phenyl  isocyanate  additive  compounds 
of  parabromobenzopiienone  are  much  more  stable  than  the  above  ; 
this,  according  to  the  author,  is  probably  due  to  the  influence  of 
the  methyl  group.  H.   G.   C. 

Constitution    of    Cumenylpropionic    Acid.      By   0.   Widman 

(i>er.,  23,  307G -3U80  ;  compare  Abstr.,  1889). — Orthobromocumenyl' 
acrylic  acid,  CHMc/CeHsBr-CHiCH-COOH  [CH:CHMe:Br  =  1 :  2:4], 
is  prepared  from  the  corresponding  amido-acid,  but  could  not  be 
obtained  in  a  pure  condition  ;  it  crystallises  from  dilute  acetic  acid  in 
long,  colourless  needles  melting  at  134°.  On  reduction  with  hydriodic 
acid  and  phosphorus,  it  yields  ortliohronwcu/menylpy-opioinc  acid, 
CHMes-CfiHaBr-CHo-CHo-COOH,  crystallising  from  light  petroleum  in 
long,  slender  needles  which  melt  at   55*5°,  and  yield  cumenyl  propi- 

Inic  acid  by  the  action  of  sodium  amalgam. 
Qrihocldorocnmenylacrylic  acid,  CHMea'CeHsCl-CHICH-COOH,  crys- 
jtllises  from  acetic  acid  in  lustrous  plates  melting  at  133 — 134°. 
By  the  action  of  sodium  nitrite  and  hydrobromic  acid  on  amidopropyl- 
cinnamic  acid,  a  compound  is  obtained  w^hich  melts  at  128°,  and  on 
reduction  with  phosphorus  and  hydriodic  acid,  yields  the  above 
described  orthobromocumenylpropionic  acid(m.  p.  55"5°).  An  investi- 
gation of  the  orthaniidopropylcinnamic  acid  showed  it  to  be  a  mixture 
of  two- thirds  orthamidocumenylacrylic  acid  (m.  p.  161^)  and  one- 
third  nietamidocnmenylacrylic  acid.  It  follows,  therefore,  that  the 
so-called  orthonitropropylcinnamic  acid  is  also  a  mixture  of  ortho- 
and  raeta-nitrocumenylacrylic  acids.  Cumenylpropionic  acid  (m.  p. 
75\59")  is  thus  finally  proved  to  be  an  isopropyl  derivative. 

J.  B.  T. 

Perkin's  Reaction.  By  0.  Rebuffat  (Gazzetta,  20,  158—162). 
— The  condensation  of  aldehydes  with  organic  sodium  salts  is  gentrally 
supposed  to  take  place  without  the  acetic  anhydride  used  taking  any 
part  in  the  reaction.  The  author  finds  that  in  his  synthesis  of  phenyl- 
cinnamenylacrylic  acid  (Abstr.,  1885,  1137)  from  cinnamaldehyde, 
sodium  phenylacetate  and  acetic  anhydride,  if  the  reaction  is  inter- 
rupted as  soon  as  the  solution  has  been  raised  to  the  boiling  point,  and 
the  product  is  thrown  into  cold  water,  an  insoluble  oil  remains,  which 
has  the  composition  of  cinnamylidene  diacetafe,  CHPh!CH*CH(OAc)), 
whilst  the  aqueous  solution  contains  the  whole  of  the  phenylacetic 
acid  used.  The  acetate  crystallises  from  alcohol  in  large,  colourless, 
nacreous  plates,  and  melts  at  84 — 85°.  It  is  decomposed  into  cinnam- 
aldehyde and  acetic  acid  by  distillation  in  steam,  or  by  boiling  with 
alkaline  carbonates.  It  takes  up  2  atoms  of  bromine  forming  an 
unstable  compound,  which,  on  steam  distillation,  yields  Zincke's  phenyl - 
/:{-bromacraldehyde  (Abstr.,  1884,  1343).  If  left  for  a  long  time,  it  is 
converted  into  a  yellow  syrup,  which  smells  of  cinnamaldehyde  and 
acetic  acid.  The  foregoing  experiment  renders  it  probable  that  the 
first  step  in  Perkin's  reaction  is  the  formation  of  an  acetate  of  the 
aldehydic  radicle.  S.  B.  A.  A. 
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Methylresorcinolphthaloylic  Acid.  By  E.  Qcknda  (Gazzetfa, 
20,  127 — 132). — Methylresorcinolphthaloylic  acid, 

COOH-C6H4-CO-C6H3(OH)-OiMe,  1 

is  obtained  like  the  corresponding  anisoil  and  pheneto'il  derivatives 
(see  Grande,  Abstr.,  1890,  1128).  A  mixture  of  phrhalic  anh^-dride 
(12  grams),  dimethylresorcinol  (24  grams),  and  aluminium  chloride 
( 16  grams)  is  heated  for  about  three  hours  on  the  water-bath,  the 
product  thrown  into  excess  of  cold  water,  and  the  precipitated  acid 
extracted  with  ammonium  carbonate,  and  reprecipitatcd  with  hydro- 
chloric acid.  It  is  then  purified  by  repeated  crystallisation  from 
toluene  and  from  water.  Ihe  pure  acid  crystallises  in  light,  colour- 
less scales,  dissolves  sparingly  in  boiling  water,  but  i*ea<lily  in  hot 
toluene  and  in  ether.  It  melts  at  164 — 165°,  forming  a  clear, 
yello\Nis'i-red  liquid,  and  at  a  higher  temperature  dense,  white,  irri- 
tating fumes  are  evolved.  A  neutral  solution  of  the  ammonium  salt 
gives  precipitates  with  soluble  salts  of  copper,  zinc,  mercury,  lead,  &c. 
The  silver  salt,  dJinO^Ag,  is  obtained  as  a  heavy,  white  precipitate, 
which  is  soon  blackened  and  decomposed  by  light.  The  barium  salt 
crystallises  in  anhydrous,  yellowish  nodules.  S.  B.  A.  A. 

Gallic  Acid,  Tanliin,  and  Oak  Tannic  Acids.  By  C.  Bottinckr 
(Annalen,  259,  132 — 136). — The  author's  attempts  to  prepare  cyan- 
hydrins  and  oximes  from  gallic  acid  and  various  tannins  were  unsuc- 
cessful, and  no  dctinite  results  were  obtained.  F.  S.  K. 
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Action  of  Phenylhydrazine  on  Tannin  Extracts.  By  C. 
BoTTiNGEB  {Annalen,  259,  125 — 132). — The  true  tannins  combine 
with  phenylhydrazine,  yielding  amorphous  compounds,  which  have 
not  been  prepared  in  a  pure  condition,  and  which  consequently  have 
not  been  analysed ;  in  their  behaviour  with  acids,  they  show  a  certain 
resemblance  to  the  osazones  of  the  sugars. 

On  boiling  an  aqueous  solution  of  a  tnnnin  extract  with  phenyl- 
hydrazine,  carbonic  anyhydride  is  evolved,  probably  also  nitrogen, 
and  the  phenylhydrazine  is  partially  decomposed  into  ammonia  and 
azobenzene,  so  that  ammonia  derivatives,  as  well  as  phenylhydrazine 
derivatives  of  the  tannins,  are  formed.  The  following  extracts  were 
examined: — Sumach,  vallonia,  algarobilla,  divi-divi,  oak-wood,  oak- 
bark,  and  pine-bark.  F.  S.  K. 

Manufacture  of  Decolorised  Tannins :  Zinc  Tannate.     By  A. 

Villon  {Bull.  Soc.  C/iim.  [3],  3,  784 — 7S6). — The  liquor  obtained  by 
exhausting  the  crude  material  in  the  ordinary  way  is  cooled  at  2°  for 
half  an  hour,  and  after  filtering  off'  extractives  and  tannins  insoluble  iu 
the  cold,  05  per  cent,  of  zinc  sulphate  is  added.  The  tannin  of  the  liquor 
is  now  titrated,  and  for  each  kilo,  present  in  the  solution, 2*5  kilos. of  zinc 
sulphate,  dissolved  in  12'5  litres  of  water,  is  added,  and  the  whole  is 
placed  in  a  closed  vat,  furnished  with  a  mechanical  stirrer  and  steam 
cnil,  into  which  is  passed  the  ammonia  resulting  from  the  decompo- 
sition of  2'5  kilos,  of  ammonium  sulphate  per  kilo,  of  tannin  present. 
After  separation  by  a  filter  press  of  the  piecipitated  zinc  tannate,  it 
is  decomposed  by  dilute  sulphuric  acid,  and   to  the   liq'ior  barmm 


OliaA^NIC   CHEMISTRY.  71 

sulphide  is  added,  until  the  zinc  sulphate  is  completely  precipitated  as 
zinc  sulphide  and  barium  sulphate.  On  filtration,  a  liquor  containing 
20 — 'M)  per  cent,  of  tannin,  and  almost  free  from  colour,  is  obtained. 
The  process  is  economical,  since  all  the  bye-products  are  capable  of 
easy  regeneration.  T.   Gr.  N. 

Diphenylsuccinic    Acids.      By   R.   Anschutz    and    P.    Bendix 
[Annalen,  259,  61 — 100). — Diphenylmale'ic  anhydride,  prepared  from 
)enzyl  cyanide   by  Reimer's   method   (Abstr.,   1882,    169),   separates 
x)in     ether     in     well-defined     rhombic     crystals,     «    :     i     :     c     = 
)-69287  :  1  :  1-35838,  boils  at  236°  (15  mm.),  and  is  readily  soluble 
in  chloroform  and  benzene,  but  only  sparingly  in  alcohol  and  ether, 
.ttempts  to  convert  this  anhydride  into  diphenylfumaric  acid  were 
LMSUccessful ;   when  it  is  treated  with  hydrogen  chloride  in  methyl  or 
)thyl  alcoholic  solution,  it  is  partially  converted  into  an  alkyl   salt 
identical  with  that  obtained  from  the  silver  salt  of  diphenylmaleic 
icid,  but  a  considerable  quantity  of  the  anhydride  remains  unchanged. 
Diphenylinalednil,   C22H15NOV,    is    easily    obtained   by   heating  the 
preceding  compound  with  aniline  at  120^  ;   it  crystallises  from  alcr- 
holic  chloroform  in  slender  needles,  melts  at  174* — ITS'",  and  boils  at 
2i>3°  (14  mm.).     On  hydrolysis  with  boiling  potash,  it  is  decomposed 
into  diphenylmale'ic  acid  and  aniline  ;  the   same  change   is   brought 
about    by    boiling   hydrochloric   acid,    but   only   very   slowly.     These 
experiments  show  that  diphenylmale'ic  anhydride  is  not  converted  into 
diphenylfumaric  acid  under  conditions  which  lead  to  the  transforma- 
tion of  male'ic  into  fumaric  acid  ;  it  is  doubtful  whether  the  compound 
described  by  Rtigheimer  (Abstr..  1882,  1298)  as  diphenylfumaric  acid 
is  in  reality  this  substance. 

Both  a-  and  /li-diphenylsuccinic  acids  are  formed  when  diphenyl- 
male'ic anhydride  is  reduced  with  sodium  amalgam  in  alkaline  solu- 
tion, as  described  by  Reimer  (loc.  cit.'),  or  with  zinc  and  hydrochloric 
lacid  in  alcoholic  solution  ;  the  relative  yield  of  the  /i-acid  is  greater 
when  the  reduction  is  carried  out  with  zinc  and  hydrochloric  acid. 
The  two  acids  are  most  conveniently  separated  by  means  of  their 
barium  salts. 

Bariam  a-diphenylsuccinate,  CioHioO^Ba  -f  2HoO,  is  obtained  by 
precipitating  a  solution  of  the  ammonium  salt  with  barium  chloride  ; 
It  is  soluble  in  312  parts  of  water  at  17 — 18°.  A  sparingly  soluble 
salt  containing  4  mols.  of  water  is  formed  when  barium  hydroxide  is 
added  to  a  dilute  solution  of  the  ammonium  salt. 

Barium  /:?-diphenylsuccinate,  CieH^OiBa  -f  7H2O,  separates  in  well- 
defined  crystals  when  a  solution  of  the  bai'ium  salt  of  the  /3-acid  is 
evaporated  at  1(J0° ;  it  is  soluble  in  4742  parts  of  water  at  the  ordi- 
nary temperature. 

Both  a-  and  /:J- diphenylsuccinic  acid  form  colourless  silver  salts, 
which,  Avhen  dried  at  100"",  have  the  composition  Ci6Hia04Ag2 ;  when 
these  silver  salts  are  treated  with  ethyl  iodide  at  100",  they" are  eon- 
verted  into  ethyl  salts,  identical  with  the  compounds  obtained  by 
Reimer  (loc.  cit.),  by  treating  the  corresponding  acids  with  alcohol 
and  sulphuric  acid.  The  ethyl  salt  of  the  a-acid  melts  at  84°,  that  of 
the /:J-acid  at  140— 141°. 
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a-Diplienylsuccinic  acid  dissolves  in  cold  acetic  chloride  with  evolu- 
tion of  hydrogen  chloride,  and,  after  evaporr.ting  the  solution  at  lUO", 
there  remains  an  oily  mixture  of  the  anhydrides  of  the  a-  and  /5-acids, 
which  gradually  becomes  crystalline  ;  this  product  separates  fioni 
ether  in  weli-de fined  crystals,  melts  at  115 — 116°, .  and  boils  at  240' 
(about  15  mm.),  the  distillate  gradually  solidifying.  When  boiled 
with  water,  it  yields  about  965  per  cent,  of  the  a-acid,  and  35  per 
cent,  of  the  /3-acid,  even  when  in  its  preparation  from  the  acid  the 
temperature  is  kept  below  86°  throughout  the  various  operations ; 
when  treated  with  potash,  it  gives  85*8  per  cent,  of  the  a-Rcid,  and 
148  per  cent,  of  the  /i-acid.  The  same  mixture  of  anhydrides  is 
obtained  from  the  barium  salt  of  the  a-acid  in  like  manner. 

yS-Diphenylsuccinic  acid  is  not  acfed  on  by  acetic  chloride  in  the 
CO  d,  but  at  100°  it  yields  a  mixture  of  anhydrides  which  has  the 
same  melting  point  and  other  physical  properties  as  that  obtained 
from  the  a-acid,  but  which,  on  boiling  with  water,  gives  74'81  percent, 
of  the  a-acid,  and  18'5  to  26*1  per  cent,  of  the  /^-acid.  When  silver 
or  barium  /:^-diphenylsuccinate  is  treated  with  acetic  chloride,  a 
mixture  of  the  anhydrides  is  formed  which  melts  at  110 — 111°,  and 
on  boiling  with  water,  gives  65 — 70  per  cent,  of  the  y3-acid,  and 
35 — 40  per  cent,  of  the  a-acid. 

The  mixture  of  anhydrides  obtained  by  distilling  a-  or  /:i-diphenyl- 
succinic  acid  under  reduced  pressure  (14  mm.)  melts  at  112 — 118" 
and  in  its  behaviour  with  solvents,  &c  ,  it  resembles  that  produced  b> 
treating  the  acids  with  acetic  chloride  ;  when  boiled  with  water,  it 
yields  about  90  per  cent,  of  the  a-acid,  and  10  per  cent,  of  the  /:J-com- 
pound. 

When  the  a-acid  is  heated  at  temperatures  ranging  from  150  to  186°, 
about  50  per  cent,  is  converted  into  anhydride,  and  about  50  per  cent, 
into  the  /:{-acid ;  tlie  y3-acid,  on  the  other  hand,  does  not  lose  water 
below  185°.  These  experiments  prove  the  existence  of  two  isomeric 
diphenylsuccinic  anhydrides,  but  owing  to  the  great  similarity  in 
properties,  the  two  compounds  cannot  be  sepai-ated  ;  the  existence  of 
two  anhydrides  proves,  however,  that  the  isomerism  of  the  two  acids 
cannot  be  explained  by  assuming,  as  Roser  has  done,  that  they  have 

,.     ,.       CHPh-C(OH),,,  ^   CHPh-COOH  .     , 

the  constitution  ^^^^ ^^>    and   l^^^^,^^^^     respectively, 

and  it  seems  more  probable  that  the  relationship  between  them  is  the 
same  as  that  which  exists  between  the  two  hydrobenzo'ins. 

IHphenylsticcmanil,  CooHnNOo,  is  obtained  when  the  anhydride,  pre- 
pared either  from  a-  or  /3- diphenylsuccinic  acid  by  means  of  acetic 
chloride,  is  heated  with  aniline  ;  it  can  also  be  obtained  by  reducing 
diphenylmaleiinil.  It  crystallises  from  hot  benzene  in  colourless 
needles  melting  at  226—227°,  and  from  glacial  acetic  acid  in  larger 
needles  melting  at  230—231°. 

DiphenyUuccinanilic  acid,  C22H19NO3,  is  produced  when  the  pre- 
ceding compound  is  boiled  with  barium  hydroxide  ;  it  crystallises  from 
dilute  alcohol  in  colourless  needles,  and  melts  at  220°.  Jfc  is*' not 
changed  by  warm  concentrated  alcoholic  potash,  but  it  is  recon- 
verted into  the  anil  by  glacial  acetic  acid,  hydrogen  chloride,  and 
alcoholic  sulphuric  acid.  -  F.   S.  K. 
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Crystallographic  Proof  of  the  Identity  of  Pyranilpyroin- 
lactone  and  Citraconanil.  By  R.  AaschOtz  (/>er.,  23,  2979 — 2981 ; 
see  also  Abstr.,  1890,  1102).  — By  the  slow  evaporation  of  the  ethereal 
s  >lution  of  citrationanil  obtained  in  different  waj^s,  the  author  has 
succeeded  in  obtaining  it  iu  well  developed  crystals.  Hintze  and 
Jennsen    have    examined  crystal lographi'cailj    preparations  obtained 

(1)  from  /3-anilidopyrotartaric  acid  (Reissert's  pyranilpyroinlactone), 

(2)  from  aniline  and  citraconic  acid,  (3)  from  pseudoitaconanilic  acid. 
The  measurements  show  conclusively  that  the  substances  obtained 
by  all  three  methods  are  identical,  the  crystals  belonging  to  the 
monosymmetric  system  (a  :  &  :  c  =  2'7575  :  1  :  1*8152,  /3  =  51°  17'). 
The  optical  properties  of  all  three  were  also  found  to  be  almost 
identical,  three  corresponding  plates  giving  the  following  numbers  : — 


2Ha. 


No.  1. 

No.  2. 

No.  3. 

11"   6' 

11°  22' 

11°  35' 

H.  G.  C. 

Paranitro-orthotoluenesulphonic  Acid.  By  J.  Hausser  (Bull. 
Soc.  Chim.  [3],  3,  797 — 799). — Pai'anitrotoluene  (200  grams)  is  slowly 
added  to  sulphuric  acid  containing  44  per  cent,  sulphuric  anhydride 
(260  grams),  the  energetic  reaction  being  modified  by  cooling  with 
ice,  and  then  completed  by  heating  the  mixture  at  150°.  The 
j)rodact  is  added  to  water  (1500  grams),  and  after  removing  the 
excess  of  sulphuric  acid  by  calcium  cai'bonate,  the  solution  is  con- 
centrated until  the  sulphonic  acid  crystnllises  out,  the  yield  being 
64  per  cent.  The  author  confirms  Jennsen's  researches  (this  Journal, 
1874,  479),  and  finds  that  the  acid  decomposes  the  sulphates  of  zinc 
and  copper  forming  nitrosulphonates  and  liberating  sulphuric  acid. 
Nitrotoluenemetasulphonic  acid,  which  may  be  prepared  in  a  similar 
manner,  is  an  analogous  substance.  T.   G.  N. 

lodometaxylenesulphonic  Acid.  By  C.  Bauch  (Ber.,  23, 
3117—3119). — The  iodometaxylenesnlphonic  acid  prepared  by  Ham- 
merlich  (Abstr.,  1890,  1106)  has  the  formula  [Mca  :  I  :  Sb3-H  = 
1:3:4:  6],  since,  on  fusion  with  potash,  it  yields  a  dihydroxy-deriva- 
tive  which  melts  at  146°  and  is  identical  with  the  compound  obtained 
by  Wischin  (compare  following  abstract).  The  sulphonamide,  pre- 
p;ired  after  elimination  of  the  iodine,  melts  at  137°,  and  therefore  has 
the  formula  [Me^ :  SO.NHa  ^^r.  1  :  3  :  4].  J.  B.   T. 

Metaxylenedisulphonic  Acid.  By  R.  Wischin  (Ber.,  23, 
'Ml>i~'Sin).—Metaxyleriedisulphonic  acid,  [IVleo:  (HSOaJo  =1:3:2:4], 
is  prepared  by  heating  metaxylene  with  4  parts  of  fuming 
sulphuric  acid  at  150"  ;  on  pouring  into  water,  small  crystals  sepa- 
rate which  cannot  be  purified  by  crystallisation  from  dilute  sulphuric 
acid.  The  disulphochloride  crystallises  from  ether  in  needles  melting 
at  129°.  The  constitution  of  the  compound  is  proved  by  the  produc- 
tion of  dichlorometaxylene  (b.  p.  228°),  on  heating  with  phosphorus 
pentachloride  at  180°.  The  sodium  salt  is  readily  soluble  in 
water.  On  oxidation  with  potassium  permanganate,  it  yields  a 
disulpliisoijhthalic    acid,    which  is  deposited   from    alcohol  in   small, 
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granular  crystals  melting  at  250°.  The  harium  sulphonate  crystallises 
from  water  in  plates.  The  sulphonamide  is  deposited  from  water  in 
silky,  lustrous  needles  which  melt  at  249°. 

Lihydroxy xylene  [Mts  :  (0H)2  =  1  :  3  :  2  ;  4]  is  obtained  by  fusing 
the  sulphochloride  with  potassium  hydroxide,  and  may  be  purified  hy 
sublimation  ;  it  is  deposited  in  slender,  white  needles  melting  at  146°, 
and  is  very  readily  soluble  in  water,  alcohol,  or  ether;  an  intense 
violet  colour  is  produced  with  ferric  chloride ;  on  heating  with 
phthalic  anhydride  and  dissolving  the  product  in  soda,  a  green  fluor- 
escence is  observed.     Disulp/i amine- iso^hthalic  anhydride, 

is  prepared  by  heating  the  disulphonamide  with  potassium  per- 
manganate solution,  and  decomposing  the  resulting  potassmm  salt 
v\  ith  sulphuric  acid  ;  the  anhydride  crystallises  from  alcohol,  melts  at 
225",  is  very  sparingly  soluble  m  water,  and  exceedingly  bitter  to  tlie 
taste. 

MttaxylenedisulpJwnethylariiide,  from  tho  disulphochloride  and 
ethylamiiie,  crystallises  from  water  in  silky,  lustrous  needles  which 
melt  at  135°. 

BromiixyUyiedisulplionic  acid  [Mcj  :  Br:  (HSOa)^  =1:3:4:2:6] 
is  prepared  by  the  action  of  fuming  sulphuric  acid  on  bromo-xyleno 
[Mca:  Br  =  1  :  3  :  4]  ;  both  the  acid  and  its  salts  crj^stallise  with 
great  difficulty.  The  stdphochloride  is  obtained  from  ether  in  long, 
white  crystals  melting  at  160°.  The  sulphonamide  is  deposited  from 
water  in  needles  melting  at  265°. 

Bromodihydroxy xylene,  obtained  by  the  fusion  of  the  acid  with 
potassium  hydroxide,  forms  white  crystals,  melts  at  126°,  and  gives 
a  violet  colour  with  ferric  chloride. 

Chloro-xylenedisidphonic  acid  resembles  tho  bromo-derivative  in 
properties  and  constitution.  The  sulpliochloride  crystallises  from 
ether  in  white  needles  melting  at  155".  T\\g  sulphonamide  is  deposited 
from  water  in  silky,  lustrous  needles  which  melt  at  270°. 

Chlorodihydroxy xylene  is  obtained  by  sublimation  in  white  needles 
which  melt  at  l06°,  and  give  a  violet  colour  with  ferric  chloride. 

J.  B.  T. 

Action  of  Thionyl  Chloride  on  Secondary  Aromatic 
Amines.  By  A.  Michaelis  and  E.  Godchaux  {Ber.,  23,  S0i\)—3^J23  ; 
compare  Abstr.,  1890,  610). — Thionyhuethylaniline,  SO(C6Hi-NHMeJ2, 
is  prepared  by  adding  an  ethereal  solution  of  thionyl  chloride  to  a 
mixture  of  aluminium  chloride  and  methylaniline,  dissolved  in  the 
same  medium  ;  the  solution  is  well  cooled  and  poured  into  cold  water, 
the  ether  separated,  and  the  aqueous  solution  filtered  and  treated 
with  excess  of  soda;  the  precipitate  thus  obtained  is  boiled  with  alco- 
hol, and  the  alcohol  evaporated  ;  the  residue  is  dissolved  in  chloroform, 
and,  on  adding  light  petroleum,  it  crystallises  out  in  stellate  groups 
of  colourless  needles  which  melt  at  154°  and  readily  assume  a  blue  tint. 
Nitrosothionylmethylaniline,  SO(C6H9*NOMe*NO)2,  is  obtained  by  the 
action  of  sodium  nitrite  and  hydrochloric  acid  on  the  preceding  com- 
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pound,  and  is  deposited  f lom  alcohol  in  coloLii-lt.>s  needles  melting  at 

i7r. 

ThiometJiylaniUne,  S(CGH4]S'HMe)2,  is  formed  by  the  reduction  of  the 
thionyl  derivative  with  sodium  in  alcoholic  solution;  it  crystallises 
from  a  mixture  of  ether  and  light  petroleum  in  long,  yellow,  trans- 
parent needles  which  melt  at  60°,  and  are  readily  soluble  in  cliloroform, 
ether,  or  alcohol.  Nitrosothiometliylanilitie,  S(CfiH4'NMe-]SrO)o,  from 
sodium  nitrite  and  thiomethylaniline,  crystallises  in  yellowy  lustrous 
plates  which  melt  at  133",  and  ai-e  very  sparingly  soluble  in  cold 
alcohol.    •  J.  B.  T. 

New  Synthesis  of  Indigo.  By  L.  Lederee  (/.  pr.  Ghem. 
[2],  42,  38o). — 2  grams  of  phenylglycocine  are  stirred  into  8 — 10 
grams  of  fused  sodium  hydroxide,  and  che  fusion  maintained  until 
the  colour  becomes  pure  orange,  when  the  reaction  is  over.  The 
melt  is  dissolved  in  much  water,  when  pure  indigo-blue  is  sepa- 
rated. A.  G.  B. 

Synthesis  of  Indigo  and  Allied  Dyes.  By  K.  Heumann  (Ber.y 
23,  3U43 — 3045). — Phenylglycocine  is  heated  in  absence  of  air  with 
2  parts  of  potassium  hydroxide  at  260°  ;  the  fused  mass  becomes 
brownish-orange;  it  is  allowed  to  cool,  dissolved  in  water,  and  a 
stream  of  air  drawn  through  the  solution  ;  an  immediate  precipitation 
of  indigo  occurs.  Care  must  be  taken  not  to  continue  the  fusion  too 
long,  or  decomposition  takes  place;  small  portions  are  therefore  with- 
drawn from  time  to  time  and  dissolved  in  water,  the  heating  being 
immediately  stopped  as  soon  as  the  formation  of  indigo  is  observed. 
Sodium  hydroxide  may  be  substituted  for  potassium  hydroxide,  but 
the  reaction  takes  place  at  a  much  higher  temperature.  Experiments 
with  other  dehydrating  agents  were  unsuccesst'ul.  The  reaction  may 
be   explained    by  assuming  that,   by  the  elimination  of   water  from 

CO 
phenylglycocine,    pseudindioxyl,    C6H4<^j^  .j^CHg,    is    formed,    and 

that  this  yields  indigo  on  oxidation.  J.  B.  T. 

Desmotropy  in  Phenols.  By  J.  Heezig  and  S.  Zeisel  {Monatsh., 
11,413—420;  compare  Abstr.,  1888,  «2:i  ;  1889,  247  and  966). -On 
heating  diresorcinol  (1  mol.)  in  alcoholic  solution  with  potash 
(8  mols.)  and  ethyl  iodide  (8  mols.)  in  a  reflux  apparatus  for  several 
hours,  tlie  authors  obtained,  as  the  chief  product,  a  viscid,  brownish 
oil,  insoluble  in  potash.  When  shaken  with  cold  alcohol,  a  portion  of 
this  substance  dissolves,  and  may  be  obtained  on  evaporation  of  the 
solvent.  After  several  recrystallisations  from  hot  alcohol,  it  is 
obtained  in  scales  melting  constantly  at  90 — -92°,  and  is  shown  by 
analysis  to  be  ethyldiresorcinyl  tetrethyl  ether,  Ci2H5Et(OEt)4.  On 
heating  this  compound  with  hydriodic  acid,  etliyldiresorchiolj 
Ci..H5Et(OH)4,  is  formed,  but,  owing  to  its  instability,  it  cannot  be 
obtained  in  a  pure  state.  Tetracetylethyldiresorcinol,  CioHgEtAci,  is 
readily  prepared  by  heating  the  product  of  the  action  of  hydriodic 
acid  on  ethyldiresorcinyl  tetrethyl  ether  with  acetic  anhydride.  It 
crystallises  from  alcohol  in  needles  which  melt  at  135 — 138°. 
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That  portion  of  the  oil  whicK  is  insoluble  in  alcohol  consists  of 
diresorcinyl  tetrethyl  ether,  Ci2He(OEt)4,  and  crystallises  from  hot 
alcohol  in  scales  which  melt  at  112 — 114°  (comoare  Pukall,  Abstr., 
1887,  660—661). 

These  results  show  that  in  diresorciuol  two  hydroxyl  groups  of  a 
benzene  nucleus  occupy,  relatively  to  each  other,  the  meta-position, 
and  that  ethylation  is  induced  by  the  mobility  of  their  hydrogen 
atoms,  in  the  same  way  as  the  authors  have  previously  shown  {loc. 
cit.)  obtains  in  the  case  of  other  metaphenols.  G.  T.  M. 

Diphenyldiethylene  Derivatives.  By  0.  Rehuffat  (Gazzeffa, 
20,  1^4^— 1^7).— Diphenyldiethylene,  CHPhiCH-CHiCHPh,  synthe- 
tically prepared  by  the  author  (Abstr.,  1885,  11 '37),  crystallises  from 
alcohol  in  large,  colourless,  micaceous  plates,  melts  at  147 — 148°,  and 
distils  unaltered  at  250°.  It  is  sparingly  soluble  in  ether,  but  readily 
in  alcohol  and  carbon  bisulphide. 

Tetrabromodiphenyldiethy/ene,  prepared  by  treating  an  ethereal 
solution  of  the  hydrocarbon  with  excess  of  an  ethereal  solution  of 
bromine,  crystallises  in  white  scales  which  are  unaffected  by  pro- 
longed exposure  to  air  and  light ;  it  blackens  and  melts  at  230°. 

The  dibroTiio-devivative,  CHPhBr-CHBr-CH'.CHPh,  is  prepared  by 
mixing  the  theoretical  quantities  of  its  constituents  in  ethereal 
solution  in  the  cold,  and  allowing  the  mixture  to  remain.  It  forms 
tufts  of  colourless,  acicular  crystals,  and  melts  at  147 — 148°,  decom- 
posing if  not  quite  pure.  It  combines  with  some  difficulty  with  two 
atoms  of  bromine  forming  the  tetrabrominated  derivative. 

When  a  solution  of  diphenyldiethylene  in  carbon  bisulphide  is 
treated  with  a  solution  of  bromine  in  the  same  solvent  in  the  propor- 
tion required  for  the  formation  of  a  tetrabromide,  the  liquid  is 
decolorised  after  some  time,  a  small  quantity  of  the  hydrocarbon 
being  deposited  ;  on  distillation,  the  dibromo-derivative  passes  over 
together  with  a  brominated  compound,  intermediate  in  composition 
between  the  di-  and  tetra-bromo-derivatives.  This  substance  crystal- 
lises from  carbon  bisulphide  in  long  prisms,  and  melts  at  198°,  pre- 
viously softenmg  at  190°.  S.  B.  A.  A. 

Synthesis  of  Benzylcinnamic  Acid.  By  A.  Oglialoro  (Gazzetfa, 
20.  162 — 164). — Benzylcinnamic  Acid,  C10H14O2. — A  mixture  of  sodium 
hydrocinnamate  and  benzaldehyde  in  molecular  proportion  is  heated 
with  an  excess  of  acetic  anhydride  for  six  hours  at  160°,  and  the 
unaltered  anhydride  and  the  phenylpropionic  acid  are  then  removed 
by  treating  the  product  with  ether  and  hot  water  respectively.  The 
residue,  after  being  purified  by  extraction  with  boiling  light  petro- 
leum, crystallises  from  absolute  alcohol  in  large,  white  needles  which 
melt  at  158°,  The  most  probable  constitution  for  this  compound  is 
that  of  a  benzylcinnamic  acid,  CHPh:C(CH2Ph)-C00H. 

S.   B.  A.  A. 

Naphthyl  Sulphides.  Bv  F.  Krafft  and  E.  Bourgeois  (i?er.,  23, 
3045—3049;  compare  Abstr.",  1890,  1311).— aa-Dinaphthyl  sulphide 
may  be  prepared  from  bromonaphthalene  and  the  lead  salt  of 
a- naphthyl  mercaptan  in  the  manner  previously  described.       Phenyl- 
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y.-naphlhijl  siilphide,  C,„H7-SPh,  is  obtained  in  the  saine  way 
by  heating  a-bromouaphthalene  with  the  lead  salt  of  pbenyl  mer- 
captan,  at  240°  for  2 — 3  hours  ;  it  crystallises  from  alcohol  in  hard, 
colourless,  lustrous  prisms  which  melt  at  41-5°,  and  boil  at  218"  under 
u  pressure  of  14  mm.  The  yield  is  over  50  per  cent,  of  the  lead  salt 
employed;  on  oxidation,  the  corrc  sf)onding  sulphone  is  obtained. 

Fhenyl-li-naphfhyl  sulphide,  CoH^-SPh,  is  formed,  together  with 
diphenyl  sulphide  and  /3/^-dinnpht,hyl  sulphide,  from  monobromo- 
beuzene  and  the  lead  salt  of  /3-naphtbyl  mercaptan ;  it  crystallines 
from  alcohol  in  stellate  groups  of  small,  white  needles,  or  in  lustrous 
l)lates,  which  melt  at  51*5°,  and  boil  at  224°  under  a  pressure  of 
14  mm.  The  yield  is  25  per  cent,  of  theory,  and  the  corresponding 
sulphone  is  obtained  on  oxidation.  J.   B.   T. 

Action  of  Aromatic  Bases  on  Naphthol  Violet.  By  R.  Hirsch 
and  F.  Kalckhoff  (Ber.,  23,  2992 — 2994). — A  new  colouring  matter 
related  to  naphthol  violet  has  recently  been  described  by  Witt 
(Abstr.,  1890,  1307),  who  regards  it  as  being  formed  simply  by  the 
action  of  heat  on  the  last-named  colouring  matter.  The  authors  had. 
also  previously  observed  that,  under  cerlain  circumstances,  prepara- 
tions of  naphthol  violet  have  an  unusually  blue  shade.  According 
to    present    ideas,    the    colouring    matter     has     the     constitution 

Ci()H6<7!^^C6H2*NMe2,HCl,    and    is   formed   from   nitrosodimethyl- 

aniline  and  /3-naphthol  according  to  the  equation 

CioHsO  +  CaHuN^OCl  =  C18H15N2OCI  +  H,0  +  H.,. 

The  hydrogen  thus  set  free  reduces  another  portion  of  nitrosodi- 
methvlaniline  to  amidodimethylaniline,  and  the  authors  regarded  it  as 
probable  that  the  blue  colouring  matter  was  formed  by  the  further 
action  of  the  latter  on  naphthol  violet,  and  they,  in  fact,  succeeded  in 
thus  obtaining  a  colouring  matter  identical  in  every  respect  with  that 
described  by  Witt.  In  place  of  amidodimethylaniline,  other  aromatic 
bases,  and  evoi  ammonia,  may  be  employed,  well-defined  colouring 
matters  being  thus  obtained.  The  compound  from  aniline  crystallises 
in  brown  needles  which  melt  at  256°  and  dissolve  in  concentrated 
sulphuric  acid  with  a  violet  coloration.  The  base  from  paratoluidine 
resembles  it  very  closely,  but  melts  at  250'^,  whilst  that  from  a-naph- 
thylamine  has  a  yellowish-brown  colour  in  sulphuric  acid  solution. 
The  yield  docs  not,  as  a  rule,  amount  to  more  than  50  per  cent. 

The  constitution  of  these  colouring  matters  has  not  yet  been  ascer- 
tained, but  they  are  probably  formed  in  a  similar  manner  to  the 
quinoneanilides.  H.  G.  C. 

Naphthoic  Acids.  By  A.  G.  Ekstrand  (/.  pr.  Chem.  [2],  42, 
273 — 304;  compare  Abstr.,  1H89,  52,152). — This  paper  is  largely  a 
reprint  of  wliat  has  already  appeared.  The  nitro-y3-naplithoic  acids  are 
best  obtained  as  follows  : — /J-Naphthoic  acid  is  gently  warmed  with 
nitric  acid  of  sp.  gr.  1'42  (two  parts)  until  red  fumes  cease  to  appear,  and 
the  product  is  washed  with  water,  dissolved  in  soda,  and  the  sodium  salt 
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crystallised  ;  the  acids  are  then  liberated  from  the  recrystallised  salts 
by  hydrochloric  acid,  dissolved  in  alcohol,  and  converted  info  their 
ethyl  salts  by  drj'  hydrogen  chloride  ;  the  ethyl  salts  are  separated  by 
light  pelroleum,  in  which  that  of  the  acid  of  m.  p.  288''  is  sparingly 
soluble,  the  residue  from  the  mother  liquor  being  recrystallisod  from 
benzene,  and  the  mixed  tables  (ethyl  salt  of  acid  of  ra.  p.  288°)  and 
needles  (ethvl  salt  of  acid  of  m.  p.  293°)  separated  by  hand. 

]S'itro-/:J-naphthoic  acid  (m.  p.  298°,  Abstr.,  1885,  905)  dissolves  in 
660  parts  of  alcohol  at  the  ordinary  temperature.  The  bai-inni  salt 
crystallises  with  4  mols.  H.O  ;  the  calcinm  salt  (with  3J  mols.  H.O) 
dissolves  in  930  parts  of  water  at  the  ordimry  temperature.  When  the 
acid  is  oxidised  by  potassium  permanganate,  a  non-nitrogen ons  acid 
is  obtained  which  ciystallises  in  slender  needles  and  melts  at  200"^ :  it 
has  not  been  identified,  but  its  formation  is  a  strong  indication 
that  the  nitro-  and  carboxyl- groups  are  not  in  the  same  benzone 
nucleus.  Nitro-/3-naphthoic  acid  gives  no  dinitronaphthalene  when 
treated  with  nitric  acid,  whereas  nitro-a-naphthoic  acid  does.  When 
araido-y3-naphthoic  acid  (ra.  p.  232°,  loc.  cit.)  is  heated  with  barium 
oxide,  a-naphthylamine  is  obtained ;  thus  the  constitution  of  the 
nitro-  acid  is  '[NOo  :  COOH  =  1'  :  2  or  4'  :  2].  Acetamido-ft- 
naphthoic  acid  crystallises  in  small  tables  melting  at  291°. 

By  the  action  of  chlorine  on  amido./:J-naphthoic  acid  (m.  p.  232°) 
in  hot  glacial  acetic  acid  in  the  presence  of  iodine,  a  substance  in- 
soluble in  water  and  alcohol  is  obtained,  which  crystallises  from 
glacial  acetic  acid  in  orange  needles  melting  with  intuisiescence  at 
235° ;  the  analysis  of  this  substance  agrees  fairly  well  with  the 
formula  OH'CioHsCls'COOH ;  if  the  treatment  with  chlorine  is  con- 
tinued, the  product  crystallises  in  pale-red  needles  which  melt  with 
intumescence  at  238°.  By  chlorinating  the  amido-acid  in  the  cold,  and 
treating  the  product  with  sulphurous  anhydride,  a  substance  contain- 
ing less  chlorine  is  obtained  ;  it  crystallises  in  brownish  tables  which 
melt  about  234° ;  when  further  chlorinated,  it  melts  at  237°  ;  its 
formula  is  uncertain,  but  a  calcium  salt  (with  5  mols.  HoO)  has  been 
obtained  in  yellow  needles.  Two  other  chlorine  derivatives,  the  one 
crystallising  in  orange-red  tables  and  melting  at  220°,  and  the  other, 
a  iDrick-red  powder  melting  at  277°,  have  also  been  obtained. 

Dinitro-^-naphthoic  acid  (m.  p.  248°,  Abstr.,  1884,  1361)  dissolves 
in  61  parts  of  alcohol  at  the  ordinary  temperature.  The  ammonium 
(with  1  mol.  H2O),  sodium  (with  4  mols.  H2O),  barium  (with  8  mols. 
HoO),  and  calcium,  (with  5  mols.  HoO)  salts  are  described.  B3' 
treating  this  acid  with  a  large  excess  of  hydr.gen  sulphide  in  ammo- 
niacal  solution,  a  dark-brown,  infusible  powder  is  obtained  ;  it  cannot 
be  freed  from  sulphur,  but  it  appears  to  be  a  diimido-^-naphthoic 
acid,  COOH-CioH5(NH)2  (compare  Abstr.,  1889, 153  ;  1886,  943;  1887, 
373).  From  analogy  with  the  dinitro-a-naphthoic  acid  (m.  p.  265°), 
the  author  ascribes  the  constitution  [(N0j)2  :  COOH  =  1'  :  1  :  2  or 
4'  :  4  :  2]  to  this  acid. 

Diamido-ft-naphthoic  acid,  obtained  by  reducing  the  above  dinitro- 
acid  with  ferrous  sulphate  in  ammonia,  crystallises  in  greenish- 
yellow  needles  which  melt  at  202°,  and  partially  sublime;  the  calcium 
salt  and  the  monohydrochloride,  melting  above  285°,  were  obtained. 
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Nitro-/3-naplitboic  acid  (m.  p.  288,  Abstr.,  1885,  905)  dissnlves  in 
390  parts  of  alcohol  at  the  ordinary  temperature.  The  ethjl  salt 
melts  at  121°,  not  122^.  The  ammonium,  harium  (with  8  mols.  H..,0), 
and  calcium  (with  4^  mols.  H.>0)  salts  are  described.  Oxidation  with  " 
permanganate  and  treatment  of  the  amido-acid  with  calcium  oxide 
lead  to  the  same  conclusion  as  in  the  case  of  the  /3-nitro-acid  (see 
above).  Calcium  amido-S-naphthoate  crystallises  with  4  mols.  H2O. 
A cetamido- ^-naphthoic  acid  crystallises  in  slender  needles  which  melt 
at  258°  ;  the  diacehjl  derivative  melts  at  181°.  Nitracetamido-8- 
7iaphfhoic  acid  forms  slender  needles  melting  at  270°.  When  the 
amido  acid  is  treated  with  chlorine  in  glacial  acetic  acid  in  presence 
of  iodine,  a  product  is  obtained  which  crystallises  in  colourless 
needles  and  melts  with  intumescence  at  258°  ;  it  would  appear  from 
its  formula,  OH-CmHiCU-COOH,  to  be  a  dichloride  of  a  dichloroxy-/^- 
naphthoic  acid.  In  another  experiment,  cnlourle-^s  tables  of  the 
formula  OH^CioHaCl^-COOH,  and  meltino-  at  237°,  were  obtained. 

Dinitro-/3-naphthoic  acid  (m.  p.  226°,  Abstr.,  1884,  1361)  dissolves 
in  57  parts  of  alcohol  at  the  ordinary  temperature  ;  the  ammonium, 
salt  (with  1  mol.  HgO)  dissolves  in  285  parts,  and  the  calcium  salt 
(with  4  mols.  H.>0)  in  1740pnrts  of  water  at  the  ordinary  tempera- 
ture ;  the  barium  saU  (with  6  mols.  H3O)  is  described. 

Nitramido-8-na/phthoic  acid  is  obtained  by  treating  an  ammonincal 
solution  of  the  dinitro-acid  (m.  p.  226°)  with  hydrogen  sulphide, 
adding  acetic  acid,  digesting  the  precipitate  with  hydrochloric  acid, 
and  decomposing  tlie  solution  thus  obtained  by  ammonia ;  it  forms 
stellate  needles  and  melts  at  235°  ;  its  hjdrochloride  forms  slender, 
red  needles. 

Diamido- ft- naphthoic  acid  is  obtained  by  reducing  the  dinitro-acid 
(m.  p.  226°)  with  ferrous  sulphate  in  ammonia;  it  melts  about  230°, 
but  with  blackening,  and  forms  small,  six-sided  crystals.  The 
calcium  salt  (with  4J  mols.  HoO)  and  the  dihydrochloride  are  de- 
scribed. 

The  ethyl  salt  of  a  third  nitro-acid  remains  in  the  mother  liquor 
of  the  benzene  solution  in  the  preparation  of  the  above  nitro-acid 
(see  beginning  of  the  abstract).  The  nitro-^ -naphthoic  acid  corre- 
spondiTig  with  this  ethyl  salt  crystallises  in  stellate  needles  which 
melt,  although  nut  sharply,  at  285°;  the  ethyl  salt  melts  at  75°. 

A.  G.  B. 

Dry  Distillation  of  Terpenylic  Acid.  By  C.  Amthor  and  G. 
MiiLLER  (J.pr.  Chem.  [2],  42,  385— 399).— By  the  dry  distillation  of 
terpenylic  acid,  Amthor  (Abstr.,  1882,  44)  obtained  a  syrupy  acid, 
tfracrylic  acid,  a  lactone  boiling  at  202—204°,  and  a  lactone,  C7H12O., 
boiling  at  210—212°  ;  but  Fittig  and  Kraft  (Abstr.,  1882,  42)  obtained 
no  lactone.     The  authors  have,  therefore,  reinvestigated  the  subject. 

100  parts  of  boiling  ether  dissolve  3'856  parts  of  terebic  acid,  and 
the  same  quantity  of  cold  ether  dissolves  1'698  parts  ;  the  following  is 
therefore  a  better  method  for  separating  this  acid  from  terpenylic 
acid  than  that  previously  adopted  (loc.  cit.)  : — The  mixed  acids  are 
heated  to  80 — rO°,  at  which  temperature  most  of  the  terebic  acid 
remains  unmelted,  and  is  separated  from  the  molten  terpenylic  acid 
by  filtration  through  cotton- wool  in  a  hot  water  funnel ;  the  terpenylic 
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acid  is  then  crystallised  from  hot  water,  and  again  lieatefl  until  most 
of  it  is  melted,  when  warm  water  is  added  and  the  solution  filtered 
through  cotton-wool  ;  some  of  the  crystals  which  separate  on 
cooling  are  then  dried  on  a  microscope  slide,  heated  to  80 — 90",  and 
examined  under  the  microscope  for  any  still  solid  particles  of  terebic 
acid.  The  melting  and  solution  in  water  are  repeated  until  no  more 
terebic  acid  is  detected  in  the  crystals  examined  in  this  way. 

Barium  diterpenylate  crystallises  with  2  mols.  H.,0  (Abstr.,  1882, 
4.3),  one  of  which  is  lost  over  sulphuric  acid,  and  both  at  a  high 
temperature,  although  not  without  partial  decomposition. 

The  investigation  of  the  produ'ts  of  the  distillation  of  terpenylic 
acid  was  carried  out  on  much  the  same  lines  as  previously  (Abstr., 
1882,  44)  ;  the  acid  was  not  perfectly  dry  when  distilled,  still  contain- 
ing its  water  of  crystallisation  (1  mol.).  The  products  isolated  were 
teracrvlic  acid  (b.  p.  218"),  a  syrupy  acid,  and  a  very  small  quantity  {»f 
other  acids;  a  very  little  heptalactone  (?)  (b.  p.  210 — 213°);  and 
vaiious  neutral  oils,  soluble  and  insoluble  in  water,  among  which  was 
an  oxetone,  C13H24O0. 

Fittig  and  Kraft  probably  overlooked  the  lactone  produced  in  the 
distillation,  having  used  too  little  terpenylic  acid. 

Heptolactone  boils  at  218°  (b'ittig  and  Kraft,  220°;  Anithor, 
202-204").  ■  A.  G.  B. 

Methyldipyridyls.  By  A.  Hkuskr  and  C.  Stoehr  (/.  pr.  Chem. 
[2J,  42,  429— 440).— Anderson  (Annaleii,  105,  SU)  obtained  a  sub- 
stance, which  he  called  parapicoline,  by  the  action  of  sodium  on 
(impure)  picoline.  More  recently  Ahrens,  (Abstr.,  1889,  59)  obtained 
a  base  which  he  called  dipicolyl  by  the  same  process,  but  his  picoline 
was  not  free  from  higher  homologues.  The  authors  have  obtained  a 
pure  product  and  designate  it  as  aa-dimethyldipyridyl. 

OLX-DimethyldipijTidyl^  Ci2H,2N2,  is  prepared  by  adding  thin  strips  of 
sodium  (lO  grams)  to  a-picoline  (b.  p.  128°,  20  grams)  in  a  flask 
and  gently  warming  the  mixture,  after  ^^S  days,  in  a  reflux  appa- 
ratus. Water  is  then  added  to  the  reaction  mass,  an  operation 
requiring  great  care  as  unaltered  sodium  is  liable  to  remain  enclosed 
in  the  mass  and  to  cause  an  explosion,  and  the  separated  oil  is  distilled  ; 
amm^onia  and  unaltered  picoline  come  off  below^  150°,  and  then  practi- 
cally nothing  distils  until  300°.  All  that  distils  above  300°  is  redistilled, 
Avhen  the  greater  portion  comes  over  at  303 — 300°  ;  this  portion  is 
dissolved  in  absolute  alcohol  and  converted  into  hydrochloride  by  a 
current  of  dry  hydrogen  chloride  ;  the  hydrochloride  is  recry.stallised, 
decomposed  by  aqueous  sodium  carbonate,  and  the  free  base  extracted 
with  ether.  This  base  crystallises  from  water  in  large,  lustrous, 
white  leaves,  with  4  mols.  HgO,  which  are  lost  over  sulphuiic  acid; 
the  crystals  melt  at  37 — 38°,  and  the  anhydrous  substance  at  84".  It 
dissolves  in  most  solvents  ;  like  other  pyridine  bases,  it  is  less  soluble 
in  hot  than  in  cold  water,  and  is  separated  from  its  aqueous  solution 
by  alkalis  ;  it  is  specifically  heavier  than  water,  and  has  a  characteristic 
odour.  Its  solutions  give  a  yellow  colour  with  potassium  ferrocyanide, 
and  brown-red  tables  gradually  separate  from  the  solution.  The  hydro- 
chloride crystallises  in  colourless  leaves,  and  dissolves  easily  in  water 
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and  sparingly  in  alcohol ;  the  picrate  crystallises  in  sparingly  soluble 
yellow  tables,  and  melts  with  decomposition  at  240° ;  the  stannochloride 
forms  prismatic,  yellow  needles  which  melt  at  179 — 180°;  the  zinc 
salt  and  the  platinochloride  are  described;  the  latter  is  sparingly 
soluble ;  the  aurochloride  forms  needles,  darkens  at  200°,  and  melts 
at  209 — 210°  (compare  Ahrens,  loc.  cit.)  ;  the  mercurochloride  crystal- 
lises in  serrated  leaves  which  darken  at  210°  and  melt  at  220°. 

cc-Methyldipyridyl-oc-carboxyUc  acid,  CsNHgMe'CaNHa'COOH,  ob- 
tained by  oxidising  aa-dimethyldipyridyl  with  potassium  permanga- 
nate, crystallises  in  pale  yellow  needles  (with  5  mols.  H2O)  ;  it  is 
freely  soluble  in  hot  water  and  alcohol,  and  its  solutions  give  a  red- 
dish-yellow colonr  with  ferrous  sulphate  ;  the  anhydrous  acid  melts  at 
193°  giving  off  carbonic  anhydride. 

a-Methyldipyridyl,  CoNHsMe-CsIVHi,  is  formed  when  the  above 
mentioned  carboxylic  acid  is  heated  with  glacial  acetic  acid  in  a 
sealed  tube  at  180 — 190°  for  2 — 3  hours  ;  the  acetic  acid  is  evaporated, 
and  the  base  liberated  by  sodium  carbonate  and  extracted  with  ether. 
It  is  more  soluble  in  w^ater  than  dimethyldipyridyl,  and  melts  at  94° ; 
it  will  be  treated  of  in  a  future  communication.  A.  G-  B. 

a-Picoline  and  a-Isobutylenepyridine.  By  C.  Stoehe  (/.  pr. 
Chem.  [2],  42,  420 — 428). — a-Picoline  was  obtained  from  animal  oil 
by  treating  the  hydrochloric  acid  solution  of  the  fraction  128 — 133° 
with  mercuric  chloride  and  recrystallising  the  mercurochloride  formed. 
It  boils  at  128°.  The  platinochloride  never  contains  any  water  of 
crystallisation,  whatever  the  circumstances  under  which  it  is  crystal- 
lised (compare  Weidel,  Abstr.,  1880,  269 ;  Seyfferth,  J.  pr.  Chem. 
[2],  34,  248) ;  it  crystallises  in  monoclinic  tables,  a  :  b  :  c  = 
0-G636  :  1  :  0-9078  ;  /3  =  72°  46'  ;  it  melts  with  decomposition  at 
195°,  not  178°  (Lange,  Abstr.,  1886,  256 ;  and  others),  and  is  more 
soluble  in  water  than  y3-picoline  platinochloride.  Impure  a-picoline 
(b.  p.  128 — 134°)  gives  a  platinochloride  which  crystallises  with 
1  mol.  H2O,  melts  at  195°,  and  is  nearly  similar  in  crystalline  form 
[a:b  :c  =  0-9758  :  1  :  1-3270 ;  y3  =  76°  47']  to  the  platinochloride 
previously  described  as  that  of  a-picoline  (loc.  cit.). 

cc-Isobutylenepyrldine,  CgHnN,  is  obtained  by  heating  a-picoline  (8 
i^rams)  with  acetone  (5  grams)  and  some  zinc  chloride  in  a  sealed  tube 
;it  250 — 260°  for  10  hours ;  the  product  is  acidified  with  hydrochloric 
acid,  extracted  with  ether,  and,  after  heating  to  expel  ether,  distilled 
with  steam  ;  solid  sodium  hydroxide  is  then  added  and  the  liberated 
bases  distilled,  dried  by  potassium  hydroxide,  and  redistilled.  The 
greater  part  of  the  distillate,  boiling  below  140°,  is  unaltered  a-picoline ; 
the  rest  is  twice  fractionated,  and  the  portion  boiling  between  190 — 210° 
(■(mverted  into  mercurochloride,  from  which  the  isobutylenepyridine  is 
liberated  by  potassium  hydroxide.  It  boils  at  200°,  is  very  sparingly 
soluble  in  water,  has  a  blue  fluorescence  and  peculiar  odour ;  its 
aqueous  solution  becomes  turbid  from  separation  of  the  base  at  the 
temperature  of  the  hand,  and  it  is  volatile  with  steam.  Its  sp.  gr.  at 
i)°/4°  is  0-9715.  The  hydrochloride  crystallises  in  prisms  melting  at 
140 — 141°,  and  soluble  in  alcohol  and  water  ;  the  platinochloride  forms 
needles  or  prisms  (with  2  mols.  HoO),  and'  melts,  when  anhydrous,  at 
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163 — 164°  with  decomposition  ;  the  aurocliloride  is  unstable,  and  melts 
at  135 — 137°;  the  mer cur ochloride  is  sparingly  soluble,  and  crystallises 
in  long,  slender,  lustrous  needles  which  melt  at  144 — 145° ;  the 
picrate  forms  small,  yellow  needles,  melts  at  177°,  and  is  sparingly 
soluble.  A.  G.  B. 

Diethylmuscarinepyridine.  By  H.  Lochert  (Bull.  Soc.  Chim, 
[3],  3,  858 — 861). — Diethylmuscarinepyridiite  bromide 

C6]SrH5Br-CH2-CH(OEt)2, 

is  obtained  by  heating  a  mixture  of  bromacetal  and  pyridine,  in  mole- 
cnlar  proportion,  at  80°  for  10  days  ;  on  cooling,  the  compouml  crystal- 
lises out  in  deliquescent,  nacreous  scales  -which  are  very  soluble  in  water 
and  in  alcohol.  With  platinum  tetrabromide,  it  forms  a  red,  amorphous 
precipitate,  which  is  almost  insoluble  in  water,  completely  insoluble 
in  alcohol. 

On  treating  diethylmuscarinepyridine  bromide  in  aqueous  solution 
with  moist  silver  oxide,  a  colourless,  strongly  alkaline  liquid  is  obtained, 
which  neither  crystallises  on  concentration  nor  forms  crystalline 
salts,  concentration  of  the  solutions  yielding  syrupy  liquids.  Di- 
ethylmuscarinepyridine, OH'C5NH5*CH2'CH(OEt)2,  as  thus  obtained, 
precipitates  the  hydroxides  of  silver  and  of  copper  from  solutions  of 
their  salts. 

Further  communications  on  other  muscarine  derivatives  are  pro- 
mised, as  also  on  the  synthesis  of  muscarine  itself  by  means  of 
bromacetal  and  trimethylamine.  T.  G.  N. 

Tribromoquinolines.  By  A.  Glaus  and  P.  Heermann  (J.  pr. 
Chem.  [2],  42,  327— 346).— The  generic  similarity  between  3  :  4'- 
dibromoquinoline  and  the  tribromoquinoline  described  by  Glaus  and 
Welter  (Abstr.,  1890,  1320),  and  the  fact  that  the  latter  can  be 
obtained  by  brominating  4'-bromoquinoline,  settles  the  orientation  of 
two  of  the  bromine  atoms  in  this  tribromoquinoline.  The  position  of 
the  third  bromine  atom  is  now  settled,  for  the  authors  have  succeeded 
in  obtaining  the  same  tribromoquinoline  by  heating  1  :  3-dibromo- 
quinoline  hydrobromide  dibromide  according  to  Glaus'  and  Gol- 
lischonn's  method  (Abstr.,  1887.  158)  ;  this  is  therefore  1:3:4'- 
tribromoquinoline.  This  conclusion  is  supported  by  the  fact  that- 
quinoline-3-sulphonic  acid  and  quinoline-1-sulphonic  acid  both  give 
this  tribromoquinoline  when  they  are  brominated,  for  it  is  known 
that  the  first  bromine  atom  enters  into  the  4' -position.  It  is  to  be 
noted  that  Glaus  and  Kiittner  (Abstr.,  1887,  278)  were  not  working 
with  pure  quinoline-1-sulphonic  acid  when  they  obtained  a  tribromo- 
quinoline of  melting  point  198°,  but  with  a  mixture  of  this  and 
quinoline-4-sulphonic  acid,  which  by  their  method  yielded  only 
3:4:  4'-tribromoquinoline ;  that  the  tribromoquinoline  obtained  by 
Glaus  and  Zuscblag  (Abstr.,  1890,  267),  melting  at  185°,  is  a  mixture 
of  1:3:  4'-  and  3:4:  4'-tribromoquinolines ;  and  that  Lubavin's 
{Beilstein,  3,  749)  tribromoquinoline  (m.  p.  173 — 175°)  is  impure 
1:3:  4'-tribromoquinoline, 
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1:4:  4*' -Trih'omoquinoUne  is  obtained  by  heating  the  hjdrobroraide 
dibromide  of  1  :  4-dibromoquinoline  (m.  p.  127°,  Abstr.,  1890,  172), 
and  fractionally  precipitating  the  acetic  acid  solution  of  the  residue 
by  the  method  already  given.  It  forms  small  needles  when  crystal- 
lised and  large  needles  when  sublimed ;  it  melts  at  168 — 168"5° 
(uncorr.),  and  dissolves  in  most  organic  solvents.  Its  salts  with  the 
stronger  mineral  acids  crystallise  well,  but  are  dissociated  by  water. 
■  The  platinochloride  foriRfi  0T2bnge-red  crystals,  which  are  dissociated 
by  water  and  alcohol.  No  methiodide  has  been  obtained.  Two  nitro- 
derivatives,  melting  at  197°  (uncorr.)  and  157°  (uncorr.)  respectively, 
and  soluble  and  insoluble  in  alcohol,  respectively,  have  been  obtained. 
This  tribromoquinoline  is  also  obtained  by  brominating  4  :  1-bromo- 
quinolinesulphonic  acid  (Abstr.,  1890,  267)  ;  if  too  much  bromine  (above 
2  mols.)  is  used,  a  tetrabromoquinoline  melting  at  198"  is  also  formed, 
and  the  constitution  of  this  is  evidently  1:3:4:  4i' -tetrabromoquinoline. 
It  is  identical  with  the  tetrabromoquinoline  obtained  by  Glaus  and 
Welter  (Abstr.,  1890,  1320),  and  is  perhaps  the  compound  (m.  p. 
198")  obtained  by  Glaus  and  Kiittner,  and  described  by  them  as  a 
tribromoquinoline  (see  above). 

Glaus  and  Posselt  (Abstr.,  1890,  522)  studied  the  action  of  phos- 
phorus pentabromide  on  1  :  4-hydroxyquinolinesulphonic  acid  at  130* 
and  160°,  and  obtained  substances  which  they  described  as  a  bromo- 
quinolinesulphonic  bromide  and  a  tribromoquinoline,  respecfcively. 
Closer  investigation  has  now  shown  that  bofch  these  substances  still 
contain  the  hydroxyl  group,  being  1-hydroxy-?  :  4-bromoquinoline- 
.sulphonic  bromide  and  l-hydroxy-b  :  4  :  4'-tribromoquinoline  respec- 
tively, and  not  the  aforesaid  compounds. 

l-hydroxij-3  :  4  :  4*' -trihromoqui^wline  crystallises  in  long,  brilliant, 
lustrous,  colourless  needles,  and  melts  at  172 — 173°,  not  168°;  its 
basic  properties  are  inappreciable,  for  it  forms  no  platinochloride 
or  methiodide,  but  yields  metallic  derivatives  with  the  alkalis  and  the 
heavy  metals. 

When  I-hydroxy-?  :  4-bromoquinolinesulphonic  acid  is  treated  with 
tin  and  hydrochloric  acid,  the  hydroxyl  group  is  reduced,  and  the 
hydroquinoline-4-sulphonic  acid,  GoNHio'SOaH,  described  byLellraann, 
is  obtained;  it  crystallises  with  1  mol.  H2O,  and  melts  at  315^ 
(uncorr.)  ;  its  potassium  salt  was  obtained.  A.   G.    B. 

2'-Qmnolylacetaldehyde.  By  E.  Garlier  and  A.  Einhorn  (Ber., 
23,  2894— 2897).— 2'-Quinolylacetaldehyde  may  be  prepared  by  the 
electrolysis  of  2'-quinolyl-a-hydroxypropionic  acid,  or  by  the  action 
of  concentrated  sulphuric  acid.  On  treating  quinolylhydroxypropionic 
acid  with  a  glacial  acetic  acid  solution  of  bromine,  dibromoquinolyl- 
acetaldehyde  is  formed,  melting  at  180".  The  phenylhydrazo7ie  crystal- 
lises from  alcohol  in  prisms  which  melt  at  168 — 169°.  The  oxime 
crystallises  in  white  needles  melting  at  235 — 237°.  By  the  action  of 
phosphorus  pentachloride  on  the  aldehyde,  2'-u)-dichloroethylquinoline, 
CgNHe'GHo'CHGlo,  is  formed,  crystallising  from  ether  or  alcohol  in 
white  needles  which  melt  at  80°. 

2'-3'-Diquinolyl  is  prepared  from  orthamidobenzaldehyde  and 
quinolylacetaldehyde  ;    it  crystallises  from  alcohol  in  white  plates, 
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melting  at  175-5°,  and  is  identical  with  the  compound  obtained  bj 
Weidel  by  the  action  of  sodium  on  quinoline. 

2'-Quinolylacetic  acid  is  formed  by  the  oxidation  of  the  aldehyde,  or 
by  fusion  with  potassium  hydroxide ;  it  crystallises  from  alcohol  in 
white  needles  which  melt  at  275°,  and  may  be  sublimed  without 
decomposition.  The  hydrochloride  melts  at  243°.  The  calcium  salt 
forms  a  white,  crystalline  powder;  the  silver  salt  decomposes  on 
exposure  to  light,  and  yields  quinaldine  on  distillation  in  an  atmo- 
sphere of  hydrogen ;  it  is  also  formed  by  heating  the  calcium  salt 
with  calcium  oxide. 

2' -Quinolylpmpionic  acid,  CgN-He'CHj-CHj-COOH,  is  prepared  by 
the  reduction  of  quinolylacrylic  acid  with  sodium  amalgam  ;  it 
crystallises  from  water  or  alcohol  in  needles  which  melt  at  115 — 116°. 
The  ethyl  fait  crystallises  from  light  petroleum  in  needles  which 
melt  at  116°.     No  other  salts  could  be  obtained. 

2'-Quinolyldihromopropionic  acid,  C9NH6*CHBr*CHBr*COOH,  is 
formed  by  the  action  of  bromine  on  quinolylacrylic  acid ;  it  crystal- 
lises from  glacial  acetic  acid  in  white  prisms  which  melt  at  180 — 181°. 
If  this  compound  is  dissolved  in  an  alkaline  carbonate  solution,  and 
distilled  in  a  current  of  steam,  2' -quinolylacetji/lene,  C9NH8*C:CH,  is 
formed  ;  this  is  an  oily  liquid,  and  yields  2' -quinolyldihromethylene, 
CgNHe'CBrlCHBr,  which  is  deposited  from  ether  in  nodular  crystals 
melting  at  63 — 64°.  By  the  action  of  excess  of  bromine  on  this 
compound,  a  perhromide  is  obtained,  which  crystallises  in  prisms,  and 
melts  at  195—196°. 

2'-Quinolyldihydroxyprapiome  acid,  C»NHe-CH(OH)-CH(OH)-COOH, 
is  prepared  by  the  oxidation  of  quinolylacrylic  acid  with  a  dilute  solu- 
tion of  potassium  permanganate  at  low  temperatures;  it  crystallises 
irom  water  or  alcohol  in  prisms  which  melt  at  113";  the  ethyl  salt 
forms  prisms  melting  at  11 05°.  J.  B.  T. 

Nitro-  and  Chloro-derivatives  of  /:?-Methyl-;^-oxyquinazoline 
(Anhydroacetylorthamidobenzamide).      By  L.  H.  Dehoff  (J.  pr. 

Ghem.  [2],  42,  346—360;  compare  Abstr.,  1887,  1043).— Nitro- ^^ 
methyl- B-oxyqiiinazoline  is  obtained  by  nitrating  /J-methyl-^-oxyquin- 
nzoline  with  nitric  acid  (sp.  gr.  15)  at  the  boiling  point,  and  evapo- 
rating. It  crystallises  from  hot  water  as  a  white  powder  ;  it  begins 
to  darken  at  230°,  but  is  not  further  changed  till  280° ;  when  heated 
on  platinum  foil,  it  explodes  feebly ;  it  dissolves  in  aqueous  alcohol 
and  alkalis,  but  not  in  ether  or  benzene.  Its  solution  in  ammonia 
gives  a  white  silver  compound  when  |irecipitated  with  silver  nitrate, 
but  is  not  precipitated  by  the  salts  of  other  heavy  metals.  It  crystal- 
lises unchanged  from  hot  strong  hydrochloric  acid.  The  methyl 
compound  forms  small,  slender,  white  needles  melting  at  165°. 

No  monochloro-derivative  has  been  obtained. 

Tetrachloro- ^-methyl- t.-oxyquinazoline  is  produced  by  mixing  the 
oxyquinazoline  (8  grams)  with  phosphoric  chloride  (25  grams),  dis- 
solving the  mixture  in  phosphorous  chloride  (10  grams),  and  heating 
for  12  hours  at  170°;  the  excess  of  the  phosphorus  chlorides  is 
distilled  off,  and  the  residue  Avashed  with  soda  solution,  and  crystal- 
lised from  alcohol;  the  yield  is  53  per  cent.     It  crystallises  in  white 
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needles  which  melt  at  124 — 125^,  and  are  insoluble  in  water,  but 
soluble  in  most  other  solvents. 

When  the  tetrachloro-derivative  is  evaporated  with  alcoholic 
potash,  and  the  residue  dissolved  in  water,  filtered,  and  treated  with 
dilate  sulphuric  acid,  a  precipitate  is  obtained  whicli  crystallises  from 
alcohol  in  yellowish  prisms  melting  at  206 — 207° ;  the  formula  of 
this  substance  is  CgHiClaNs'OH.  The  ethyl  compound,  CgHiClsNo'OEt, 
is  obtained  at  the  same  time,  being  left  undissolved  by  the  water ;  it 
crystallises  from  alcohol  in  soft,  lustrous,  white  needles  melting  at 
75 — 76°.  The  amide,  CgHiClsNa'NHo,  is  obtained  by  heating  the 
tetrachloro-derivative  with  alcoholic  ammonia  at  150 — 160°  for  2 — 3 
hours  ;  the  reaction  mass  is  washed  with  water,  and  heated  with, 
alcohol  and  animal  charcoal ;  the  alcoholic  solutioh  is  then  precipi- 
tated with  water.  The  amide  crystallises  in  needles  which  blacken 
at  178°,  and  melt  at  183 — 184°  ;  it  dissolves  in  dilute  alcohol  and 
benzene,  but  not  in  ether,  light  petroleum,  or  water ;  its  hydro- 
chloride blackens  and  decomposes  about  200°.  A  methylamitie 
derivative,  CgHiClsNo-NHMe,  was  obtained  by  heating  the  tetrachloro- 
derivative  with  methyiamine  at  110°;  it  forms  white,  microscopic 
needles  (with  1  mol.  HoO),  which  soften  at  149°,  and  melt  at  155°. 
An  anilide,  CgHiClsNo'NHFh,  was  also  obtained ;  it  crystallises  (with 
1  mol.  alcohol)  in  thick,  white,  rhombic  tables. 

A  consideration  of  the  above  compounds  leads  to  the  conclusion 
that  tetrachloro-/^-methyl-^-oxyquinazoline  contains  one  atom  of 
chlorine  situated  differently  from  the  other  three,  and  as  this  atom  is 
easily  replaced,  it  cannot  be  in  the  benzene  nucleus ;    the  author, 

ccrN 

therefore,  ascribes  the  formula  C6HCl3<r^^      JL,,    to  tbe  tetracbloro- 

NlzCMe 

derivative.  The  above- described  ethyl  and  amido-compounds  will 
thus  be  trichloro -/S- methyl -^-ethoxyquinazoline  and  trichloro -yS- 
methyl-^-amidoquinazoline,  respectively.  It  is,  however,  still  an  open 
question  whether  jS-methyl-^-oxyquinazoline  is  really  a  hydroxy-  or 
an  oxy-derivative  (Abstr.,  1887,  1043).  When  the  tetrachloro- 
derivative  is  reduced  with  hydriodic  acid,  yS-methyl-^-oxyquinazoline 
is  obtained ;  ^-methylquinazoline  is  probably  formed,  but  oxidises  at 
once  to  the  oxy-compound.  A.   Gr.  B. 

Papaveroline.  By  K.  Krauss  (Monatsh.,  11,  350 — 362 ;  compare 
Abstr.,  1889, 166, 167  ;  1887,  1116).— The  hydriodide  of  this  base  has 
been  prepared  by  Goldschmiedt  by  the  action  of  concentrated  hydr- 
iodic acid  on  papaverine,  in  presence  of  amorphous  phosphorus. 
When  a  solution  of  sodium  hydrogen  carbonate,  saturated  with 
carbonic  anhydride,  is  added  to  the  hydriodide,  the  free  base, 
Ci6Hi3N04,2H20,  is  precipitated  as  an  almost  colourless,  crystalline 
powder,  which,  when  dried  in  a  vacuum,  is  perfectly  stable,  and  con- 
tains 2  mols.  HoO,  which  are  given  up  at  100°.  Heated  to  150°,  it 
darkens  in  colour,  and,  on  raising  the  temperature  to  210°,  becomes 
quite  black,  without  having  previously  melted.  The  base  dissolves 
readily  in  mineral  acids,  in  oxalic  acid,  and  in  alcohol,  and  is  very 
soluble  in  acetic  acid  and  in  glycerol.  Dilute  potash  turns  an  alco- 
holic solution  blue  ;    strong  potash  produces  a  dark- violet  coloration. 
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The  hydrocMoride,  CioH]3N04,HCl  +  H2O,  crystallises  in  wLife 
needles,  soluble  in  hot  water ;  the  sulphate,  (C]6Hi3N04)2,H2SOi  -h 
8 JH2O,  is  only  slightly  soluble  in  water ;    the  oxalate, 

(CieH,3N04)2,C2H20,  +  3H2O, 

crystallises  from  water  in  spherical  aggregates  of  needles. 

On  distillation  with  zinc-dust  in  a  stream  of  hydrogen,  the  author 
expected  to  obtain  a-bonzylisoquinoline.  Instead  of  this,  dibenzyldi- 
isoquinoline,  (Ci6Hi2T^)o,  and  a-methylisoquinoline  were  formed.  The 
former  is  insoluble  in  dilute  hydrochloric  acid,  dissolves  readily  in 
ether,  light  petroleum,  acetic  acid,  and  benzene,  and  when  crystallised 
from  alcohol,  melts  constantly  at  234 — 235° ;  the  latter  is  an  oil, 
which  dissolves  in  dilute  hydrochloric  acid,  and  furnishes  a  platino- 
chloride,  (CioH9]S')2,H2PtCl6  +  l^HzO,  which,  after  recrystallisation 
from  water,  melts  at  229°,  and  a  crystalline  picrate  which  commences 
to  sinter  at  198°,  and  melts  at  209—210°.  G.  T.  M. 

Strychnine.  By  C.  Stoehe  (/.  pr.  Chem.  [2],  42,  399—415).— 
Most  of  the  analyses  of  strychnine  which  have  been  made  agree  with 
the  formula  C21H22N2O2.  The  author  has  prepared  and  analysed 
strychnine  hydrochloride  (with  1^  mols.  H2O),  of  which  he  gives 
crystallographical  measurements,  and  its  platinochloride  ;  also  strych- 
nine hydrobromide  (with  1  mol.  HoO)  and  liydriodide  (with  1  mol. 
H2O)  ;  his  analyses  confirm  the  above  formula  for  strychnine  and  the 
generally  accepted  formulae  for  these  salts.  Pure  commercial  strych- 
nine melted  at  265 — 266° ;  by  converting  this  into  the  hydrochloride, 
reconverting  the  latter  into  strychnine,  crystallising  from  alcohol,  and 
pulverising  the  crystals,  a  light  powder  was  obtained  which  darkened 
at  260°,  and  was  a  dark  brownish-yellow  liquid  at  269°.  Glaus  and 
Glassner  give  the  melting  point  of  strychnine  as  284°  (Abstr.,  1881, 
747)  ;  Beckurts  as  285°  (uncorr.,  Abstr.,  1885,  675) ;  Loebish  and 
Schoop  as  268°  (Monafsh.,  6,  808)  ;  Beckurts  as  265°  (Abstr.,  1890, 
1328)  ;  and  Garzarolli-Thurnlackh  as  262"  (Movatsh.,  10,  1). 

The  author  has  again  investigated  the  distillation  of  strj'chnine 
with  lime  (compare  Abstr.,  1887,  604,  682  ;  1888,  63),  and  has  again 
found  that  hydrogen,  ethylene,  ammonia,  ethylamine,  scatole,  y3-pico- 
line,  and,  probably,  ethylpyridine  are  produced.  As  the  /^-picoline 
thus  obtained  seems  to  be  identical  with  that  obtained  from  other 
sources,  it  may  be  allowed  that  all  /5-picolines  at  present  known  are 
identical,  whatever  their  source  (compare  Ladenburg,  Abstr.,  1890, 
1432). 

To  obtain  trichlorostrychnine  (Abstr.,  1887,  604)  dry,  powdered 
strychnine  hydrochloride  is  heated  with  phosphoric  chloride 
(4—5  parts)  and  chloroform  in  a  reflux  apparatus  on  the  water-bath 
as  long  as  hydrogen  chloride  is  evolved  ;  water  is  then  added,  and  the 
chloroform  distilled  off;  ammonia  is  added,  the  liquid  extracted  with 
ether,  and  the  ether  residue  crystallised  from  alcohol  containing 
hydrochloric  acid.  It  gives  much  the  same  reaction  as  strychnine 
with  potassium  dichromate  and  sulphuric  acid,  and  a  similar  colour 
with  nitric  and  sulphuric  acids. 

When  an  excess   of   phosphoric  chloride   (7 — 8  parts)  is  used,  a 
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higher  chlorinated  derivative  is  obtained ;  after  distilh'ng  off  the 
chloroform,  an  insoluble  mass  is  left  which  is  extracted  with  benzene. 
This  derivative  crystallises  in  long,  slender,  colourless  needles  when 
absolute  alcohol  is  added  to  the  hot  benzene  solation ;  its  composition 
is  in  approximate  agreement  with  a  pentachlorostrychnine  ;  it  darkens 
and  melts  at  224"  ;  it  does  not  give  the  same  reaction  as  trichloro- 
strychnine  with  nitric  and  sulphuric  acids.  A.   G.  B. 

Brucine.  By  L.  Berend  and  C.  Stoehe  (./.  pr.  Chem.,  42, 
415-420).— De  Coninck  (Abstr.,  1882,  739)  distilled  brucine  with 
potash,  but  obtained  no  homologues  lower  than  lutidine. 

The  gaseous  products  of  the  distillation  of  brucine  with  slaked  lime 
'were  hydrogen,  ammonia,  and  ethylene.  The  distillate  was  at  first  a 
•colourless  liquid  with  a  yellow  oil  suspended  in  it,  but  it  rapidly 
became  brownish-red  in  air ;  it  was  acidified  with  hydrochloric  acid 
and  distilled  in  steam,  whereby  a  few  drops  of  scatole  were  obtained, 
but  the  bulk  of  the  liquid  did  not  distil.  The  liquid  was  shaken  with 
•ether,  and  then  solid  potash  was  added  to  it  until  all  the  oily  bases 
had  separated;  these  were  then  dissolved  in  ether.  The  aqueous 
liquid  contained  ammonia  and  methylamine,  while  the  bases  in  the 
■ethereal  solution  were  found  to  be  mainly  /3-picoline  and  a  lutidine, 
probably  /3-ethylpyridine,  together  with  smaller  quantities  of  other 
pyridine  bases  ;  quinoline  bases  were  absent.  The  /:i-picoline  boiled 
at  142 — 148°,  and  was  identical  with  that  obtained  from  strychnine 
{previous  abstract)  ;  its  sp.  gr.  at  0°/4°  was  0*9756  (Zanoni,  0"9771). 

A.  G.  B. 

Alkaloids  of  Veratrum  album.  By  C.  Pehkschen  (./.  Pharm, 
[6],  22,  265—269;  from  Pharm.  Zeit.  Russ.,29,  339).— The  rhizome 
•of  the  wild  plant  gives  0"57  to  0*66  per  cent,  of  mixed  alkaloids, 
whilst  the  cultivated  rhizome  yields  only  029  per  cent.  The 
powdered  root  is  macerated  with  alcohol  during  six  days  at  the 
•ordinary  temperature,  and  this  repeated  a  second  and  third  time,  the 
last  time  with  the  addition  of  acetic  acid.  The  first  alcoholic  extract 
is  faintly  acid  from  the  presence  of  jervic  acid.  The  alcoholic  soln- 
iions  are  united,  and  the  major  portion  of  the  alcohol  is  removed  by 
•distillation  under  reduced  pressure  ;  on  the  addition  of  3  to  4  vols,  of 
boiling  water,  resinous  substances  are  precipitated,  which  are  re- 
moved by  filtration.  The  remaining  resinous  and  colouring  matters 
are  removed  by  agitation  with  ether.  Hydrogen  sodium  carbonate  is 
then  added  to  alkaline  reaction,  then  ether,  and  subsequently  chloro- 
form. When  the  ether  and  chloroform  solutions  are  evaporated,  the 
mixed  alkaloids  are  left,  and  these  on  being  treated  with  absolute 
•ether,  give  veratroidine  and  a  minute  amount  of  jervine  in  solution, 
whilst  the  insoluble  portion  contains  jervine  and  a  third  alkaloid, 
pseudojervine.  Veratroidine,  O32H53NO9,  melts  about  149°,  and  chars 
about  172^.  It  is  optically  inactive.  At  22*5°,  1  part  dissolves  in 
18  parts  of  benzene,  5*9  of  chloroform,  and  9*09  of  absolute  ether.  It 
dissolves  in  alcohol  in  almost  all  proportions.  Veratroidine  yields 
amorphous  salts  with  hydrochloric,  hydrobromic,  sulphuric,  nitric, 
oxalic,  and  acetic  acids.  Most  of  the  general  reagents  for  alkaloids 
give  with  this  base   more  or  less  of  a  precipitate,  according  to  the 
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state  of  concentration.  A  hydrochloric  solution  of  1  :  5000  gives  a 
faint  tnrbidity  with  mercury  potassium  iodide,  and  a  solution  of 
1  :  3500  a  turbidity  with  phosphomolybdic  acid.  With  concentrated 
sulphuric  acid,  veratroidine  gives  a  yellow  liquid  which  passes  through 
orange-red  to  cherry-red,  with  a  green  fluorescence,  whilst  concen- 
trated nitric  acid  produces  a  transient  rose  colour  which  soon  passes 
to  citron-yellow.  Hydrochloric  acid  (ll'O  per  cent,  is  best)  gives  a 
beautiful  rose  coloration  ;  this  serves  to  distinguish  veratroidine  from 
veratrine.  Veratroidine,  when  heated  at  120°  with  ethyl  iodide  in  a 
sealed  tube  for  40  hours,  yields  the  com])ound  C3.H53N09,2EtI.  Pseudo- 
jervine,  C29H49NO12,  forms  large,  rhombic  crystals.  The  root  does  not 
contain  more  than  0'006  per  cent.  The  alkaloid  begins  to  turn  yellow 
at  215°,  and  melts  at  259°  with  blackening.  It  is  optically  inactive. 
At  22°,  1  part  of  this  base  dissolves  in  10"876  parts  of  light  petroleum^ 
in  372  parts  of  benzene,  1021  parts  of  absolute  ether,  4*1  of  chloro- 
form, and  184*8  of  absolute  alcohol.  With  phosphomolybdic  acid,  a 
solution  of  1  :  10,000  gives  a  perceptible  turbidity  ;  but  with  mercury 
potassium  iodide,  the  dilution  should  not  exceed  1  :  6000.  The  pure 
base  gives  no  colour  with  either  hydrochloric,  nitric,  or  sulphuric 
acids,  the  latter  mixed  with  sugar  or  with  other  reagent.  When 
mixed  with  minute  quantities  of  jervine,  it  gives  the  coloration 
reactions  described  as  characteristic  of  it  by  Wright  and  LufF. 
Jervine,  CUH22NO2,  crystallises  from  a  boiling  alcoholic  solution  in 
beautiful  white  needles.  It  melts  at  237*7°,  and  is  slightly  laRvorotary. 
At  25°,  1  part  of  the  base  dissolves  in  1658  parts  of  benzene,  in 
268  parts  of  absolute  ether,  in  60  of  chloroform,  and  16  8  parts 
of  absolute  alcohol.  The  base  is  insoluble  in  light  petroleum, 
and  very  slightly  soluble  in  ethyl  acetate,  water,  and  carbon  bi- 
sulphide. Beautiful  rhombic  crystals  of  the  normal  hydrochloride, 
with  2  mols.  H2O,  are  obtained  by  mixing  an  alcoholic  solution  of 
the  base  with  an  alcoholic  solution  of  hydrogen  chloride  ;  sulphuric 
acid  gives  an  acid  salt  under  the  like  conditions.  Jervine  is  cha- 
racterised by  the  violet  coloration,  passing  to  blue,  which  it  give& 
with  sulphuric  acid  and  sugar ;  veratroidine,  with  this  test,  gives  a^ 
brown  coloration.  J.   T. 

Benzyl  Derivatives  of  Piperidine,  Tetrahydroquinoline,  and 
Pyridine.  A  New  Method  of  Formation  of  Benzyleneimides, 
By  E.  Lellmann  and  H.  Pekrun  {Annalen,  259,40 — 'oi). — Paranitro- 
henzylpiperidine,  N02*C6H4*CH2*C5NHio,  is  obtained  when  piperidine  ia 
gradually  treated  with  paranitrobenzyl  chloride  in  well- cooled  alco- 
holic solution,  the  mixture  then  boiled  for  about  an  hour,  and  the 
hydrochloride  thus  produced  decomposed  with  watei'.  It  crystallises 
from  light  petroleum  in  large,  amber-coloured  plates,  melts  at  34°,  and 
is  very  readily  soluble  in  mineral  acids  and  most  organic  solvents,  but 
only  sparingly  in  water.  The  hydrochloride,  Ci2lIi6lSr202,HCl,  crystal- 
lises from  hot  alcohol  in  light-brown  prisms,  melts  at  236°,  and  is- 
readily  soluble  in  water,  but  insoluble  in  ether,  benzene,  and  light 
petroleum.  The  platinochloride,  (Ci2Hi6N"202)2,Il2PtCl6,  is  a  yellow^ 
amorphous,  unstable  compound. 

Paramidobenzylpijperidinej  C12H18N2,  is  formed  when  the  preceding 
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compound  is  reduced  with  tin  and  hydrochloric  acid ;  the  product  is 
distilled  with  steam  and  recrystallised  from  hot  light  petroleum,  from 
which  it  separates  in  colourless  needles  melting  at  87"".  It  is  readily 
soluble  in  most  ordinary  solvents  except  water.  The  liydrochloride, 
C]2H]8N'2,2HC1,  crystallises  in  yellow  needles  and  is  very  readily 
soluble  in  water. 

Dimethylanilineazobenzylpiperidine,  NMe2*C6H4'N2*C6H4'CH2*C5NHio, 
is  produced  when  a  solution  of  paramidobenzylpiperidine  in  well- 
cooled  concentrated  hydrochloric  acid  is  treated  first  with  sodium 
nitrite,  and  then  with  dimethylaniline.  It  crystallises  from  alcohol  in 
golden  needles,  melts  at  109",  and  dissolves  in  dilute  acids,  yielding  a 
dark- violet  solution,  the  colour  of  which  changes  to  yellow  on  the 
addition  of  water;  it  is  readily  soluble  in  the  ordinary  organic 
solvents,  but  only  sparingly  soluble  in  water.  The  hydrochloride 
crystallises  from  alcohol  in  small,  bluish-black  needles,  and  its 
aqueous  solution  imparts  to  silk  and  wool  a  yellow  coloration. 

Faramidochlorohenzylpiperidine,  NH3'C6H3Cl*CH2*C5NHio,  is  ob- 
tained, mixed,  however,  with  paramidobenzylpiperidine,  when  the 
brown  light  petroleum  mother  liquors  obtained  in  the  purification  of 
the  last-named  compound  are  evaporated  ;  it  can  be  purified  by  con- 
verting it  into  the  hydrochloride.  It  crystallises  from  light  petr- 
oleum in  colourless  needles  melting  at  76 — 76"5°.  The  hydrochloride f 
Ci2Hi7ClN2,2HCl,  forms  yellow,  well-defined,  transparent  crystals. 

Orthonitrohenzyljpiperidine,  Ci2Hi6N'202,  prepared  as  described  m  the 
case  of  the  corresponding  para-compound,  is  a  thick,  yellow  oil 
having  an  odour  recalling  that  of  piperidine ;  it  is  soluble  in 
mineral  acids  and  most  ordinary  organic  solvents.  The  hydrochloride, 
Ci2Hi6N202,HCl,  separates  from  hot  alcohol  in  well-defined,  yellowish- 
green,  transparent  crystals,  sinters  together  at  124°,  and  melts  com- 
pletely at  209°.  The  platinochloride,  (Ci2Hi6N202)o,H2PtCl6,  is  a, 
yellow,  amorphous  compound. 

Orthamidobenzylpiperidine,  C12H18N2J  crystallises  from  hot  light 
petroleum  in  almost  colourless,  rhombic  plates,  melts  at  82"5°,  and  is 
readily  soluble  in  mineral  acids,  alcohol,  benzene,  &c.,  but  more 
sparingly  in  water. 

Metanitroienzylpiperidine,  C12H16N2O2,  is  an  oil,  and  resembles  the 
isomerides  described  above  in  its  behaviour  with  solvents.  The 
hydrochloride  separates  from  alcohol  in  yellow,  rhombic  crystals. 
The  platinochloride,  (Ci2Hi6N202)2,  H2PtCl6,  is  yellow  and  amorphous. 

Metamidohenzylpiperidine,  C12H18N2,  crystallises  from  light  petr- 
oleum in  colourless  needles,  and  melts  at  112°. 

JParanitrohenzyltetrahydroquinoline,  N02*C6H4'CH2'C3NHio,  can  be 
obtained  by  heating  paranitrobenzyl  chloride  (1  mol.)  with  tetra- 
hydroquinoline  (2  mols.)  for  1  to  2  hours  in  alcoholic  solution,  and 
decomposing  the  salt  thus  produced,  with  water;  it  crystallises  from 
hot  alcohol  or  ether  in  long,  bright-red  prisms  melting  at  102°.  The 
platinochloride,  (Ci6Hi6N202)2,H2PtCl6,  is  a  sparingly  soluble,  yellowish- 
red  compound.  The  corresponding  ortho-compound  crystallises  in 
brownish-red  plates,  melts  at  111°,  and  forms  a  yellow,  amorphous 
platinochloride.  The  metsi-hase  crystallises  from  alcohol  in  short,  red 
prisms,  melts  at  99°,  and  is  only  moderately  easily  soluble  in  ether^ 
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cold  alcohol,  chloroform,  and  dilute  acids.  The  three  nitrobenzyl- 
tetrahydroquinolines  are  only  feeble  bases,  and  their  hydrochlorides 
are  decomposed  by  water ;  they  give  Konig's  reaction  for  tetrahydro- 
quinoline  with  oxidising  agents,  and  on  reduction  they  yield  the 
corresponding  amido-compounds,  of  which  the  meta-derivative, 
NHa'CeHi-CHz'NCgHio,  is  crystalline,  and  melts  at  82°. 

Paranitrohenzylpyridine  chloride,  NOo'CeHi'CHs'CsNHsCl,  is  formed 
when  paranitrobenzyl  chloride  is  warmed  with  excess  of  pyridine.  It 
orystallises  from  alcohol  in  yellow  prisms,  sinters  together  at  about 
90°,  melts  at  about  103°,  and  is  readily  soluble  in  water,  alcohol,  ben- 
zene, and  mineral  acids,  but  only  very  sparingly  in  ether  and  light 
petroleum.  The  platinochloride,  (CioHnN'202Cl)2,PtCl4,  crystallises 
from  dilute  hydrochloric  acid  in  golden  plates,  and  melts  at  220 — 223° 
with  decomposition. 

Paramidobenzylpyridine  chloride  hydrochloride,  Ci2Hi3N'2Cl,HCl,  is 
obtained  in  yellow  crystals  when  the  nitro-compound  is  reduced  with 
tin  and  hydrochloric  acid.  It  melts  at  183 — 185°,  decomposes  at 
200 — 202°,  and  is  only  sparingly  soluble  in  alcohol.  When  treated 
with  alkalis,  it  yields  a  yellowish,  resinous  compound  which  does  not 
melt  below  280°,  and  when  heated  at  210 — 220°  it  is  decomposed  into 
the  hydrochlorides  of  pyridine  and  parabenzyleneimide.  The  platino- 
chloride, (Ci2Hi3N2Cl)2,H2PtC]6,  is  crystalline. 

Orthonitrohenzylpyridine  c^Zoric?e,  C12H11N2O2CI,  prepared  by  heating 
pyridine  with  orthonitrobenzyl  chloride,  crystallises  from  alcohol  and 
«ther  in  yellowish  prisms,  melts  at  about  7Q°,  and  gradually  decom- 
poses at  a  higher  temperature ;  it  resembles  the  corresponding  para- 
compound  in  its  behaviour  with  solvents.  The  platinochloride, 
(Ci2HiiN202Cl)2,PtCl4,  crystallises  in  yellow  scales. 

Orthamidohenzylpyridiue  chloride  hydrochloride,  Ci2Hi3N2Cl,HCl,  is  a 
colourless,  semi-crystalline  powder,  which  melts  at  about  1G9°  and 
decomposes  at  a  higher  temperature,  yielding  orthobenzyleneimide  ; 
the  last-named  compound  is  a  reddish- brown  powder  which  does  not 
melt  below  290°. 

Metanitrohenzylpyridine  chloride,  C12H11N2O2CI,  crystallises  from 
alcoholic  ether  in  yellow  needles,  sinters  together  at  60°,  and  melts 
completely  at  100°.  The  platinochloride,  (Ci2HuN202Cl)2,PtCl4, 
crystallises  in  small,  yellow  needles.  Metamidohenzylpyridine  chloride 
hydrochloride,  Ci2Hi3l^2Cl,HCl,  is  a  colourless  powder  which  melts  at 
about  220°  with  decomposition. 

Metahenzyleneimide,    CeHi^^l       ,    is  obtained,    together   with   pyr- 

idine  hydrochloride,  when  the  preceding  compound  is  heated  at 
230° ;  it  is  a  yellow,  amorphous  powder  melting  at  120 — 145°.  The 
jplatinochloride  has  the  composition  (C7H7N)2,Il2PtCl6.  Molecular 
weight  determinations  by  Raoult's  method  gave  results  which  showed 
that  parabenzyleneimide  is  probably  a  polymeride  of  a  compound  of 
the  molecular  formula  CvH^N.  F.  S.  K. 

Tropidine.  By  A.  Einhorn  {Ber.,  23,  2889— 2894).— By  the 
action  of  aqueous  hypochlorous  acid  on  tropidine,  two  compounds 
are  formed,  and  may  be  separated    by  recrystallisation  from  dilute 
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alcoliol ;  tlie  one  is  deposited  in  long,  lustrous  prisms  wliicli  melt  at 
138° ;  the  second  is  more  soluble,  separates  in  white,  nodular  crystals 
melting  at  108—109°,  and  has  the  formula  CeHiaN.HOCl. 

On  heating  tropidine  with  a  glacial  acetic  acid  solution  of  hydro- 
bromic  acid  in  a  sealed  tube  at  100°,  the  salts  of  two  isomeric 
hydrobromotropidine  hydrobromides  are  formed,  and  may  be  sepa- 
rated by  crystallisation  from  alcohol ;  the  more  insoluble  is  termed 
the  a-compound,  and  the  second  the  y8-compound.  cc-Hydrobromo- 
tropidine  hydrohromide,  CsH^NBrjIIBr,  is  obtained  as  the  chief  pro- 
duct if  the  heating  is  continued  for  70  hours ;  it  is  very  soluble  in 
water,  and  crystallises  in  transparent  prisms  which  melt  at  219 — 220". 
The  free  base  is  liberated  by  the  action  of  aqueous  soda.  f3-Hi/dro- 
hromotropidine  hydrobromide,  C8Hi4]SrBr,HBr  +  HoO,  is  formed  it'  the 
reaction  is  allowed  to  proceed  for  only  24  hours  ;  it  crystallises  from 
alcohol  in  lustrous,  prismatic  needles  melting  at  113 — 114° ;  on 
heating  to  105°,  the  anhydrous  compound  is  obtained,  which  difi'ers, 
however,  from  the  a-derivative.  The  free  base  is  formed  by  the 
action  of  alkalis  ;  on  treating  it  first  with  anhydrous  sodium  acetate 
and  then  with  aqueous  soda,  a  small  quantity  of  a  base  is  obtained 
which  yields  a  platinochloride  melting  at  200°  ;  tropine  platinochloride 
melts  at  the  same  temperature.  The  author  suggests  that  the  com- 
pound prepared  by  Ladenburg  (compare  Abstr.,  1890,  1167),  by  the 
action  of  hydrobromic  acid  on  tropidine  at  low  temperatures,  is  really 
identical  with  ^-hydrobromotropidine. 

Tropidine  dibromide,  CgHiaNBra,  is  prepared  by  treating  a  glacial 
acetic  acid  solution  of  tropidine  with  excess  of  bromine  dissolved  in 
the  same  medium ;  the  oil  which  separates  is  washed  with  sulphurous 
acid  ;  on  the  addition  of  potassium  carbonate,  the  dibromide  sepa- 
rates. On  adding  water  to  the  alcoholic  solution,  it  crystallises  out  in 
small,  lustrous  plates  which  melt  at  66 — 67'5°  with  previous  softening. 
On  boiling  the  dibromide  with  dilute  sodium  hydroxide  solution,  a  pene- 
trating, aromatic  odour  is  produced  whi(.'h  greatly  resembles  that  of 
dihydrobenzaldehyde  (compare  this  vol.,  p.  67).  J.  B.  T. 

Aconitine.  By  A.  Lui^be  (Ghem.  Gentr.,  1890,  ii,  148—149  ;  from 
Apoth.  Zeit.,  5,  321). — From  the  tubers  of  the  Japanese  plant  Kusa- 
uzu,  the  author  has  extracted,  by  means  of  Duquesnel's  method, 
an  alkaloid  of  the  formula  C33H44KO12,  which  he  considers  to  be  iden- 
tical with  the  alkaloid  obtained  from  Aconitum  napellus.  Wright's 
formula  for  aconitine  is  0331143X012,  whilst  that  of  Jiirgens  is  C33H47NO10. 

Aconitine  forms  radially  fibrous  groups  of  crystals  of  the  rhombic 
;system.  The  crystals  measured  by  the  author  had  the  following 
faces: — Obtained  from  the  cold  saturated  solution,  ocPoo,  ooP,  OP; 
from  the  hot  saturated  solution,  coP,  ooPoo,  OP,  Poo,  P.  At  110°, 
it  is  partially  decomposed;  it  melts  at  183  — 184^^ ;  [a]D,  — 34"46. 
The  taste  is  not  bitter,  but  prickly  and  burning.  The  most  delicate 
reagents  for  aconitine  are  hydrogen  iodide  and  potassium  mercury 
iodide.  The  hydriodide,  even  when  present  in  very  small  quantity 
{0'02  milligram),  appears  crystalline  under  the  microscope.  Pseudo- 
aeon  itine  could  not  be  detected.  The  author  finds  that  aconitine  has 
the  same  physiological  properties  as   are   ascribed  to  it  by  Lewins, 
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acting  on  the  extremities  of  certain  nerves.  It  does  not  appear 
itself  to  undergo  any  change,  nor  does  it  in  any  way  decompose  the 
blood  corpuscles. 

From  the  tubers  of  Langaard's  variety,  "  Shirakawauzuware  "  of 
Aconitum  sinense,  the  author  obtained  0*02  per  cent,  of  a  crystalline 
alkaloid  and  two  amorphous  bases.  He  considers  the  alkaloid  to  be 
identical  with  aconitine  from.  Aconitum  napellus ;  it  melts  at  180"9°. 
Pseudoaconitine  could  not  be  detected.  J.  W.  L. 

Hydrastine.  By  M.  Freund  and  M.  Heim  (Ber.,  23,  2897 — 
2910).— It  has  previously  been  shown  (Abstr.,  1890,  532)  that  alkyl- 
hydrastines  are  formed  by  the  action  of  alkalis  on  the  additive  com- 
pounds of  hydrastine  and  alkyl  haloids ;  aqueous  ammonia  reacts  in  a 
similar  manner  in  the  cold,  but  on  boiling  an  alcoholic  solution  of 
hydrastine  methiodide  with  concentrated  aqueous  ammonia,  a  com- 
pound is  obtained  crystallising  from  alcohol  in  white,  strongly 
refractive,  rhombic  plates  which  melt  at  180°,  are  almost  insoluble  in 
water,  and  dissolve  sparingly  in  ether,  carbon  bisulphide,  or  benzene. 
The  substance  is  a  powerful  base,  and  decomposes  ammonium  salts ; 
it  has  the  formula  C22II26N2O6,  and  the  author  proposes  to  term  it 
methylhydrastamide.  It  may  also  be  obtained  by  the  action  of 
ammonia  on  methylhydrastine.  The  salts  of  the  amide  are  somewhat 
difficult  to  prepare,  as  they  readily  part  with  the  elements  of  water. 
The  picrate  crystallises  from  alcohol  in  small,  yellow  needles.  The 
hydrochloride,  C22H26N206,HC1  +  2H3O,  is  deposited  in  white  needles 
which  melt  at  116 — 118°. 

Methylhydrastimide,  C22H24N2O6,  is  prepared  by  the  action  of  dilute 
acids,  or  of  concentrated  potassium  hydroxide  solution,  on  the  amide ; 
it  crystallises  from  alcohol  in  slender,  light-yellow  needles  which 
melt  at  192°,  and  are  insoluble  in  water.  The  hydrochloride, 
C22ll24N205,HCl,  crystallises  from  absolute  alcohol  in  slightly  yellow 
needles  which  melt  at  227° ;  a  hydrated  salt  melting  at  110 — 120° 
may  also  be  obtained.  The  platinochloride  crystallises  from  hydro- 
chloric acid  in  brown  rhombohedra  melting  at  205°  with  decomposi- 
tion. The  sulphate  is  deposited  from  alcohol  in  yellow  crystals  which 
melt  at  218°.  The  nitrate,  C22H2iN'203,H]S'03  -f-  H2O,  crystallises  in 
slender  needles  which  decompose  at  about  230°. 

CO 

Hemipinimide,  C6ll2(OMe)2<CpQ>NH,  is  formed  by  the  oxida- 
tion of  methylhydrastamide  with  dilute  nitric  acid. 

Ethylhydrast amide,  C23H28N3O6,  is  prepared  by  the  action  of 
ammonia  on  hydrastine  ethiodide,  and  is  more  readily  soluble  in 
alcohol  than  the  methyl  derivative ;  it  ciystallises  in  rhombic  plates 
which  melt  at  140°. 

Etliylhydrastimide,  C23II24N2O5,  is  obtained  on  treating  the  amide 
with  dilute  acids ;  it  crystallises  from  alcohol  in  rhombohedra  which 
melt  at  150— 151^ 

Methylhydrastimide  methiodide,  C22ll24N'205,MeI  +  1  JHoO,  is  formed 
by  the  action  of  methyl  iodide  on  methylhydrastanaide  cr  methyl- 
hydrastimide ;  it  crystallises  from  water  in  yellow,  flat  rhombohedra 
which  melt  at  240—245°. 
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The  action  of  amines  on  the  additive  compounds  of  hydrastine  and 
alkyl  haloids  is  strictly  analogous  to  that  of  ammonia  itself.  Methyl- 
hydrastomethylamide,  CosHos^aOe,  is  prepared  by  heating  hydrastine 
methiodide  with  an  alcoholic  solution  of  metbylamine  in  a  sealed 
tube  at  100'^  ;  it  crystallises  from  alcohol  in  white  rhombohedra 
melting  at  182°,  and  is  not  acted  on  by  concentrated  aqueous  potash. 
The  hydrochloride  crystallises  from  alcohol  in  white  needles  which 
melt  at  J  93°.  Hemipinomethylimide  is  formed  by  the  oxidation  of  the 
base  with  dilute  nitric  acid.  Methylhydrastethylamide,  C24H30N2O6,  is 
-obtained  by  digesting  hydrastine  methiodide  with  an  alcoholic  solu- 
tion of  ethylamine  for  several  days;  it  forms  white  crystals  vvhicli 
melt  at  162°,  and  yields  hemipinethylimide  on  oxidation.  Methyl- 
hydrastisoamylainide,  C27H36N'206,  is  deposited  from  alcohol  in  long, 
slender  crystals  which  melt  at  171°.  On  heating  this  compound  with 
a  large  excess  of  dilute  hydrochloric  acid,  methylhydrastisoamylimide  is 
formed  as  an  oily  liquid  ;  the  plathiocTiloride  is  a  yellow,  crystal- 
line powder.  Methylhydrastallylamide,  C25H30N2O6,  crystallises  from 
alcohol,  and  melts  at  158'.  By  the  action  of  dilute  hydrochloric  acid, 
the  corresponding  iniide  is  obtained  as  a  viscid  liquid  which  yields  a 
.crystalline  platinochloride.  In  the  authors'  opinion,  the  above  results 
all  tend  to  confirm  the  second  of  the  formulae  proposed  for  methyl- 
hydrastine  (loc.  cit.)  ;  the  action  of  ammonia  on  methylhydrastine  is 
therefore  represented  as  being  strictly  analogous  to  its  action  on 
benzylidenephthalide ;  methylhydrastamide  and  methylhydrastimide 
would  consequently  be  represented  by  the  formulae 

NMe2-CH2-CH2-C6H2(02CH2)-CH2-CO-C6H2(OMe)2CO-NH2 
[CH,  :  H2  :  CH2  =  1  :  4  :  6  :  6  ;  (0Me)2  :  CONH2  :  CO  =  1  :  2  :  3  :  4] 

and  CeH2(OMe)2<__  i:cH.CeH2(02CH2).CH2.CH2.NMe2  '''''^''' 
tively.  J.  B.  T. 

Hydrastine.  By  .M  Freund  and  A.  Philips  (Ber.,  23,  2910— 
2917  ;  compare  preceding  abstract). — Hydrastine  allyl  iodide, 

CoiH2iN06,C3HJ, 

is  prepared  by  treating  an  alcoholic  solution  of  hydrastine  with 
excess  of  allyl  iodide;  it  crystallises  from  water  or  dilute  alcohol  in 
small,  white  needles  which  melt  at  193°.  By  the  action  of  potassium 
hydroxide  (1  mol.)  on  this  compound,  allylhydrastine,  C24H25N"Ofi,  is 
formed,  crystallising  from  alcohol  and  ether  in  deep-yellow  needles 
which  melt  at  116°.  Allylhydrastelne,  C2Ji^-l!iO^  +  ifHaO,  is  pre- 
pared by  boiling  allylhydrastine  with  concentrated  aqueous  potash, 
and  is  deposited  from  water  in  white  crystals  which  melt  at  136°. 
Allylhydrastamide,  C24H28N'206,  is  formed  by  the  prolonged  action  of 
aqueous  ammonia  on  an  alcoholic  solution  of  hydrastine  allyl  iodide  ; 
it  may  be  recrystallised  from  dilute  alcohol,  and  melts  at  156°. 
Allylhijdrastimide,  C21H26N2O5,  is  prepared  by  the  action  of  dilute 
acids,  or  of  concentrated  aqueous  potash,  on  the  amide  ;  it  is  deposited 
from  dilute  alcohol  in  pale-yellow  crystals  which  melt  at  139°.     The 
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hydrochloride  is  obtained  from  alcohol  in  pale-yellow  crystals  melting- 
at  211°.  The  sulphate  crystallises  from  dilute  alcohol  in  small,  deep- 
yellow,  slender  needles  which  melt  at  235°.  Allylhydrastimide  allyl 
iodide,  C27H31N2O6I,  is  formed  by  the  action  of  allyl  iodide  on  allyl- 
hydrastamide  or  allylhydrastimide  ;  it  crystallises  from  dilute  alcohol, 
and  melts  at  207''.  On  boiling  this  compound  with  concentrated 
aqueous  potash,  diallylamine  is  eliminated,  and  a  substance  of  the 
formula  CioHnNOj  is  formed,  to  which  it  is  proposed  to  apply  the 
term  hydrastophthalimidine ;  it  is  deposited  in  deep-yellow  crystals 
which  melt  at  226°,  and  is  strictly  analogous  to  the  compounds 
previously  described  {loc.  cit.).  Dihromohydrastophthalimidine, 
C2oHnN05Br2,  is  prepared  by  treating  the  preceding  compound  with 
bromine  (2  mols.)  ;  and  on  the  addition  of  light  petroleum  to  its 
benzene  solution,  it  crystallises  in  pale-yellow  plates  melting  at  158°. 
The  constitution  of  the  above  compounds  corresponds  with  that  of 
the  derivatives  previously  described  {loc.  cit.).  J.  B.  T. 

Hydrobromanhydroecgonine.  By  A.  Eichengrijn  and  A. 
EiNHOKX  (Ber.,  23,  2888). — Anhydroecgonine  hydrochloride  is  heated 
at  100°  for  6 — 7  days  with  five  parts  of  a  solution  of  hydrogen  brom- 
ide in  glacial  acetic  acid,  saturated  at  0°.  The  product  is  allowed  to 
crystallise,  and  the  crystals  treated  with  hot  water ;  on  cooling, 
hydrobromanhydroecgonine  hydrohromide,  C9HuN02Br,HBr,  is  depo- 
sited in  strongly  refractive  prisms  which  melt  at  250°  with  decora- 
position,  and  are  very  sparingly  soluble  in  water,  alcohol,  or  glacial 
acetic  acid.  J.  B.  T. 

Alkaloids  of  the  Areca  Nut.  By  E.  Jahns  (Ber.  23,  2972— 
2978). — The  author  has  previously  described  the  preparation  of  the 
two  alkaloids,  arecoline,  CgHialSOa,  and  areca'ine,  CTHnNOa,  from  the 
areca  nut  (Abstr.,  1889,  420),  and  mentioned  also  a  third  substance, 
obtained  in  small  quantity,  the  nature  of  which  could  not  then  be 
ascertained.  Further  investigation  has  shown  that  this  compound  is^ 
choline,  which  was  identified  by  its  platinochloride.  The  latter 
crystallises  from  water  in  orange-red,  anhydrous,  monosymmetric 
plates,  and  not  as  stated  by  Hundeshagen  (/.  pr.  Chem.  [2],  28,  246), 
in  rhombic  crystals.  The  statement  of  the  latter,  that  the  platino- 
chloride crystallises  from  dilute  alcohol  in  anhydrous,  yellow  octa- 
hedra  is  also  partially  incorrect,  as  the  crystals  thus  obtained  contain 
1  mol.  H2O.  The  anhydrous  compound  melts  with  evolution  of  gas 
at  225°.     Choline  aurochloride  melts  at  244 — 245°. 

When  arecoline  is  heated  in  a  sealed  tube  with  hydrochloric  acid, 
or  boiled  with  hydriodic  acid,  potash,  or  baryta- water,  a  methyl  group 
is  eliminated,  and  a  new  compound  having  the  composition  CtHuNOs 
obtained.  This  is  isomeric  with  areca'ine,  and  may  therefore  be 
termed  arecaidine.  It  is  most  readily  prepared  by  means  of  baryta- 
water  or  hydriodic  acid,  and  crystallises  from  60 — 70  per  cent,  alcohol 
in  colourless,  four-  or  six-sided  plates  which  contain  1  mol.  H2O.  It 
loses  the  latter  at  100°,  and  then  melts  with  evolution  of  gas  at 
222 — 223°,  and  carbonises  on  further  heating.  It  is  readily  soluble 
in  water  and  dilute  alcohol,  almost  insoluble  in  absolute  alcohol, 
ether,  chloroform,  and   benzene.     Its   solution  is  coloured  red  by  a 
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trace  of  ferric  chloride,  and,  like  arecaine,  wliicli  it  closely  resembles 
in  other  respects,  it  is  not  poisonous. 

Its  platinocMoride,  (C7HiiN02)o,H2PtC]6,  crystallises  in  yellow 
octohedra  which  melt  at  208 — 209°  with  evolution  of  gas,  and  the 
aurochloride,  C7HnN02,HAuCl4,  forms  four-sided  prisms  which  melt 
at  197—198°. 

If  finely  divided  arecaidine  be  suspended  in  methyl  alcohol,  and 
the  latter  saturated  with  hydrogen  chloride,  arecoline  is  re-formed. 
If  ethyl  alcohol  be  substituted  for  methyl  alcohol,  arecaidine  ethyl 
ether,  or  homarecoline,  CoHisNO?,  is  obtained ;  this  is  a  colourless, 
strongly  alkaline  liquid,  miscible  with  water,  alcohol,  and  ether, 
distils  without  decomposition,  is  volatile  with  steam,  and  has 
poisonous  properties  very  similar  to  those  of  arecoline.  Its  hydro- 
chloride crystallises  in  very  hygroscopic  needles  which  deliquesce 
in  the  air.  The  other  salts  are  also  deliquescent,  and  cannot  be 
obtained  in  crystals.  The  picrate  is  an  amorphous  resinous  mass,  and 
the  aurochloride  an  oily  liquid,  sparingly  soluble  in  cold,  readily  in 
hot  water.  The  platinochloride  forms  an  orange-red,  amorphous  mass 
which  has  the  composition  (C9Hi5N02)2,H2PtCl6,  and  commences  to 
decompose  at  100°. 

The  above  reactions  show  that  arecaidine  is  a  monobasic  acid,  and 
that  both  oxygen  atoms  are  present  as  carboxyl.  This  is  confirmed 
by  the  fact  that  no  acetyl  derivatives  of  arecaidine  can  be  obtained, 
which  should  be  readily  formed  if  the  oxygen  were  present  as^ 
hydroxyl.  The  formula  for  arecoline  may  therefore  be  partially 
resolved  into  CeHioN'COOMe.  Experiments  to  determine  the  com- 
position of  the  group  CeHioN  are  now  in  progress.  H.  G.  C. 

Action  of  Sulphurous  Anhydride  on  Flour.  By  —  Ball  and 
(/.  Fharm.  [5],  22,  241— 244).— The  gluten  of  flour  which  has  been 
acted  on  by  sulphurous  anhydride  loses  its  cohesion,  so  that,  in  place 
of  28 — 30  per  cent.,  not  more  than  6  or  7  per  cent,  can  be  obtained  by 
tbe  ordinary  process  of  washing,  the  remainder  passing  away  with  the 
wash  water.  The  gluten  is  simply  modified,  not  destroyed,  as  the 
flour  retains  its  nutritive  properties.  Sulphuric  and  sulphurous  acids,, 
and  alkaline  sulphides,  all  affect  gluten  in  this  way,  whilst  certain 
compounds,  such  as  sodium  chloride,  alum,  and  copper  sulphate, 
favour  the  aggregation  of  gluten.  Perfectly  sound  and  good  bread 
can  be  made  from  the  sulphurised  flour  by  mixing  with  fresh  flour 
and  increasing  the  proportion  of  salt  and  yeast.  Biscuit  made  from 
the  defective  flour  is  quite  good.  J.  T. 

Formation  of  Carbamide  from  Albumm.  By  E.  Drechsel 
{Ber.,  23,  3096— 3102).— The  author  has  previously  shown  that  a 
mixture  of  several  bases  is  obtained  by  boiling  casein  with  con- 
centrated hydrochloric  acid  and  stannous  chloride  ;  the  nitrate  of 
one  of  these  bases  forms  with  silver  nitrate  an  additive  compound  of 
the  formula  C6Hi3N'302,HN03,AgN03,  as  the  salt  probably  contains  a 
molecule  of  water  of  crystallisation ;  the  base,  which  the  author 
terms  lysatine  or   lysatinine,  is  homologous  with  creatinine  or  with 
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•creatine,  and,  like  the  latter,  it  yields  carbamide  on  boiling  with, 
baryta-water.  The  author  points  out  the  physiological  importance  of 
his  observations,  which  prove,  for  the  first  time,  that  carbamide  may 
•be  obtained  from  albumin  by  simple  hydrolytic  processes. 

J.  B.  T. 


Physiological    Chemistry. 


Influence  of  Bile  on  Pancreatic  Digestion.  By  8.  Martin 
and  D.  Williams  (Proc.  Roy.  Soc,  48,  160 — 165). — In  a  previous 
communication  (Abstr.,  1888,  618),  it  has  been  pointed  out  that  in 
the  pig  the  presence  of  bile  or  bile  salts  hastens  the  action  of  the 
pancreatic  juice  on  starch.  The  same  holds  good  for  these  secretions 
in  oxen  and  in  the  human  subject.  Investigations  made  with  certain 
constituents  of  the  bile  and  related  substances  gave  the  following 
results : — Sodium  taurocholate  hastens  the  pancreatic  digestion  of 
starch  ;  glycocholic  acid  arrests  it ;  sodium  glycocholate  acts  like  the 
taurocholate ;  glycocine  has  no  effect  ;  leucine  and  tyrosine  both 
hinder  the  digestion  to  a  slight  extent ;  sodium  carbonate,  when 
present  in  the  proportion  of  0"25  per  cent,  and  over,  retards  the 
digestion  of  starch  by  pancreatic  extract ;  but  this  retardation  can 
be,  to  a  certain  extent,  neutralised  by  the  addition  of  bile  salts. 

In  another  series  of  experiments,  it  was  found  that  the  power  of 
bile  to  hasten  pancreatic  digestion  is  not  limited  to  amylolytic  diges- 
tion, but  that  it  is  equally,  if  not  more,  marked  in  its  intiuence  on 
proteolytic  digestion.  This  property  is  due  to  the  bile  salts  present ; 
the  action  of  the  sodium  glycocholate  was  found,  however,  to  be  less 
effective  than  the  bile  salts  as  a  whole.  W.  D.  H. 

Action  of  Nicotine  on  the  Heart  and  Blood-vessels.    By  E. 

Colas  {Compt.  rend.  Soc.  Biol.  [9],  11,  31 — 33). — Experiments  were 
made  on  dogs  in  which  small  doses  of  nicotine,  dissolved  in  water, 
were  injected  into  the  femoral  vein.  Blood  pressure  was  taken  from 
the  carotid  artery.  At  first  the  pressure  falls  and  the  heart  beats 
irregularly ;  the  pressure  returns  to  the  normal  level,  then  rises  above 
it ;  the  heart  beats  are  very  small  and  very  rapid ;  it  gradually  slows, 
however,  till  the  normal  is  re-established.  This  action  is  considered 
to  be  due  to  the  action  of  the  drug  on  the  intracardiac  nerve  centres; 
the  acceleration  is,  however,  probably  due  to  its  action  on  the  cardiac 
muscle.  It  was  also  noted  that  a  rise  of  venous  pressure  occurs 
simultaneously  with  that  in  the  arterial  system.  The  rise  of  pressure 
is  probably  due  to  the  increased  tonicity  of  the  heart,  as  the  drug 
stimulates  the  vaso-dilatator  nerves,  producing  increased  redness  of 
the  organs.  W.  D.  H. 

Pigments  of  the  Aplysiae.  By  R.  Saint-Loup  (GompL  rend.  Soc. 
Biol,.   [9],  11,   116 — 117). — The  green   pigment  of  the  liver  of  this 
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marine  mollusc  can  be  extracted  from  the  organ  by  alcohol.  The 
extract  has  an  intense  green  colour,  and  shows  spectroscopically  the 
bands  of  chlorophyll.  After  saponification  with  lime,  ether  or 
chloroform  dissolves  out  a  yellow  pigment,  the  residue  being  green. 
The  origin  of  the  pigment  is  believed  to  be  the  food  (Algae)  of  the 
animal.  The  pigment  is  absent  in  young  Aplysiae  which  had  never 
fed,  and  srradually  diminishes  in  those  allowed  to  die  of  starvation. 

Liquids  from  Hydatid  Cysts.  By  Roeser  (J.  Pharm.  [5],  22, 
244 — 249). — The  contents  of  a  cyst,  examined  in  1888,  measured 
about  1100  c.c.  The  liquid  was  slightly  opaline,  faintly  alkaline,  and 
had  a  sp.  gr.  of  1'0075.  The  solid  residue  of  14*7  grams  per  litre, 
on  calcination,  yielded  9'30  grams  of  ash  which  contained — sodium 
chloride,  6-95  grams ;  sodium  phosphate,  carbonate,  sulphate,  0*71 
gram ;  calcium  phosphate,  sulphate,  and  carbonate,  1'26  grams  ;  iron, 
magnesia,  and  loss,  0'38  gram.  The  organic  matter,  corresponding  with 
5*40  grams  per  litre,  consisted  of — albumin,  precipitated  by  heat  and 
acetic  acid,  1*060  gram  ;  glucose,  0"585 ;  fatty  matter,  soluble  in  ether, 
0"260;  urea,  0*500;  colouring  matter  of  bile,  peptone,  extractives, 
2*995  grams.  The  nature  of  these  extractive  substances  has  not 
been  clearly  determined,  although  the  liquids  of  cysts  have  been 
frequently  investigated.  Numerous  authors  are  quoted  to  show  that 
the  composition  of  the  liquids  is  extremely  variable.  J.   T. 

Lanolin  and  the  Detection  of  Cholesterin  Fats  in  Man.  By 
0.  LiEBREiCH  (Ghem.  Gentr.,  1890,  ii,  149 — 150  ;  from  Arch.  Physiol.^ 
1890,  363 — 365). — In  studying  the  question  of  the  presence  of 
cholesterin  and  similar  fats  in  the  animal  epidermis,  the  author  has 
applied  Liebermann's  cholestol  reaction  with  acetic  anhydride  and 
concentrated  sulphuric  acid,  and  also  the  pi'operty  which  cholesterin 
fats  have  of  emulsifying  with  water  to  the  extent  of  200  per  cent. 
In  this  way,  cholesterin  fats  were  found  on  human  skin  and  hair,  the 
feathers  and  beaks  of  birds,  and  the  hoofs  of  horses. 

In  addition  to  the  Liebermann's  test  already  mentioned,  the  author 
has  used  a  modification  in  which  chloroform  is  used,  and  which  is  a 
much  more  delicate  test. 

Further,  a  separation  of  the  cholesterin  fats  has  been  effected  by 
the  author,  by  treating  them  with  hot  ethyl  acetoacetate  or  ethyl 
ethylacetoacetate,  which  dissolve  cholesterin  much  more  freely  than 
lanolin.     Lanolin  was  found  in  human  vernix  caseosa. 

J.  W.  L. 

Composition  of  the  Milk  of  Cows  during  Early  and  Late 
Periods  of  Lactation.  By  M.  Kuhn  (Bied.  Centr.,  19,  622—628 ; 
from  Milchzeit.,  18,  922 — 926). — Experiments  were  made  with  cows 
in  early  and  late  periods  of  lactation,  in  order  to  determine  the 
difference  in  the  amount  and  quality  of  the  milk  with  cows  of  the 
same  kind,  and  of  about  the  same  weight,  under  the  same  conditions 
as  to  feeding.  The  results  show  that  considerably  more  milk  is  pro- 
duced in  early  than  in  late  periods,  but  that  the  milk  of  the  latter 
contains  rather  more  dry  matter,  fat  and  protein,  than  that  of  the 
former.     The  amount  of  ash  and  lactic  acid  is  about  the  same  in  both 
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cases.  In  tlie  late  period,  the  amoujit  of  dry  substance,  milk-sugar, 
and  fat,  varies  more  than  in  the  early  period,  when  the  reverse  was 
observed,  but  in  less  deg^ree,  regarding  the  other  constituents. 

N.  H.  J.  M. 

Elephant's  Milk.  By  C.  A.  Doremus  (GJiem.  Centr.,  1890,  ii, 
209;  from  Meierei.  Tldninr/.  Milchztg.,  1890,  227).— The  following 
analyses  have  been  made  : — 


April  5th, 
morning. 

April  9th, 
midday. 

April  10th, 
morning. 

Water 

67  -567 
32-433 
17-546 
14  -887 
14  -236* 
14-236 
0-651 

69  -286 

30  -713 

19-095 

11-619 

3-694 

7-267 

0-658 

66 -697 

Tobal  soHds.  ..< 

33  303  - 

Fat    . 

22  -080 

SoHds  not  fat 

11  -233 

Casein 

2-212 

Sugar 

7-392 

Mineral  matter 

0-629 

The  milk  has  a  pleasant  taste  and  smell,  and  resembles  that  of  the 
cow  ;  no  unpleasant  odour  is  produced  on  warming  it. 

J.  W.  L. 

The  Passage  of  Naphthol  into  the  Urine.  By  E.  Desesquelle 
(Compt.  rend.  Soc.  Biol,  [vi],  11,  101 — 104). — Naphthol  is  sometimes 
employed  as  an  inunction  in  cases  of  psoriasis.  After  its  use  it  can 
be  detected  as  such  in  the  urine.  The  residue  of  the  ethereal  extract 
of  urine,  dissolved  in  chloroform,  treated  with  soda  and  then  with 
sulphuric  acid,  gives  the  green  coloration  described  by  Gautrelet 
(Traite  d' analyse  urologique,  1889)  as  characteristic  of  naphthol.  Its 
extreme  insolubility  renders  its  absorption  slow  as  a  rule,  and  this 
property  also  justities  Bouchard's  selection  of  the  drug  in  cases  where 
it  is  necessary  to  keep  up  prolonged  antisepsis.  W.  D.  H. 

Uro-phosphates  and  Hippuro-phosphates.  By  Gaube  (Compt. 
rend.  Sac.  Biol.  [9],  11,  404 — 405). — The  salts  of  uric  and  hippuric 
acids  in  the  uriue  are  considered  to  be  double  salts  composed  of  two 
Hcids  united  to  the  same  base,  and  thus  so-called  uro-phosphates  and 
hippuro-phosphates  of  sodium,  potassium,  calcium,  &c.,  are  described. 

W.  D.  H. 

Colouring  Matter  of  Yellow  Silk  and  its  Relation  to  Vege- 
table Carrotene.  By  R.  Dubois  (Compt.  rend.,  HI,  482—483). — 
Yellovk^  silk  contains  several  colouring  matters,  those  actually  isolated 
being  (1)  a  golden-yellow  compound,  soluble  in  potassium  carbonate 
solution,  from  which  it  is  precipitated  in  very  brilliant  plates ; 
(2)  macled  crystals,  reddish-yellow  by  transmitted  light,  and  brown- 
red  by  reflected  light ;  (3)  a  lemon-yellow,  amoi-phous  substance,  which 
separates  in  rounded  granules  when  its  alcoholic  solution  evaporates 
,  spontaneously  ;  (4)  lemon-yellow,  octahedral  crystals,  resembling  those 


*  Evidently  the  wrong  figure  has  been  giren  here. 
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of  sulphur;  and  (5)  a  deep  greenish-blue  pigment,  which  is  probably 
crystallisable,  but  which  is  present  only  in  very  small  quantity. 

The  substances  2,  3,  and  4  agree  in  many  respects  with  vegetable 
carrotene ;  they  are  yellowish-red  and  crystallisable,  dissolve  in 
alcohol,  ether,  chloroform,  and  benzene,  giving  golden-yellow  solu- 
tions, and  in  carbon  bisulphide  giving  a  brownish-red.  solution;  they 
alter  when  exposed  to  air  and  light,  give  a  continuous  absorption 
spectrum,  and  dissolve  in  sulphuric  acid  with  production  of  a  blue 
coloration  which  changes  to  green,  and  disappears  on  addition  of 
water. 

Yellow  silk  owes  part,  at  any  rate,  of  its  colour  to  a  substance  show- 
ing very  close  analogies  to  the  colouring  matter  recently  extracted 
from  Diaptoinus  denticornis  by  R.  Blanchard,  who  regards  it  as 
carrotene  of  animal  origin.  C.  H.  B. 

Poisoning  by  Hydrocyanic  Acid  applied  to  the  Surface  of 
the  Eye.  By  K  Grehant  {Gom^t.  rend.  Soc.  Biol.  [9],  11,  64—65)  .— 
It  was  demonstrated  that  the  statement  of  the  older  writers  that  an 
animal  may  be  poisoned  by  hydrocyanic  acid  absorbed  through  the 
mucous  membrane  of  the  eye  is  quite  correct.  Dogs  or  rabbits  are 
killed  in  this  way  in  the  course  of  a  few  minutes.  The  animals  were 
tracheotomised,  and  care  taken  that  no  poisoning  took  place  from 
fumes  of  the  drug  entering  the  respiratory  cavity.  W.  D.  H. 

Physiological  Action  of  Potassium  Perrocyanide.  By  Com- 
BEMALE  and  DuBiQUET  (Ooinpt.  rend.  Soc.  Biol.  [9 J,  11,  169 — 172). — 
Potassium  ferrocyanide  is  not  toxic  even  when  given  to  animals  in 
doses  of  2  grams  per  kilo,  of  body  weight.  In  th  )se  animals  which 
do  not  vomit  (for  instance,  the  cobaye),  there  is  a  diuretic  action  even 
after  small  doses,  three  hours  after  its  administration*  In  dogs  this 
is  not  the  case.  Repeated  doses  of  the  salt,  however,  cause  in- 
testinal troubles  in  the  dog,  vomiting  being  produced  if  the  amount 
given  exceeds  80  centigrams  per  kilo,  of  body  weight. 

In  its  passage  through  the  system,  the  ferrocyanide  is  changed  into 
the  ferricyanide,  which  is  eliminated  in  the  urine.  Its  dmretic  action 
appears  to  be  connected  with  this  transformation,  and  the  simulta- 
neous formation  of  diuretic  potassium  salts.  W.  D.  H. 

Physiological   Action   of  the   Soluble   Salts  of  Strontium. 

By  J.  V.  Laborde  (Gompt.  rend.  Soc.  Biol.  [9],  11,  453 — 459). — 
Strontium  appears  to  be  quite  innocuous.  In  the  dog,  the  only  notice- 
able feature  after  the  administration  of  the  chloride  is  slight  diuresis 
It  thus  differs  from  barium  salts,  which  are  very^  toxic,  producing 
cessation  of  respiration.  Soluble  salts  of  potassium,  especially  the 
chloride,  lactate,  and  sulphate,  are  also  poisonous,  producing  emesis 
and  diarrhoea,  and  in  larger  doses  slowing  of  the  heart  and  death 
from  asphyxia.  Calcium  salts,  like  those  of  strontium,  are  apparently 
harmless.  W.  D.  H. 

Physiological  Action  of  Guaiacol.  By  P.  Marfori  (Ghem.  Centr., 
1890,    ii,    155—156;    from   Ann.    chim.  farm.,   11,    304— 327).— The 
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physiolojjical  value  of  guaiacol  was  pointed  ont  by  Seidel  in  1880, 
since  then  one  difficulty  met  witli  in  using  it  has  been  the  absence  of 
distinctive  tests  of  its  purity.  The  author  finds  that  one  part  of 
gaaiacol  should  dissolve  in  (iO  parts  of  water,  the  presence  of  im- 
purities rendering  it  more  soluble.  Its  boiling  point  is  200 — 202°. 
One  drop  of  pure  guaiacol  mixed  with  a  few  drops  of  concentrated 
sulpbnric  acid  gives  a  beautiful  permanent  purple-red  coloration, 
which  is  interfered  with  by  even  a  trace  of  impurity. 

The  general  action  of  guaiacol  consists  in  first  exciting  and  then 
paralysing  the  nerve  centres.  The  paralytic  effects  are  the  feebler 
the  higher  the  animal  subjected  to  its  influence.  In  small  doses, 
guaiacol  does  not  affect  the  pulse,  in  larger  doses  it  is  quickened. 
The  temperature  is  reduced.  After  death  from  the  effects  of 
guaiacol,  the  author  has  observed,  in  the  case  of  dogs,  that  the  heart 
is  not  affected  by  electric  stimulus,  although  the  other  muscles  are. 
Its  action  is  similar  to  that  of  phenol  or  catechol,  and  it  is  ejected  from 
the  system  in  a  similar  condition  ;  it  is,  however,  not  so  poisonous  as 
these.  J.  W.  L. 

Substances  which  Favour  Infection.  By  G.  H.  Roger  (Compt 
rend.  Soe.  Biol.  [9J,  11,  307 — 310). — There  are  certain  materials,  such 
as  lactic  acid,  which,  when  introduced  simultaneously  with  microbes 
into  an  animal,  favour  the  development  of  the  bacteria.  The  bacillus 
of  symptomatic  anthrax  is  innocuous  to  the  rabbit,  but  is  fatal  when 
there  is  a  simultaneous  injection  of  the  materials  formed  by  the 
activity  of  certain  other  micro-organisms  (B.prodigiosiis,  Staphjlococcus 
aureus,  &c.).  The  substance  in  the  cultures  that  acts  thus  is  soluble 
in  glycerol  but  insoluble  in  alcohol,  and  therefore  resembles  the  soluble 
ferments ;  it  is,  however,  not  the  same  substance  which  liquefies  the 
gelatin  in  the  culture  tubes,  as  it  is  not  destroyed  by  a  temperature 
of  even  130°.  Similar  interactions  between  other  bacteria  are  de- 
scribed; and  the  fact  is  thought  worthy  of  note,  as  it  may  furnish 
bacteriologivsts  with  a  means  of  re-establishing  the  virulence  of  micro- 
organisms which  have  become  attenuated  by  prolonged  cultivation 
through  the  bodies  of  a  long  series  of  animals ;  and  also  that  it  may 
help  to  explain  why  some  vegetable  poisons  like  papain  and  jequirity, 
which  are  free  from  microbes,  yet  produce  a  condition  of  the  body 
in  which  it  swarms  with  numerous  bacteria  which  normally  are 
harmless,  or  only  harmful  to  a  slight  degree.  W.  D.  H. 
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The  Soluble  Ferment  of  Urea.  By  P.  Miquel  (Compt.  rend., 
Ill,  397 — 399). — The  soluble  urea  ferment  described  by  Musculus 
has  not  been  isolated  by  subsequent  observers.  It  can,  however, 
readily  be  obtained  in  the  following  way : — Peptone  solution  mixed 
with  2  to  3  grams  of  ammonium  carbonate  per  litre  is  sterilised  by 
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filtration  through  porcelain,  and  is  then  inoculated  with  one  of  the 
active  bacillian  ferments  of  urea,  which  the  author  lia^  previously 
described  {Ann.  Micro.,  1  and  2).  After  some  days,  the  liquid  b  icomes 
turbid,  and  contains  the  diastase  in  question.  It  is  necessary  that  the 
cultivations  of  bacilli  be  quite  pure,  for  other  organisms  may  develo)) 
to  the  exclusion  of  the  microbes,  or  may  destroy  the  diastase  as  fast  as  i  t 
is  formed.  The  quantity  of  soluble  ferment  obtained  in  this  way  per 
litre  of  peptone  solution  is  sufficient  to  convert  60  to  80  grams  of  urea 
into  ammonium  carbonate  in  less  than  an  hour.  The  temperature  at 
which  this  change  takes  place  most  rapidly  is  50°  to  55°,  but  even  at 
50°  in  contact  with  air,  the  diastase  undergoes  profound  alteration, 
and  it  is  completely  destroyed  after  three  or  four  hours.  At  a  tem- 
perature near  0°,  however,  the  solutions  of  the  diastase  in  the  peptone 
solution  can  be  kept  for  several  weeks  without  alteration.  At  75",  the 
ferment  is  completely  destroyed  in  a  few  minutes,  and  at  80°,  in  a  few 
seconds.  On  the  other  hand,  the  organisms  which  secrete  the  ferment 
often  resist  a  moist  temperature  of  95°  for  two  or  three  hours. 

The  author  has  cultivated  14  species  of  micro-organisms,  exclusive 
oi  Mucedince,  which  are  capable  of  producing  ammoniacal  fermentation 
of  urea,  and  which  present  perfectly  distinct  morphological  characters, 
and  different  degrees  of  activity.  All  these  microbes  secrete  the 
soluble  ferment  when  they  are  grown  in  proteid  cultivation  fluids  free 
from  urea,  and  the  author  concludes  that  the  destruction  of  urea  at 
the  ordinary  temperature  in  the  absence  of  chemical  reagents  is  due  to 
the  action  of  this  soluble  ferment.  Urea  itself  has  very  little  nutritive 
power  for  lower  organisms,  and  it  would  seem  that  the  ammoniacal 
fermentation  of  urea  is  not  due  directly  to  an  act  of  nutrition,  but  that 
the  microbes  secrete  the  soluble  ferment,  and  the  latter  acts  on  the 
urea.  C.  H.  B. 

Nitrification  and  Denitrification  in  Soils.  By  T.  Leone 
(Gazzetta,20,  149 — 151).  The  author  has  previously  shown  (Abstr., 
1890,  1453)  that  the  phenomena  of  nitrification  and  denitrification  in 
waters  are  due  to  the  activity  of  bacteria  and  occur  in  alternation, 
:iccoi'ding  to  the  amount  of  nutriment  present ;  thus,  when  an  abund- 
ance of  nutritive  matter  is  at  hand,  the  rapid  development  of  the 
germs  is  accompanied  by  the  oxidation  of  the  proteids,  partly  at  the 
expense  of  the  oxygen  in  the  nitrates  present,  ammonia  and  nitrites 
being  formed.  On  the  other  hand,  nitrification  commences  as  soon  as 
the  decomposable  azotised  products  are  either  assimilated  or  con- 
verted into  ammonium  compounds.  If  nitrification  and  denitrifi- 
'•ation  are  determined  by  similar  conditions  in  soils,  the  effect  of 
manuring  would  be  in  the  first  instance  to  suspend  the  ordinary 
jjrocess  of  nitrification,  and  to  convert  part  of  the  nitrates  present 
into  nitrites,  nitrification  only  recommencing  when  the  organic  matter 
was  decomposed,  and  the  formation  of  ammonia  had  attained  a  maxi- 
mum.    The  following  experiments  show  tliat  this  is  actually  the  case. 

Two  samples,  A  and  B,  of  10  kilos,  each,  of  garden  mould  were 
placed  in  cylinders  through  which  air  could  freely  circulate ;  with 
one  of  these,  B,  300  grams  of  fresh  manure  (fowl's  dung)  was 
mixed.     The  mould  contained  250  milligrams  of  NgOg  per  kilo.,  and 
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an  appreciable  quantity  of  nitrons  acid,  bnt  no  trace  of  ammonia.  It 
was,  tlierefore,  in  the  last  stage  of  nitrification  when  ammonia  had 
disappc  aved,  bnt  small  qnantities  of  nitrites  still  remained.  The 
sample  A  (not  manured)  showed  a  gradual  increase  in  the  qnantity  of 
nitric  acid  up  to  282  milligrams  of  nitric  anl)ydride  per  kilo.,  when  the 
whole  of  the  nitrous  acid  had  disappeared.  In  the  manured  sample,  B, 
the  nitric  acid  decreased  in  two  days  to  230  milligrams  of  nitric  anhydr- 
ide per  kilo.,  in  four  days  to  190  milligrams,  and  so  on.  In  the  initial 
period,  nitrous  acid  w^as  formed,  but  subsequently  disappeared;  after 
15  days,  no  trace  of  either  nitric  or  nitrous  acid  remained  ;  the  quantity 
of  ammonia,  on  the  other  hand,  increased  regularly  and  attained  a 
maximum  on  the  29th  day,  after  which  it  remained  constant  for  five 
or  six  days.  On  the  35th  day,  nitrification  recommenced,  nitrous  acid 
reappearing  and  the  ammonia  beginning  to  decrease  ;  the  transforma- 
tion of  the  ammonia  into  nitrous  acid  and  of  the  latter  into  nitric  acid 
continued  during  three  months,  after  which  no  trace  of  either  ammonia 
or  nitrous  acid  could  be  found,  only  nitric  acid  remaining  in  the  soil. 
The  manuring  of  soils,  therefore,  gives  rise  to  a  cycle  of  phenomena, 
nitrification  being  first  arrested  and  the  nitrates  and  nitrites  reduced 
until  a  maximum  formation  of  ammonia  is  attained,  when  nitrification 
again  commences.  The  destruction  of  the  nitrates  and  nitrites  in 
the  soil  is  complete  or  partial,  according  as  the  supply  of  manure  is 
abundant  or  otherwise.  S.  B.  A.  A. 

Reducing  Power  of  Micro-organisms.  By  T.  Leone  (Oazzetta, 
20,  152 — 154). — The  author  criticises  the  n)ethods  and  results  of  De 
Blasi  and  Travali  (Abstr.,  1890,  p.  145H),  and  maintains  that  nitrifica- 
tion is  a  biological  phenomenon  taking  place  under  the  conditions 
described  (see  preceding  abstract  and  1890,  1453).  The  reduction  of 
nitrates  in  the  presence  of  rapidly  developing  germs  takes  place 
simultaneously  with  the  oxidation  of  the  oiganic  compounds  present, 
and  is  due  to  the  abstraction  of  oxygen  from  the  nitrates  for  that 
purpose.  S.  B.  A.  A. 

Biogenesis  of  Hydrogen  Sulphide.  By  Debeaye  and  Legrain 
(Gomjjt.  rend.  Soc.  Biol.  [9],  11,  466 — 468). — It  is  well  known  that 
certain  bacteria  produce  hydrogen  sulphide  from  albuminous  materials. 
The  number  of  microbes  that  act  thus  is  by  no  means  limited,  and  by 
appropriate  means  nearly  all  of  them  can  be  made  to  produce  the  gas 
in  cultures  in  ^^hich  the  action  is  anaerobic.  The  formation  of  the  gas 
appears  to  depend  on  the  amount  of  the  nascent  hydrogen  present. 

W.  D.  H. 

Chlorophyllic  Assimilation  by  Trees  with  Red  Leaves.  By 
H.  JuMELLE  {Comit.  rend.,  Ill,  380 — 382). — The  relative  activity  of 
green  and  other  leaves  was  compared  by  exposing  them  to  sunlight 
untier  comparable  conditions  in  a  closed  atmosphere  containing  a  known 
quantity  of  carbonic  anhydride,  and  determining  how  much  carbonic 
anhydride  was  dt  composed  ;  the  weights  of  the  dried  leaves  being 
ascertained  at  the  end  of  the  experiment.  The  results  show  that  in 
trees  with  red  or  coppery  leaves,  the  chlorophyllian  assimilation  is 
always  lower  than  in  the  same  trees   with   green   leaves,   a  result 
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which  explains  the  well  known  fact  that  trees  of  the  former  class 
increase  in  size  much  more  slowly  than  those  of  the  latter.  In  some 
cases  the  differences  are  very  great ;  the  assimilation  of  the  green 
beech  is  about  six  times  as  great  as  that  of  the  copper  beech,  and 
there  is  the  same  difference  between  the  ordinary  and  the  pm^ple 
sycamore.  C  H.  B. 

Sugars  in  Mushrooms.  By  E.  Bourquelot  (Gompt.  rend.,  Ill, 
534 — 5;^6  and  578 — 580). — Lactarius  piperafus  Scop.,  when  examined 
immediately  after  it  is  gathered,  contains  a  considei^ble  quantity  of 
trehalose,  but  very  little  mannitol.  If,  however,  it  is  dried  and  then 
treated  with  water,  no  trehalose  is  obtained  ;  mannitol  alone  is  present. 
The  same  phenomenon  is  observed  if  the  mushrooms  are  merely  kept 
for  a  few  hours  after  being  gathered,  and  hence  the  disappearance  of 
the  trehalose  is  a  result  of  the  continuance  of  the  vital  processes  of 
the  mushroom.  This  conclusion  is  confirmed  by  the  fact  that  if  the 
mushrooms  are  kept  in  a  vessel  tilled  with  chloroform  vapour,  the 
trehalose  remains,  although  the  mushrooms  become  dark-brown  and 
exude  a  large  quantity  of  liquid. 

Examination  of  various  species  of  mushrooms  at  different  stages  of 
growth  shows  that  when  young  they  contain  trehalose  and  no 
mannitol,  in  the  middle  period  they  contain  both,  and  when  mature 
they  contain  mannitol  only.  Amanita  mappa  is  an  exception,  since 
in  all  stages  it  contains  mannitol  and  no  trehalose. 

The  conversion  of  trehalose  into  mannitol  is  a  process  of  reduction, 
and  is  probably  connected  with  the  formation  and  maturation  of  the 
spores.  In  many  species  the  phenomena  are  complicated  by  an 
increase  in  the  amount  of  glucose  that  they  contain,  and  in  others 
by  the  appearance  of  glucose  which  is  not  present  in  the  earlier 
stages  of  their  growth.  C.  H.  B. 

Loss  of  Sugar  in  Beetroot.  By  G.  Marek  (Bled.  Centr.,  19, 
619—622  ;  from  Deut.  Layidw.  Pre.^se,  17,  310— 311).— The  loss  of 
sugar  in  beetroot  is  closely  connected  with  the  amount  originally 
contained.  Roots  were  examined  in  December,  1888,  and  in  March 
1889,  the  sugar  being  determined  by  the  polarisation  of  the  juice  and 
by  extraction  with  alcohol.  The  loss  in  all  cases  was  very  considerable. 
The  loss  is  greatest  with  rpots  containing  most  sugar ;  the  kind,  soil, 
and  manuring  have  less  to  do  with  it,  and  everything  which  raises 
the  amount  of  sugar  in  the  roots  increases  the  liability  to  lose  sugar. 
It  is  also  shown  that  the  higher  the  temperature  at  which  the  roots 
are  kept,  the  greater  is  the  amount  of  sugar  which  is  lost.  When 
roots  which  originally  contain  equal  amounts  of  sugar  lose  unequally, 
the  greatest  loss  will  be  in  those  which  contain  the  greatest  amount 
of  n on- saccharine  substances.  This  fact  is  of  importance  in  the  selec- 
tion of  roots  lor  seed.  Comparative  experiments  were  made  with 
nitrogenous  and  phosphatic  manures,  the  results  of  which  show  that 
phosphoric  acid  has  no  unfavourable  effect  on  the  durability  of  the 
roots,  as  is  frequently  stated. 

In  the  manufacture  of  sugar,  those  roots  which  contain  most  sugar 
should  be  used  first.  N.  H.  J.  M. 
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Behaviour  of  Tannin  in  Plants.  By  M.  Busgen  (Forsch.  Gehiete 
agrik.  physik.,  13,  305;  from  Je7ia.  Zeit.  Naturwiss.,  24). — Experi- 
ments were  made  to  determ.ine  whether  a  disappearance  of  tannin 
in  any  parts  of  plants  can  be  shown  to  take  place.  Microchemical 
methods  were  employed.  Kraus  makes  a  distinction  between 
"  primary"  tannin,  which  is  produced  with,  and  "  secondary  "  tannin, 
which  is  formed  without,  the  intervention  of  light.  In  certain  cases 
both  were  found  to  disappear.  Tannin  was  found  to  disappear  from 
cells  which  were  on  the  point  of  dying  as  well  as  from  cells  possess- 
ing more  vitality.  The  author  doubts  whether  the  tannin  is  again 
used  in  building  up.  Direct  proof  of  the  production  of  tannin  from 
sugar  was  obtained  in  a  manner  similar  to  that  of  the  formation  of 
starch  from  sugar.  Portions  of  shade-leaves  of  various  plants  were 
placed  with  the  upper  side  on  a  10  per  cent,  solution  of  grape-sugar, 
the  chief  veins  having  been  cut  to  facilitate  the  entry  of  the  solution. 
Portions  of  the  same  leaves  were  similarly  placed  on  water  as  a 
control  experiment — a  necessary  precaution,  as  in  many  leaves  the 
amount  of  tannin  increases  after  they  are  cut  off  and  kept  in  the  dark. 
After  four  to  six  days,  the  leaves  showed  a  considerable  increase  in 
the  amount  of  tannin.  It  has  still  to  be  shown  what  intermediate 
compounds  are  formed,  and  also  whether  other  substances  besides 
^rape-sugar  will  produce  tannin.  N.  H.  J.  M. 


Cultivation  of  Wheat  in   a   Sterile    Siliceous    Sand.      By 

Pagnoul  {Comjpt.  rend.,  Ill,  507 — 509). — Calcium  sulphate  and 
natural  phosphates  were  mixed  with  the  sand  ;  soluble  salts  were 
added  by  watering  the  experimental  pots  with  solutions  of  definite 
strengths.  Phosphates  are  indispensable ;  a  yield  of  46  quintals 
per  hectare  with  a  complete  manure  fell  to  12  quintals  in  absence  of 
soluble  phosphate,  and  to  2  quintals  when  no  phosphate  was  added  at 
all.  The  ratio  of  grain  to  straw  also  depends  on  the  supply  of  phos- 
phate, and  the  suppression  of  phosphoric  acid  retards  the  maturing  of 
the  wheat  by  10  days.  Presence  or  absence  of  nitrogen  is  not  of  such 
vital  importance,  probably  because  the  wheat  can  obtain  a  certain 
quantity  from  the  air.  Absence  of  nitrogen  reduced  the  yield  from 
46  to  ll  quintals  per  hectare.  In  a  complete  manure,  nitric  nitrogen 
has  only  a  slightly  greater  efficiency  than,  ammoniacal  nitrogen,  but 
:hi  absence  of  potassium,  the  yield  with  the  former  is  double  the 
yield  with  the  latter.  It  follows  that  the  presence  of  potassium  is 
essential  when  ammoniacal  manures  are  used. 

The  proportion  of  nitrogenous  compounds  in  the  grain  increases 
with  the  quantity  of  nitrogen  placed  at  the  disposal  of  the  plant.  It 
fell  to  8 — 9  per  cent,  with  a  non-nitrogenous  manure,  but  rose  to 
20  per  cent.,  which  is  higher  than  the  ordinary  maximum,  when  the 
quantity  of  nitrogen  supplied  was  greater  than  that  existing  in  the 
most  fertile  soils. 

Nitric  nitrogen  was  never  found  in  appreciable  quantity  in  plants 
stinted  of  nitrogen,  but  rises  to  0"2  per  cent.,  especially  in  February 
and  March,  in  those  plants  which  had  received  nitrogen  either  in  the 
form  of  ammonia  or  nitrates.     In  absence  of  potassium,  the  quantity 
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of  nitric  nitrogen  is  very  small,  and  traces  of  ammoniacal  nitrogen 
are  present.  0.  H.  B. 

Examination  of  Potato- Spirit  Liquor.  By  M.  Kuhn  {Bied. 
Centr.,  19,  628;  from  Milchzeit,,  18,  926) .—The  following  numbers 
show  the  percentages  in  the  sample  of  the  liquor  which  was  used  as 
cattle  food  : — 

Non-nitrogenous      Sand  in 
Fat.  Protein.      Pure  ash.  Crude  fibre.       extractives.         pure  ash. 

0-13  1-61  1-20  0-43  3-50  0-44 

K  H.  J.  M. 
The  Behaviour  of  Sandy  Soil  towards  Superphosphate.    By 

A.  Thomson  (Bied.  Centr.,  19,  585 — 588). — The  absorptive  power  of 
pure  sea-sand  for  phosphoric  acid  was  determined  as  well  as  that  of 
the  same  sand  containing  known  amounts  of  orthoclase,  of  calcium 
carbonate,  of  ferric  and  aluminum  hydroxides,  of  calcium  carbonate 
and  orthoclase,  and  of  calcium  carbonate  and  the  mixed  ferric  and 
aluminium  hydroxides.  The  effect  of  sodium  chloride  and  potassium 
nitrate  on  the  process  of  absorption  was  also  studied. 

Pure  sand  offers  no  resistance  to  the  extraction  of  the  phosphoric 
acid  of  superphosphate  by  pure  water,  or  solutions  of  sodium  chloride 
and  potassium  nitrate.  The  addition  of  orthoclase  is  without  effect. 
Calcium  carbonate  combines  quickly  with  the  soluble  phosphoric 
acid  ;  and  the  hydroxides  of  iron  and  aluminium  are  very  active  in 
retaining  phosphoric  acid,  especially  when  used  in  conjunction  with 
calcium  carbonate.  1  or  2  per  cent,  solutions  of  sodium  chloride 
extract  from  superphosphate  rather  less  phosphoric  acid  than  distilled 
water  ;  but  in  presence  of  calcium  carbonate  and  ferric  and  aluminium 
hydroxides,  the  dilute  salt  solution  extracts  more  phosphoric  acid 
than  water  alone.  Dilute  potassium  nitrate  solutions  diminish  the 
absorptive  power  of  all  the  substances  employed  more  than  sodium 
chloride. 

The  results  point  to  the  conclusion  that  the  full  benefit  of  manuring 
with  superphosphate  (in  a  sandy  soil)  will  only  be  attained  when 
large  amounts  of  lime  or  smaller  amounts  of  lime  and  ferric  and 
aluminium  liydroxides  are  well  distributed  in  the  soil,  and  when  the 
soil  does  not  contain  too  much  nitrate.  In  absence  of  these  con- 
ditions, the  application  ot'  superphosphate  should  be  avoided.  The 
methods  of  experimenting  and  the  apparatus  employed  are  described 
in  detail  in  the  original  paper  {Inaug.  Diss.  Dorpat,  1890). 

N.  H.  J.  M. 

Composition  of  Bone-meal.  By  J.  Stocklasa  (Chem.  Zeit.,  14, 
1 — 2,  21,  32—33). — The  author  has  examined  bone-meal  obtained  by 
different  methods.  In  the  first  series  of  experiments,  bones  were 
digested  for  six  hours  in  soft  water,  at  95",  by  which  they  yielded 
2*3  per  cent,  of  fat,  and  lost  0  53  per  cent,  of  nitrogen  ;  they  were 
then  steamed,  either  under  a  pressure  of  2*5  atmospheres  for 
75  minutes  (Results  A),  or  under  1'5  atmospheres  for  60  minutes 
(Results  B),  or  under  0'5  atmosphere  for  an  hour  (Results  C),  dried  at 
40'',  pulverised,  and  the  meal  and  grit  analysed,  with  the  results  given 
in  the  table.      In  the  second  series  of  experiments,  it  was  sought  to 


10(3 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


extract  the  fat  by  means  of  light  petroleum  : — Results  D  were  obtained 
from  meal  prepared  from  bone  containing  9-2  per  cent,  of  fat ;  the 
extraction  was  conducted  under  1-2  atmospheres,  the  residual  petroleum 
expelled  with  steam,  the  extracted  bones  dried  at  45°,  and  pulverised. 
For  Results  E,  the  bones  containing  S'S  per  cent,  of  fat  were  extracted 
without  pressure,  and  treated  like  D,  but  dried  at  36°.  Results  F : 
Bones  containing  87  per  cent,  of  fat,  extracted  under  I'S  atmo- 
spheres, then  steamed  under  2  atmospheres  pressure  for  20  minutes,  &c. 
Results  G :  Bones  containing  8*9  per  cent,  of  fat,  extracted  under 
12  atmospheres  pressure,  then  steamed  under  3  atmospheres  for 
30  minutes,  &c. 


Results. 

A. 

B. 

C. 

D. 

E. 

F. 

"< 

Organic  non-fatty  matter  .... 
Fat 

26-38 

5-51 

56-24 

11-87 

3-77 

27-82 

9-38 

52-43 

10-37 

4-05 

29-54 

11-32 

50-43 

8-71 

4-25 

33-67 

7-84 

49-35 

9  14 

4-83 

31-24 
6-42 

48  -93 
8-41 
4 -36 

34  -25 
9-06 

47-87 
8-82 
4 -96 

'f1 
26-34 
2-85 

Inorganic  matter „ 

61-69 

Water 

9-12 

Nitrogen 

3-94 

Steaming,  when  the  pressure  is  sufficiently  great  to  remove  fat, 
also  removes  much  nitrogen.  By  the  second  method  of  extinction, 
less  nitrogen  is  lost,  the  coarse  crushed  bone  makes  a  superior 
granular  charcoal,  and  the  gelatin  from  the  bone  grit  is  excellent, 
whilsr  the  fat  contains  less  calcium  nnd  ammonium  oleates,  palmitates, 
and  stearates.  For  agricultural  purposes,  the  fat  impedes  decompo- 
sition, both  of  the  nitrogenous  matter  and  the  phosphate.  The  frag- 
ments of  bone  containing  most  fat  are  more  brittle ;  hence  the  meal  is 
found  to  contain  more  fat  than  the  grit,  and  so  on  up  the  scale  of 
coarseness.  The  author  gives  results  showing  this.  He  regards 
finely  pulverised  bone  meal  deprived  of  fat  as  an  excellent  manure, 
superior  to  basic  slag,  and  not  even  second  to  precipitated  phosphate 
in  action,  its  apparent  failure,  hitherto  being  attributed  to  want  of 
attention  to  the  points  now  set  forth  in  the  present  paper. 

D.  A.  L. 

Amount  of  Pat  in  Bone-meal.  By  J.  Merz  (Chem.  Zeit.,  14, 
95). — Referring  to  Stocklasa's  communication  (preceding  abstract),  it 
is  considered  that  justice  is  not  done  to  the  extraction  method  in  the 
results  quoted ;  therefore  the  author  of  the  present  note  calls  attention 
to  three  experiments  of  his  own,  wherein  the  fat  in  bones  was  reduced 
to  0-32,  0*28,  and  0-26  respectively,  in  from  six  to  seven  and  a  half 
hours,  by  extraction  with  petroleum  without  pressure,  the  latter  not 
being  regarded  as  a  factor  in  the  extraction  of  fat  on  a  large  scale 
any  more  than  it  is  on  a  small  scale  in  laboratory  fat  estimation.  In 
fact  the  more  the  former  operation  is  made  to  resemble  the  latter,  the 
greater  is  the  yield  of  fat,  and  the  better  the  quality  of  the  bone- 
meal.  D.  A.  L. 
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Estimation  of  Hydrogen  Chloride  in  Solutions  of  Hydroxyl- 
amine  Hydrochloride.  By  J.  A.  Muller  {Bull.  Soc.  Chim.  [3],  3, 
605). — Phenolphthalein  is  unaffected  by  solutions  of  hydroxylamine 
hydrochloride,  and  the  amount  of  acid  present  may  be  estimated  by 
means  of  a  standard  solution  of  sodium  hydroxide,  free  from  carbon- 
ate, using  phenolphthalein  as  the  indicator.  Pyridine,  picolines,  and 
lutidines  behave  similarly.  T.   G.  ^. 

Estimation  of  Sulphur  in  Inorganic  Sulphides.    By  L.  Blum 
(Zeit.    anal.     Chem.,    29,    411 — 412). — The    method    published    by 
[Jannasch  (Abstr.,   1889,   1244,  and  1890,   1187)   is  not  new,  having 
[been  already  brought  forward  by  Sauer,  in  1873  (Abstr.,  1873,  939). 

M.  J.  S. 

Estimation  of  Nitrogen  by  the  Schultze-Tiemmann 
(Schloesing's)  Method.  By  F.  Cochius  and  T.  Moeller  (Chem. 
Zeit.,  14,  33). — Low  results  are  obtained  by  this  method,  especially  in 
;the  examination  of  explosives.  Tliis  is  attributed  by  the  authors  to 
sthe  addition  of  too  much  water,  and  to  the  want  of  proper  relation- 
[ship  between  the  size  of  the  apparatus  used  and  the  quantity  of  mate- 
rial employed.  In  some  test  experiments  they  used  a  long-necked 
350  e.c.  tlask,  a  measuring  tube  of  150  c.c.  capacity,  ferrous  chloride 
solution  containing  70  grams  in  100  grams  of  water,  hydrochloric  acid 
of  about  37  per  cent.,  and  employed  0*3 — 0*4  gram  of  potassium  nitrate, 
5 — 15  c.c.  of  the  ferrous  chloride  solution,  and  twice  the  quantity  of 
the  hydrochloric  acid.  The  ordinary  course  of  operation  was  followed, 
avoiding  unnecessary  boiling  to  drive  out  the  air.  When  25  to  50  c.c. 
of  water  was  added,  the  analysis  lasted  30  to  40  minutes,  and  the 
results  varied  between  13*76  and  13*86,  mean  13"81,  whilst  with  80 
to  150  c.c.  of  water  the  variation  in  the  results  was  from  13'05  to 
13"39,  mean  13*21,  and  the  analysis  lasted  70  to  90  minutes. 

D.  A.  L. 

Estimation  of  Nitrogen  in  Sodium  Nitrate.  By  O.  Foeester 
(Chem.  Zeit.,  14,  509—510  ;  compare  Abstr.,  1889,  547,  746).— Two 
or  three  grams  of  the  nitrate  is  dried  at  150""  or  by  heating  to  inci- 
pient fusion,  weighed,  and  repeatedly  evaporated  to  dryness  on  a  water- 
bath  in  a  tared  crucible,  with  25  c.c.  of  about  19  per  cent,  hydro- 
chloric acid.  After  about  the  third  evaporation,  the  nitrate  is  com- 
pletely converted  into  chloride,  which  is  dried  at  150"^,  ignited  slightly, 
and  weighed,  and  the  nitrogen  calculated  from  the  difPereuce.  The 
method  yields  satisfactory  results,  but  only  in  the  absence  of  other 
substances,  which  would  be  attacked  by  hydrochloric  acid. 

D.  A.  L. 

Estimation    of  Nitric    Nitrogen    as    Nitric    Oxide.    By   F. 

ScHEiDiNG  (Chem  Zeit.,  14,  635 — 637). — For  estimating  nitric  nitrogen 
as  nitric  oxide,  the  author  has  devised  and  employs  the  apparatus 
shown  in  the   drawing,  which    is   provided  with   a  measuring  tube 
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having  a  globular  expansion,  a  glass  tap  H  with  a  small  funnel  at  the 
top,  and  a  special  arrangement  intimately  attached  by  india-rubber 
tubing  or  fusion  to  the  bottom.     In  operation,  tube  L  is  connected 


in  a  suitable  manner  with  a  movable  reservoir  containing  sodium 
hydroxide,  sp.  gr.  1*25,  with  which  the  apparatus  is  charged  to  the 
level  of  4  by  raising  the  reservoir,  and  clip  4  is  closed.  The  substance 
is  placed,  along  with  a  little  water,  in  a  200 — 250  c.c.  flask,  to  which 
the  stopper  and  tubes  are  fitted,  connections  made,  and  to  expel  the  air 
through  tubes  2  and  3,  the  water  in  the  flask  is  boiled  until  the 
■water  into  which  tube  3  dips  is  caused  to  boil  by  the  issuing  steam, 
clip  5  is  then  closed,  and  the  air  still  in  tube  1  driven  into  the  mea- 
suring tube  by  opening  clip  4,  which  is  again  closed,  and  the  flame 
removed  from  below  the  flask.  The  measuring  tube  is  filled  to  the 
top  with  sodium  hydroxide,  and  tap  H  is  closed.  20 — 25  c.c.  of  cold 
saturated  ferrous  chloride,  and  then  8 — 10  c.c.  of  concentrated  hydro- 
chloric acid  are  carefully  drawn  into  the  flask  through  tubes  2  and 
3,  which  are  then  washed  with  water  in  the  same  way ;  the  flask, 
suspended  a  few  cm.  above  the  wire   gauze,  is  now  heated,  and  as 
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soon  as  a  pressure  is  indicated  in  the  india-rubber  tube  at  4,  that  clip 
is  opened,  the  nitric  oxide  passes  into  the  measuring  tube,  and  by  the 
time  the  liquid  has  volatilised  in  the  flask,  all  the  nitric  oxide  is  con- 
cluded to  be  in  the  measuring  tube.  The  temperature  in  the  jacket 
tube  surrounding  the  measuring  tube  is  made  to  correspond  with  that 
in  the  vicinity  of  the  bulb,  and  the  level  in  the  reservoir  being 
adjusted  to  that  in  the  measuring  tube,  the  volume  is  read  off,  and 
after  the  necessarj^  corrections  are  made,  the  percentage  of  nitrogen  is 
calculated  therefrom.     The  saucer  under  the  measuring  apparatus  is 

I  filled  with  water  to  keep  the  tubes  immersed  in  it  cool.  For  substances 
which  might  be  decomposed  by  boiling  with  water,  a  tap  funnel  is 
fitted  to  the  flask,  and  is  used  for  charging  it.  D.  A.  L. 

Estimation  of  Nitrogen  in  Organic  Substances  by  means  of 
Alkaline  Permanganate.  By  R.  L.  Wagner  (Ghem.  Zeit.,  14.  269). 
■ — The  author  some  years  ago  recognised  the  possibility  of  oxidising 
nitrogenous  organic  substances  by  means  of  alkaline  permanganate, 
•without  the  formation  of  ammonia.  In  his  experiments  he  mixed 
.  0*5  to  1  gram  of  substance  with  25 — 30  times  its  weight  of  potassium 
permanganate,  and  5  c.c.  of  25  per  cent,  potassium  hydroxide,  placed 
the  mixture  in  a  tube  closed  at  one  end,  terminating  at  the  other  in  a 
capillary  for  the  escape  of  oxygen,  warmed  in  a  M'ater-bath  to  aid 
admixture,  and  then  heated  at  150 — 170°  in  an  air-bath  for  two  to 
two  and  a  half  hours.  The  contents  of  the  tube  were  turned  into  a 
porcelain  basin,  the  excess  of  manganate  reduced  with  manganese 
sulphate  and  sodium  carbonate,  and  the  nitric  acid  determined  in 
the  clear  liquid  by  a  modification  of  Eder's  method  ;  but  irregularity 
of  combustion  and  breaking  of  tubes  rendered  the  method  practically 
useless,  except,  perhaps,  for  substances  soluble  in  alkalis.  Non-vola- 
tile nitro-derivatives  and  ethereal  nitrates  can  be  safely  oxidised  by 
alkaline  permanganate  in  a  porcelain  dish,  excess  of  permanganate 
being  subsequently  reduced  with  alcohol,  and  the  diluted  filtrate 
treated  with  ferrous  sulphate,  zinc-dust,  and  hydrochloric  acid  ;  the 
nitrogen  is  then  estimated  as  ammonia,  by  any  of  the  usual  distilla- 
tion methods. 

Carbon  bisulphide  and  thiophen  can  be  oxidised  by  similar  treatment, 
and  the  sulphur  estimated  in  them ;  they  are  enclosed  in  thin  glass 
bulbs,  and  placed  in  tubes  containing  the  alkaline  permanganate  ;  the 
tube  is  sealed  up,  the  bulb  broken,  and  the  digestion  proceeded 
with.  D.  A.  L. 

Detection  of  Foreign  Raw  Phosphates  in  Powdered  Basic 
Slag.  By  L.  Blum  {Zeit.  anal  Ghem.,  29,  408— 411).— The  relative 
superiority  of  basic  slag  as  a  fertiliser  over  natural  phosphatic 
minerals,  owing  to  its  ready  absorbability,  and  the  high  price  which 
it  has  in  consequence  attained,  have  led  to  its  falsification  with  other 
raw  phosphates.  Only  such  are  likely  to  be  used  as,  from  their  low- 
percentage  of  phosphoric  acid,  cannot  profitably  be  worked  up  as 
superphosphate,  and  these  in  most  cases  contain  much  calcium  carb- 
onate. Fresh  basic  slag  is  almost  absolutely  free  from  carbonates, 
and  even  on  long  exposure  to  air,  absorbs  very  little  carbonic  acid 


110  ABSTRACTS  OF  CHEMICAL  PAPERS. 

(2'47  per  cent,  was  found  in  an  extreme  case),  so  tliat  the  presence  of 
much  carbonate  in  a  specimen  would  be  enough  to  throw  suspicion 
on  it.  A  low  percentage  of  iron  and  manganese  might  furnish  an 
additional  indication,  since  these  metals  are  rarely  present  in  natural 
phosphates.  In  estimating  the  carbonic  acid  by  decomposition  with 
an  acid,  some  chromic  acid  should  be  added,  to  prevent  evolution  of 
hydrogen  sulphide  from  the  sulphides  present,  but  a  simple  estima- 
tion of  the  loss  on  ignition  would  generally  allow  an  opinion  to  be 
formed.  M.  J.  S. 

Estimation  of  Water  in  Superphosphates.  By  J.  Stoklasa  (Zeit. 
anal.  Chein.,  29,  390 — 397). — Pure  monocalciuui  tetrahydrogen  phos- 
phate, CaH4(P04)2  -H  H2O,  loses  its  water  of  crystallisation  at  lOO'', 
but  only  completely  after  40  hours.  It  may  be  kept  at  105"  for 
.^0  hours  wntli  but  little  change,  but  on  longer  heating  at  the  same 
temperature  begins  to  show  decomposition.  At  higher  temperatures, 
the  amount  of  change  is  dependent  not  alone  on  the  temperature, 
but  also  on  the  time  of  drying.  The  statement  of  Drewsen  (Abstr., 
1881,  465)  that  drying  even  at  300°  does  not  diminish  the  proportion 
of  soluble  phosphate,  but  merely  reduces  it  to  a  soluble  pyrophosphate, 
cannot  be  confirmed  for  pure  or  nearly  pure  monocalcium  phosphate. 
It  might  be  true  for  a  superphosphate  in  which  free  phosphoric  acid 
constituted  80  per  cent,  of  the  total  soluble  phosphoric  acid. 

On  drying  for  one  hour  at  200°,  one-half  of  the  monocalcium. 
phosphate  undergoes  decomposition,  thus : — 4CaH4(P04)-.  =  Ca.>P207 
+  Ca(P03)2  -f  CaH2P207  +  2H3PO4  +  4H2O.  At  lower  tempera- 
tures for  the  same  length  of  time,  the  proportion  decomposed  is 
smaller,  but  if  the  time  is  prolonged,  a  further  decomposition  takes 
place  even  at  150°,  and  less  free  phosphoric  acid  is  found  in  the  soluble 
part.  A  temperature  of  200°  sufficiently  prolonged  results  in  the 
following  decomposition: — 4CaH4(P04)2  =  3Ca(P03)2  +  CaH2P207 
-f  7H2O,  w^hilst  at  210°,  there  remains  nothing  but  insoluble,  glassy 
calcium  metaphosphate.  In  presence  of  free  phosphoric  acid,  the 
contrary  action  may  on  heating  take  place,  thus :  CasP-^Ov  +  2H;5P04 
=  2CaH2P207  -h  H2O,  and  thus  the  soluble  phosphoric  acid  actually 
undergo  increase.  M.  J.  S. 

Separation  of  Barium  from  Strontium.  By  R.  Fresenius 
{Zeit.anal.  Cliem.,  29,413—430;  see  Abstr.,  1890,  924).— All  attempts 
to  obtain  complete  separation  by  means  of  chromic  acid  in  a  single  pre- 
cipitation resulted  in  failures.  The  seemingly  satisfactory  separation 
obtained  by  Frerichs  and  by  Russmann  (next  abstract)  resulted  from 
the  accidental  compensation  of  opposite  errors,  since  they  washed  the 
barium  chromate  with  acetic  acid,  in  which  it  is  distinctly  soluble, 
and  weighed  it  after  drying  at  110°,  at  which  temperature  it  still 
letains  some  moisture.  In  a  solution  containing  alkaline  acetate  and 
dichromate,  barium  chromate  is,  however,  quite  insoluble.  It  can 
also  be  rendered  anhydrous  without  decomposition  by  ignition  at  a 
dull  red  heat,  even  the  portion  adhering  to  the  filter  reoxidising  after 
temporary  reduction.  By  double  precipitation  of  the  barium,  a  com- 
plete   separation    can    be    effected   even   when    the    proportion,    of 
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strontium  is  large.  The  solution  of  the  chlorides  is  feebly  acidified 
with  acetic  acid,  and  diluted  until  it  contains  not  more  than  0'5  per 
cent,  of  the  bases,  then  precipitated  hot  with  an  excess  of  ammonium 
chromate,  which  has  been  carefully  neutralised  with  ammonia.  After 
coolino'  for  an  hour,  the  precipitate  is  washed  by  decantation  with 
very  dilute  ammonium  chromate  until  the  washings  no  longer  give  a 
precipitate  with  ammonium  carbonate,  and  then  further  with  warm 
water  until  the  washings  are  scarcely  coloured  by  silver  nitrate.  The 
precipitate  is  then  dissolved  in  the  smallest  possible  quantity  of 
nitric  acid,  and  the  solution  again  diluted  and  heated.  Ammonium, 
acetate  is  added  in  sufficient  quantity  to  displace  the  free  nitric  acid 
by  acetic  acid,  and  then  ammonium  chromate  until  the  odour  of  acetic 
acid  has  completely  disappeared.  After  an  hour,  the  liquid  is  poured 
through  a  filter,  the  precipitate  is  digested  with  hot  water,  cooled, 
filtered,  and  washed  thoroughly  with  cold  water.  It  is  then  free  from 
strontium,  whilst  the  filtrates  contain  no  barium.  Double  precipita- 
tion from  neutral  or  alkaline  solutions  has  not  been  successful. 

M.  J.  S. 
Separation  of  Barium,  Strontium,  and  Calcium.  By  A. 
RussMANN  (Zeit.  anal.  Chem.,  29,  447 — 454;  from  Inaug.  Diss. 
Berlin,  1887). — Barium  cannot  be  satisfactorily  estimated  by  Frerichs' 
method  (precipitation  from  an  acetic  acid  solution  by  normal 
potassium  chromate),  since  the  filtrate  always  contains  traces  of 
barium,  and  some  potassium  chromate  is  carried  down  by  the  preci- 
pitate. The  precipitate  will  also  contain  strontium,  if  the  proportion 
of  the  strontium  in  the  solution  exceeds  30  parts  per  100  of  barium. 
Calcium  is  not  so  precipitated.  The  simplest  way  to  ascertain  the 
weight  of  the  barium  chromate,  is  to  dissolve  it  in  dilute  hydrochloric 
acid,  add  potassium  iodide,  and  immediately  titrate  with  thiosulphate. 
Diehl's  method  for  separating  barium  and  calcium  by  digesting  the 
sulphates  with  sodium  thiosulphate  solution  is  complicated  by  so 
maii^^  sources  of  error  that  it  cannot  be  recommended.  Fresenius' 
method  of  separating  barium  and  calcium  by  dilute  sulphuric  acid  in 
a  solution  acidified  with  hydrochloric  acid  is  thoroughly  satisfactory. 
The  method  of  Sidersky  (Abstr.,  1883,  509)  for  separating  strontium 
and  calcium  only  yields  approximate  results.  For  separating  barium 
and  calcium,  it  is,  however,  serviceable.  Bloxam's  method  (Abstr., 
1886,  920)  is  not  suitable  for  quantitative  separations,  as  the 
strontium  sulphate  carries  down  with  it  considerable  quantities  of 
calcium,  and  the  calcium  ammonium  arsenate  cannot  readily  be 
brought  into  a  form  for  weighing  m  which  it  contains  a  constant 
proportion  of  calcium.  Fleischer's  method  for  separating  barium 
and  calcium  by  digestion  with  3  parts  of  potassium  sulphate  and 
1  part  of  carbonate,  followed  by  titration  of  the  calcium  carbonate  in 
the  weighed  precipitate  gives  good  results.  Lastly,  Leison's  method 
for  the  estimation  of  the  individual  alkaline  earths,  by  precipitation 
with  oxalic  acid  and  alcohol,  and  titration  of  the  oxalic  acid  in  the 
precipitate  by  permanganate,  is  accurate.  The  barium  oxalate  must 
be  dissolved  by  hydrochloric  acid,  as  it  is  not  complebely  decomposed  by 
sulphuric  acid.  Strontium  and  calcium  oxalates  can  be  decomposed 
by  sulphuric  acid.    The  solutions  must  not  be  filtered  through  paper, 
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and  mnst  be  liisfMy  dilute.     Ignition  of  tlie  oxalates  is,  however, 
a  rule,  the  quicker  process.  M.  J.  S. 

Estimation  of  Cadmium  in  the  Products  of  Zinc  Manu- 
facture and  in  Calamine.  By  W.  Minor  (Chem.  Zeif.,  14,  4,  34, 
and  348 — 349). — The  material  is  dissolved  in  hydrochloric  acid, 
treated  with  hydrogen  sulphide,  and  the  precipitate  washed  with  hot 
water,  dissolved  in  hydrochloric  acid,  heated  to  boiling,  and  poured 
into  dilute  sodium  hydroxide  likewise  heated  to  boiling.  This  preci- 
pitate, after  washing  with  hot  water,  is  ignited  in  a  current  of  oxygen, 
and  weighed  as  cadmium  oxide.  Material  containing  but  little  iron, 
such  as  "  pure  cadmium,"  is  dissolved  in  hydrochloric  acid,  and  preci- 
pitated directly  with  the  sodium  hydroxide.  This  method  of 
precipitation  may  also  be  used  to  separate  zinc  and  cadmium  in  the 
ordinary  method  of  examining  calamine ;  the  ammoniacal  solution 
containing  the  zinc  and  cadmium  is  rendered  slightly  acid  and 
poured  hot  into  the  hot  hydi-oxide,  &c. 

In  the  method  described  in  the  last  of  the  three  papers,  the  material 
is  dissolved  in  hydrochloric  acid,  filtered  from  undissolved  lead, 
precipitated  with  hydrogen  sulphide,  the  precipitate,  containing 
zinc  and  an  inconsiderable  amount  of  arsenic,  is  washed,  dried, 
weighed,  dissolved  in  dilute  hydrochloric  acid,  and  treated  with 
sodium  hydroxide  in  excess.  The  cadmium  hydroxide  is  filtered  off, 
and  the  zinc  titrated  in  the  filtrate  with  sodium  sulphide,  calculated 
to  zinc  sulphide,  and  deducted  from  the  weight  of  the  cadmium 
sulphide  precipitate.  In  another  method  (requiring  the  absence  of 
other  metals  precipitated  by  sodium  hydroxide)  after  removal  of 
iron  with  ammonia,  the  solution  of  zinc  and  cadmium  is  nearly 
neutralised  with  hydrochloric  acid,  and  then  treated  with  sodium 
hydroxide.  The  precipitate  of  cadmium  hydroxide  is  dissolved  in 
dilute  hydrochloric  acid,  evaporated  to  dryness,  dissolved  in  water, 
and  titrated  with  standard  sodium  hydroxide,  using  litmus  or  sodium 
sulphide  papers  as  indicators.  Good  results  have  been  obtained  by 
both  methods,  the  first  being  the  more  suitable  in  the  presence  of 
much  zinc  and  vice  versa.  D.  A.  L. 

Estimation  of  Cadmium  as  Sulphide  by  Precipitation  with 
Sodium  Sulphide  Solution.  By  W.  Minor  (Chem.  Zeit.,  14, 
439 — 440). — The  material  is  dissolved  in  hydrochloric  or  nitric  acid, 
and  the  lead  separated  by  sulphuric  acid ;  the  solution  is  then  treated 
with  soda,  and  the  precipitate  digested  with  ammonia.  The  ammoniacal 
solution  is  free  from  lead,  zinc,  and  iron,  but  contains  all  the  cadmiam, 
which  can  then  be  determined  by  means  of  sodium  sulphide  solution, 
either  volumetrically  by  titration,  using  ferric  hydroxide  as  indicator, 
or  gravimetrically  by  precipitating,  and  weighing  the  precipitate 
after  drying  for  some  hours  at  140 — 145".  D.  A.  L. 

Volumetric  Estimation  of  Zinc  and  Copper.    By  E.  Donath 

and  G.  Hattknsaur  (Chem.  Zeit.,  14,  323 — 325). — Various  experi- 
ments have  been  made  by  the  authors.  They  find  that  for  titrating 
zinc  by  Schaffner's  method,  it  is  better  to  use  sodium  hydrosulphide 


ANALYTICAL   CHEMISTRY.  113 

(prepared  bj  adding^  a  known  volume  of  dilute  sodium  Lydroxide  to 
an  equal  volume  of  the  same  solution  previously  saturated  with 
hydrogen  sulphide)  than  a  solution  of  the  crystalline  sulphide  of 
commerce  ;  however,  in  using  this  reagent  in  solutions  containing 
tartaric  acid  and  ammonia,  the  iron  commences  to  precipitate  before 
all  the  zinc  is  converted  into  sulphide.  The  estimation  of  zinc  by  using 
excess  of  ferrocyanide,  after  the  removal  of  tbe  iron,  and  titrating  back 
with  permanganate  does  not  answer,  since  in  the  cold  a  clear  solution 
cannot  be  obtained,  whilst  if  warm,  decompositions  occur  whicb 
cause  irregularities.  It  is  noticed  that  ferrocyanide  precipitates  zinc 
but  not  iron  in  the  presence  of  tartaric  acid  and  ammonia,  and  that  the 
excess  of  either  of  these  substances  does  not  seriously  disturb  the 
relative  quantity  of  1  mol.  ferrocyanide  to  2  atoms  of  zinc ;  therefore 
1  c.c.  of  a  solution  containing  33"5  grams  of  potassium  ferrocyanide 
per  litre  corresponds  with  O'OIO  gram  of  zinc.  As  small  an  excess  of 
ammonia  as  possible,  and  a  hot  solution,  are  favourable  to  the  preci- 
pitation. The  zinc  precipitate  is  not  decomposed  by  acetic  acid ; 
therefore,  by  placing  drops  of  this  acid  and  the  solution  under  exami- 
nation in  contact,  in  the  presence  of  iron,  a  coloration  indicates 
complete  precipitation  of  the  zinc.  The  following  method  is  based  on 
these  considerations : — 3  to  4  grams  of  material  is  dissolved  in  hydro- 
chloric acid  with  some  nitric  acid,  diluted  to  a  definite  volume  with 
water,  an  aliquot  part  filtered,  treated  witb  20 — 25  c.c.  of  concen- 
trated tartaric  acid  solution,  a  slight  excess  of  ammonia  added,  and 
the  liquid  warmed  to  about  80".  The  ferrocyanide  is  now  run  in  until 
the  precipitation  of  the  zinc  is  complete,  as  indicated  in  the  manner 
described  above.  The  proportion  of  iron  to  zinc  in  the  solution  under 
examination  should  be  the  same  as  that  present  in  the  solution  used 
for  standardising  the  ferrocyanide. 

Under  similar  circumstances,  copper  is  precipitated  in  a  like 
manner,  but  the  precipitation  is  greatly  influenced  by  ammonia ; 
therefore  the  solution  for  titration  should  be  neutral  or  nearly  so. 
The  ferrocyanide  is  standardised  from  a  solution  of  copper  of  known 
strength,  and  cannot  be  approximated  to  by  the  weight  of  ferrocyanide 
employed,  inasmucb  as  the  composition  of  the  copper  precipitate  is 
uncertain.  Copper  and  zinc  may  be  estimated  in  the  same  solution 
by  this  method  ;  first  both  are  titrated,  then  the  copper  is  precipitated 
out  of  another  portion  of  solution,  and  the  zinc  alone  titrated,  &c. 

D.  A.  L. 

Estimation  of  Lead  by  Phosphomolybdic  Acid.  By  H.  Beuf 
(Bull.  Soc.  Chiin.  [3],  3,  852 — 855). — To  the  boiling  neutral  solution 
of  the  metal,  an  aqueous  solution  of  phosphomolybdic  acid  is  added 
until  the  supernatant  liquid  is  coloured  yellow  by  the  excess  of 
reagent  used.  After  washing,  the  precipitate  is  dried  at  90 — 100° 
and  weighed.  It  forms  a  dense,  white  powder  which  is  insoluble  in 
water  (1  in  500,000)  and  aqueous  ammonia,  but  dissolves  in  nitric 
and  in  acetic  acids  ;  it  contains  54'8  per  cent,  of  lead,  and  corresponds 
with  the  formula  Mo25Pb25P3HuOn2 ;  at  a  high  temperature  it  loses 
7  mols.  HoO. 

By  decomposition  of  the  precipitate  with  dilute  sulphuric  acid  and 
zinc  at  a  gentle  heat,   a  brown  liquid  is   obtained,   which  may   be 

YOL.  LX.  i 
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titrated  for  lead  by  a  solution  of  permanganate  which  has  been 
previously  standardised  against  a  solution  resulting  from  the  similar 
treatment  of  a  known  weight  of  a  lead  salt. 

The  phosphomolybdic  acid  is  made  by  evaporating  to  dryness  a 
solution  of  ammonium  phosphomolybdate  in  nitric  acid.  Iron  is 
eliminated  by  a  previous  treatment  with  sodium  hydroxide,  copper, 
potassium,  and  ammonium  by  washing  the  mixed  phosphomolybdates 
with  ammonia- water,  but  the  presence  of  zinc  or  arsenic  vitiates  the 
estimation.  T.  G.  N. 

Separation  of  Copper  from  Arsenic  by  the  Electric  Current. 
By  L.  W.  McCay  (Chem.  Zeit.,  14,  509). — Under  the  influence  of 
the  current  from  four  to  six  Meidinger  elements,  alkaline  arsenates 
remain  in  solution,  whereas  copper  is  completely  and  quantitatively 
precipitated,  and  has  been  estimated  with  good  results.  Moreover, 
the  copper  is  quite  free  from  arsenic,  and  the  solution  may  be  safely 
employed  for  the  determination  of  the  original  amount  of  the  latter 
m.etal.  D.  A.  L. 

Estimation  of  Aluminium  in  Commercial  Aluminium.    By 

G.  Klemp  (Zeit.  anal.  Chem.,  29,  388 — 390). — The  process  employed 
for  zinc  (Abstr.,  1890,  1190)  cannot  be  applied  to  aluminium  since, 
even  with  highly  dilute  alkali  and  a  large  excess  of  iodate,  hydrogen  is 
always  evolved,  but  by  dissolving  the  aluminium  in  potash,  and  burn- 
ing the  hydrogen  in  Fresenius'  apparatus,  a  very  accurate  estimation 
can  be  made.  About  1  gram  of  the  metal  in  filings  is  placed  in  a 
150  c  c.  flask  with  a  little  vaselin  to  prevent  frothing,  and  the  potash 
solution  (35  grams  of  KOH  in  100  c.c.)  is  added  gradually,  with 
warming  towards  the  close.     The  operation  takes  about  45  minutes. 

M.  J.  S. 
Estimation  of  Alumina  in  Bread,  &c. ;  Solubility  of  Alu- 
minium Phosphate  in  Acetic  Acid.  By  W.  C.  Youxg  {Analysty 
15,  61 — 63  ;  83 — 84). — In  Dupre's  process,  the  aluminium  is  precipi- 
tated as  phosphate  from  an  acid  solution  containing  ammonium 
chloride  and  acetate,  and  is  collected  after  remaining  all  night  in  the 
cold.  Test  analyses,  with  weighed  quantities  of  alum,  show  that 
under  these  conditions  the  results  are  much  below  the  truth.  The 
best  result  (from  a  mixture  of  alum,  sodium  phosphate,  and  acetic 
acid)  was  obtained  by  boiling  the  mixture  both  before  and  after  the 
addition  of  ammonium  acetate,  and  filtering  immediately.  The 
amount  of  ammonium  acetate  must  not  be  too  small,  nor  that  of 
acetic  acid  too  large.  For  O'l  gram  of  potash  alum,  there  was  used 
1  gram  of  ammonium  acetate  and  5  c.c.  of  ordinary  acetic  acid.  The 
presence  of  ammonium  chloride  has  little  effect  when  the  liquid  is 
filtered  immediately  after  boiling,  but  lowers  the  result  if  the  pre- 
cipitation is  performed  in  the  cold,  or  the  mixture  is  allowed  to  cool 
before  filtering.  M.  J.  S. 

Estimation  of  Iron  Oxide  and  Alumina  in  Phosphates.     By 

R.  JoxES  {Chem.  Zeit.,  14,  269— 271).— The  author  criticises  the 
methods  employed  until  recently,  and  recommends  as  the  best 
the  following  combination  of  Glaser's  method,  slightly  modified,  with 
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Ipart  of  Sfcutzer's  metliod.  The  phosphate  is  dissolved  in  hydrochloric 
'and   nitric    acids,    made    up    to  a    detinite  volume,   an  aliquot    part 

taken  and  treated  with  a  quarter  of  its  volume  of  sulphuric 
[acid  of  sp.  gr.  1*84,  and  its  own  volume  of  95  per  cent,  alcohol, 
taking  up  to  definite  volume  with  the  alcohol  ;  after  12  hours, 
■the  gypsum  is  collected,  and  when  weighed,  gives  good  results  for 
[calcium  in  absence  of  much  magnesium.  The  alcohol  is  driven  off 
[from  the  filtrate,  which  is  rendered  alkaline  with  ammonia  and 
! boiled  to  completely  drive  off  the  ammonia.  The  precipitate  may  be 
[weighed,  and  half  the  weight  taken  as  iron  oxide  and  alumina,  which 
[gives  good  results,  or  it  may  be  treated  with  molybdic  solution,  the 
[phosphoric  acid  separated  in  the  usual  way,  the  iron  and  alumina 
[precipitated  with  dilute  ammonia,  redissolved  in  hydrochloric  acid, 

feprecipitated,  &c.,  and  weighed.  D.  A.  L. 

Titration  of  Chromates,  Barium  Salts,  and  Sulphates.    By 

^P.SOLTSIEN  {Chem.  Gentr.,  1890,  ii,  217—218;  from  Pharm.  Zeit., 
35,  372). — The  titration  of  solutions  of  barium  salts  with  potassium 
dichromate,  and  inversely  the  titration  of  chromates  with  barium 
salts,  may  be  readily  performed  with  either  haematoxylin  or  logwood 
extract  as  indicator.  A  solution  of  barium  chloride  is  prepared  equal 
to  one  of  potassium  dichromate,  and  for  the  determination  of  barium 
salts,  potassium  dichromate  is  run  in  from  the  burette  until  a  drop 
placed  on  a  warmed  porcelain  plate  with  a  drop  of  haematoxylin  just 
shows  the  formation  of  a  blue-black  coloration.  The  solution  to  be 
titrated  must  be  neutral,  and  may  not  contain  more  than  the  merest 
trace  of  either  acetic  acid  or  ammonia.  Chlorides  and  nitrates  do  not  in- 
terfere with  the  reaction,  nor  does  rosolic  acid,  which  latter  may  be  used 
as  an  indicator  for  the  titration  of  solutions  of  salts  of  barium.  If  the 
solution  of  a  chromate  contains  sulphates,  the  titration  with  barium 
chloride  gives  the  total  quantity  of  the  two  salts,  from  which  must 
be  deducted  the  amount  of  the  latter  as  determined  gravimetrically. 

For  the  determination  of  the  combined  sulphuric  acid,  an  excess  of 
barium  chloride  solution  is  added,  and  the  excess  determined  by 
titration  with  potassium  dichromate. 

Salts  of  aluminium,  copper,  and  iron  must  be  removed  from  the 
solutions.  J.  W.    L. 

Estimation  of  Antimony  by  Marsh's  Method.     By  A.  van 

Bylekt  (Ber.,  23,  2968 — 2971 ;  compare  Kiihn  and  Saeger,  Abstr., 
1890,  1187). — For  the  estimation  of  antimony  in  alloys  of  tin, 
silver,  and  antimony,  the  author  recommends  the  following  process  : — 
A  three-necked  Woulffe's  bottle  is  connected  on  the  one  hand  with  an 
apparatus  for  evolving  carbonic  anhydride,  and  on  the  other  with  the 
usual  calcium  chloride  tube  and  hard  glass  tube.  The  central  neck 
of  the  Woulffe's  bottle  is  fitted  with  a  wide  tube  reaching  to  the 
bottom  of  the  flask.  About  0*5  gram  of  the  alloy  is  dissolved  in 
20  c.c.  of  mercury  at  60°,  and  poured,  after  cooling,  into  the  flask. 
100  c.c.  of  10  per  cent,  sulphuric  acid  is  then  added  through  one  of 
the  side  tubes,  and  the  air  expelled  from  the  apparatus  by  carbonic 
anhydride.  A  freshly  prepared  sodium  amalgam,  obtained  by  dis- 
solving 5*5  grams  of  sodium  in  25  c.c.  of  mercury,  is  then  added  drop 
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by  drop  tliroTigh  the  wide  tube.  The  sublimate  of  antimony  quickly 
appears  in  the  heated  tube  ;  the  apparatus  is  then  periodically  shaken, 
care  beino;  taken  that  no  liquid  is  allowed  to  pass  into  the  central 
tube.  After  the  evolution  of  gas  has  ceased,  carbonic  anhydride  is 
again  passed  through  the  apparatus  to  expel  all  the  hydrogen  and 
hydrogen  antimonide.  The  mercury  solution  is  then  poured  off, 
dried  wath  filter-paper,  and  divided  into  two  equal  portions,  one  of 
Avhich  is  returned  to  the  cleaned  and  dried  apparatus,  and  covered 
with  75  c.c.  of  a  10  per  cent,  sulphuric  acid,  whilst  the  other  is  mixed 
with  3  grams  of  sodium,  and  added  drop  by  drop  through  the  central 
tube  as  before. 

The  results  obtained  are  fairly  accurate,  but  might  possibly  be 
improved  by  employing  hydrogen  in  place  of  carbonic  anhydride  for 
driving  out  the  air.  Another  source  of  error  is  the  oxidation  which 
takes  place  in  the  manufacture  of  the  alloy,  and  during  its  solution  in 
the  mercury.  H.  G.  C. 

Estimation  of  Hardness  of  Natural  Waters.  By  E.  L.  Neuge- 
BAUER  {Zeit.  anal.  CJiem.,  29,  399 — 401). — The  author  proposes  the 
following  modifications  of  Clark's  test.  The  standard  water  is  a 
mixture  of  8  vols,  of  calcium  sulphate  solution  of  12°  of  hardness  with 
2  vols,  of  a  12°  magnesium  sulphate  solution.  Of  this  mixture, 
100  c.c.  is  used.  The  soap  solution  is  of  such  strength  that  12  c.c.  is 
required  for  the  100  c.c.  of  standard  Avater.  The  following  new  table 
has  been  drawn  up  fi'om  titrations  of  the  standard  water  diluted  to 
the  required  degrees: — 

Hardness 0°        T        2^        3°        4"        5°        6° 

C.c  of  soap  solution   . .      0-6      1*7      2-8      3-9      4*9      5*9      6-9 

Hardness 7°        8°         9"        10°         11°        12° 

C.c  of  soap  solution    ..      7'8      87      9*6      10-4      11-2      12  0 

and  a  special  burette  (titanometer)  constructed,  the  readings  of  which 
give  at  once  the  degrees  of  hardness.  M.  J.  S. 

The  Analysis  of  Sulphurous  Waters.  By  D.  Vitali  (Chem. 
Centr.,  1890,  ii,  1G6 ;  from  rOrosi,  13,  73  — 78).— Thiosulphates  may 
be.  detected  by  the  addition  of  potassium  nitrite  and  a  mineral  acid  or 
acetic  acid.  Nitric  oxide  is  liberated,  and  the  solution  is  thereby 
coloured  yellow  ;  later,  sulphur  is  precipitated,  and  the  liquid  becomes 
milky.  This  reaction  is  extremely  delicate,  00001  per  cent,  of  thio- 
sulphate  being  detectable.  In  testing  for  nitrites  in  presence  of  thio- 
sulphates with  potassium  iodide  and  starch,  this  reaction  of  the  thio- 
sulphate  may  prevent  the  formation  of  the  blue  iodide  of  starch,  a 
yellow  coloration  being  produced  instead.  In  testing  for  iodine,  in 
presence  of  thiosulphates,  with  potassium  nitrite  and  an  acid,  it  is 
iDetter  to  evaporate  the  w^ater  to  dryness  after  neutralising  wdth 
sodium  carbonate,  and  then  to  extract  the  residue  with  absolute 
alcohol,  w4iich  dissolves  the  iodide,  leaving  the  thiosulphate  undis- 
solved. In  the  case  of  waters  containing  lai'ge  quantities  of  calcium 
sulphate,  it  is  recommended  to  first  precipitate  the  calcium  as  calcium 
carbonate  before  determining  the  silicic  anhydride.  In  order  to 
prevent  the  precipitation  of  sulphur  during  the  evaporatior  of  water 
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for  determination  of  the  total  solid  residue,  the  author  recommends 
that  a  current  of  hydrogen  should  be  passed  through  the  water. 

J.  W.  L. 
Examination  of  Water  for  Contamination  by  Gas  Works. 
By  F.  DiCKMAKN  (Zeit.  anal.  Ghem.,  29>  398 — 399). — In  a  specimen  of 
water  from  a  brook  whicli  had  suffered  contamination  from  a  neigh- 
bouring gas  works,  and  by  which  poultry  had  been  poisoned,  the 
author  detected  traces  of  a  substance  giving  the  reactions  of  di- 
phenylamine.  Owing  to  the  stability  of  tbis  compound  and  the 
sensitiveness  of  its  reaction  with  nitric  acid,  its  presence  might  be 
used  as  a  proof  of  contamination  by  tar- water,  if  it  should  be  found 
to  be  a  constant  constituent  of  that  liquid.  M.  J.  S. 

Detection  and  Estimation  of  Organic  and  Inorganic  Poisons 
in  Corpses.  By  A.  Seyda  (Chem.  Zeit.,  14,  31—32,  51—53, 128—129, 
181 — 184,  and  198 — 200). — The  author  describes  his  system  of 
examining  corpses.  The  chemical  examination  proper  is  preceded  by 
a  preliminary  examination  of  the  blood,  urine,  and  contents  of  the 
stomach  and  accessories. 

The  blood,  when  not  too  decomposed  to  show  the  absorption  bands, 
is  examined  spectroscopically  ;  if  dry,  it  is  dissolved  in  water,  and  made 
very  slightly  alkaline  with  sodium  hydroxide ;  the  two  oxyhaemoglobin 
bands  and  the  intermediate  haemoglobin  band  merge  into  one  con- 
tinuous band  in  partially  decomposed  blood  ;  the  faint  band  in  the 
red  is  attributable  to  methaemoglobin  in  alkaline  material  or  to 
hrematin  in  acid  blood.  In  the  former  case,  further  examination  is 
only  made  under  exceptional  circumstances,  such  as  the  presence  of 
hydrogen  sulphide  not  emanating  from  ordinary  putrefactive  pro- 
cesses ;  but,  in  the  latter  case,  the  red  band  being  due  to  hasmatin,  is 
regarded  as  indicating  the  presence  of  other  reducing  agents,  or  of 
acids,  potassium  chlorate,  ferricyanides,  nitroglycerol,  or  nitro- 
benzene, which  are  tested  for  in  the  urine  and  in  parts  of  the  body. 
Other  isolated  lines  in  the  red  are  carefully  noted,  and  carbonic  oxide 
is  sought  for;  the  presence  of  haematin,  already  reduced  or  otherwise, 
indicates  the  absence  of  carbonic  oxide  poisoning;  carbonic  oxide  hsemo- 
globin  is  recognised  in  presence  of  oxyhoemoglobin  and  haomoglobiu 
by  the  mere  displacement  of  the  absorption  band  towards  the  red  part 
of  the  spectrum  when  ammonium  sulphide  is  added ;  chemical  tests 
with  sodium  hydroxide  with  or  without  calcium  chloride  are  con- 
sidered of  little  value. 

In  the  urine : — Notes  are  taken  of  the  quantity,  colour,  odour,  of  re- 
actions as  to  the  presence  of  blood,  albumin,  and  sugar,  of  the  action  in 
alkaline  copper  solutions,  of  the  behaviour  towards  barium  chloride 
before  and  after  treatment  with  hydrochloric  acid,  and  of  the  occur- 
rence of  balsams,  alkaloids,  soluble  metallic  poisons,  and  of  such  salts 
as  potassium  chlorate,  iodide,  or  bromide. 

The  contents  of  the  stomach  are  examined  in  the  dark  for  phosphor- 
escence, which  is  only  due  to  phosphorus  in  acid  mixtures,  otherwise 
fungoid  growth  may  cause  it.  The  odour  of  the  contents  of  the 
stomach  may  be  acid,  alkaline,  like  decayed  cheese,  or  they  may  have 
a  specific  odour,  or  be  putrid;  sometimes  they  are  well  preserved,  and 
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have  a  sweetish,  repulsive  odour,  observed  by  the  author  in  cases  of 
arsenical  poisoning.  Food  magmas  and  vomits  are  carefully  sampled, 
treated  with  alcohol  and  then  with  ether,  and  examined  macro-  and 
micro-scopically.  The  alcoholic  extract  is  examined  for  oxalates  and 
foreign  bases  and  acids  ;  matters  found  in  the  folds  are  also  examined. 
The  arsenic  test  is  applied,  and  an  aqueous  extract  of  the  magma  is 
examined  for  soluble  poisons. 

For  the  chemical  examination  proper,  parts  of  organs,  finely  divided, 
are  heated  with  water  in  a  boiling  water-bath  for  several  hours, 
acidified  with  tartaric  acid,  and  distilled  with  steam.  Two  fractions 
are  made :  the  first  will  contain  the  more  volatile  matters,  such  as 
alcohol,  aldehyde,  acetone,  chloroform,  nitrobenzene,  ethereal  oils, 
turpentine,  camphor,  amines,  and  their  volatile  combinations  ;  the 
other,  the  remains  of  these  more  volatile  products,  and  any  less 
volatile  substances,  such  as  fatty  acids,  phenol,  hydrocj-anic  acid,  &c. 
A  plain  distillation  of  alkaline  material  is  required  at  times;  if,  how- 
ever, the  presence  of  chloral  hydrate  or  hydrocyanic  acid  and  ferro- 
cyanides  is  suspected,  the  finely  divided  organs  are  first  moistened 
with  potash  or  with  hydrogen  sodium  carbonate  respectively.  A 
steam  distillation  from  alkaline  solution,  when  necessary,  is  best 
effected,  not  directly,  but  with  the  liquid  obtained  by  extraction  with 
water  and  tartaric  acid.  The  residue  from  the  acid  distillation  is 
employed  in  testing  for  alkaloids. 

The  odour,  colour,  opalescence,  quantity,  &c.,  of  the  first  fraction  of 
the  acid  distillate  are  noted.  It  is  tested  with  silver  nitrate,  both  in 
nitric  acid  and  in  ammoniacal  solution,  with  sodium  nitroprusside, 
potash,  and  acetic  acid  ;  with  alkaline  permanganate ;  with  iodine  and 
potash  (iodoform  reaction)  ;  with  zinc-dust  and  hydrochloric  acid  for 
nitrobenzene ;  with  hydrochloric  acid  and  alcoholic  phloroglucinol  for 
ethereal  oils  (a  reaction  frequently  takes  place,  but  too  much  depend- 
ance  is  not  to  be  placed  on  it;  it  is  better  to  examine  the  urine  for  some 
of  these  substances,  also  for  altered  camphor).  The  reagents  for  tur- 
pentine oil,  in  tangible  quantities,  are  a  mixture  of  fresh  guaiacum 
alcohol  and  fresh  citronella  oil.  Resorcinol  and  potash  are  better 
reagents  for  detecting  chloroform  than  the  isonitrile  test.  A  quantita- 
tive examination  for  these  substances  is  seldom  possible,  with  the 
exception  of  alcohol,  but  this  cannot  be  estimated  by  distillation  in  the 
presence  of  amines  ;  therefore  it  is  oxidised  to  acetic  acid  as  follows. 

A  portion  of  the  distillate  is  redistilled,  the  first  portions  collected 
are  dried  with  potassium  carbonate,  distilled  again,  treated  with 
sodium  dichromate  and  sulphuric  acid,  rendered  alkaline  with  potash, 
boiled  to  eliminate  amine  bases,  then  acidified,  steam  distilled,  and 
the  distillate,  containing  the  acetic  acid,  titrated  ;  any  sulphuric  acid, 
if  accidentally  present,  being  estimated  and  allowed  for.  The  author 
attaches  great  importance  to  the  estimation  of  alcohol,  especially  in 
the  case  of  children.  Various  parts  of  corpses  of  persons  addicted  to 
alcohol  yield  distillates  containing  alcohol,  but  not  pure  ethyl  alcohol ; 
therefore  such  distillates  reduce  alkaline  permanganate,  &c.,  give  the 
iodoform  reaction,  and  yield  an  inflammable  distillate  on  redistillation 
from  potassium  carbonate.  Alcohols  readily  evaporate  from  corpses, 
the  more  volatile  disappearing  first. 
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Passing  on  to  tlie  second  fraction  from  tlie  acid  distillation,  phenol,  as 

a  normal  product  of  the  decomposition  of  albuminoids,  is  frequently 

detected  by  Millon's  reagent,  less  readily  by  bromine-water.     Large 

quantities  of  phenol  are  estimated  by  filtering  the  fraction  containing 

it  from   the  fatty  acids,  extracting  with  ether,  drying  the  ethereal 

residue  over  sulphuric  acid,  and  weighing,  taking  precautions  against 

the  phenol   creeping   over   the   edge   of   the   evaporating  dish.     As 

regards  hydrocyanic  acid,  the  distillate  is  tested  with  copper  sulphate 

and  guaiacum,  and  if  the  reaction  is  noticed,  it  is  confirmed  by  some 

other  test,  and  the  acid  determined  as  silver  cyanide.     Phosphorus  is 

generally  recognised  by  the  phosphorescence,  but  if  this   does  not 

)ccur  phosphorous  acid  must  be  tested  for  and  estimated  in  the  residue. 

^n  examining  the  distillate  for  phosphorus,  it  is  redistilled,  using  an 

ipright  bulbed  tube,   the  distillation  being   continued  for  an  hour 

bfter  phosphorescence  has    ceased  to  appear;    the  new  distillate  is 

seated  with  silver  nitrate,  &c.,  and  also  is  tested  for  phosphorus  by 

>xidising  with  chlorine-water  and  adding  ammonium  molybdate. 

In  examining  for  alkaloids,  special  care  must  be  taken  not  to  mistake 
)tomaines  for  other  alkaloids,  and  to  allow  for  the  impure  form  of  the 
[atter.  The  material  is  treated  with  alcohol  containing  tartaric  acid, 
"the  extract  filtered,  evaporated,  dissolved  in  water,  filtered,  neutra- 
lised with  potash,  concentrated,  treated  with  alcohol,  separated  from 
the  potassium  tartrate,  and  the  neutral  aqueous  solution  is  tested 
with  alkaloid  reagents  (a  preliminary  test  with  tartaric  acid  and  iodic 
acid  being  made  for  morphine)  and  examined  systematically  if 
required.  A  portion  is  rendered  alkaline,  and  steam- distilled  for 
nicotine,  coniine,  aniline,  &c.  In  the  absence  of  these  volatile  bases, 
■another  portion  is  extracted  with  ether  successively  when  neutral, 
acid,  and  alkaline,  then  with  chloroform  while  still  alkaline,  and 
finally  is  made  ammoniacal  and  extracted  with  aniyl  alcohol.  The 
third  portion  is  reserved  for  the  direct  confirmatory  examination  of 
any  alkaloid  indicated  in  the  other  portions.  The  aqueous  residue  is 
tested  for  narceine  and  curarine,  whilst  the  various  extracts  are 
examined  separately.  The  residue  from  the  alkaline-ether  extract  is 
tested  with  phosphoric  acid  for  aconitine.  Vitali's  atropine  reaction 
is  liable  to  be  hidden  by  xanthoproteiu  colour  reactions.  For  strych- 
nine, a  double  test  is  made :  first,  a  drop  of  vanadic  acid  solution  is 
mixed  with  the  residue,  dissolved  in  sulphuric  acid,  which  is  subse- 
quently diluted  with  concentrated  sulphuric  acid,  and  then  solid 
ammonium  vanadate  is  dusted  over  another  portion  of  the  same 
solution.  Attention  is  called  to  the  fact  that  colocynthine  gives 
reactions  with  both  vanadic  and  chromic  acids,  which  resemble  those 
of  strychnine  with  the  same  reagents.  The  amyl  alcohol  extract, 
after  purifying,  serves  for  confirming  the  presence  of  morphine. 

Another  portion  of  the  original  extract  is  examined  for  metallic 
poisons  soluble  in  alcohol.  The  examination  for  metallic  poisons 
generally  is  made  with  the  residue  from  the  first  distillation  or  that 
from  the  alcoholic  extraction  ;  in  the  latter  case  the  alcohol  is  expelled 
by  warming.  The  residue  is  heated  with  hot  water,  potassium  chlorate, 
and  hydrochloric  acid  until  the  organic  tissue  is  destroyed  ard  all 
chlorine  driven   off,  the  magma  is   treated  with  tartaric  ac^d,  then 
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largely  diluted  witllT^'ater  and,  after  24  hours,  filtered.  The  insohible 
portion  is  treated  (if  required  with  more  chlorate  and  liydrochloric 
acid,  then)  with  alcohol,  and  with  ether  to  extract  fat,  and  is  ignited. 
The  ash  is  treated  with  very  dilute  hydrochloric  acid,  and  the  residue 
dried,  ignited,  weighed,  and  proved  conclusively  to  be  silica  by 
fusion  with  sodiurn  carbonate;  or  is  examined  for  silver,  lead,  barium, 
and  strontium.  The  soluble  portion  is  made  up  to  a  definite  volume, 
and  must  be  free  from  chlorine  and  chloric  acid. 

For  mercury,  a  portion  is  nearly  neutralised  by  means  of  potash, 
and  is  digested  with  brass  wool  for  15  minutes  at  70° ;  if  the  brass  is 
visibly  amalgamated,  the  presence  of  mercury  is  confirmed  by  heating- 
in  a  test-tube,  &c. ;  but  when  the  presence  of  mercury  is  not  so  evident, 
the  brass  wool  is  burnt  Avith  copper  oxide  in  a  current  of  air  in  a  tube 
25  cm.  long,  drawn  out  to  a  doubly  bent  capillary,  in  which  any 
mercury  is  accumulated,  and  identified  with  iodine.  To  estimate 
mercury,  the  hot  hydrochloric  solution  is  treated  with  hydrogen 
sulphide,  the  precipitate  collected  on  an  asbestos  filter  (or  if  arsenic  is 
present,  it  is  first  digested  with  yellow  ammonium  sulphide)  washed 
with  hydrochloric  acid,  dissolved  in  nitric  acid,  filtered  through  some 
asbestos,  and  the  washings  and  filtrate  diluted  and  treated  with  plios- 
phorous  acid.  After  24  hours,  the  calomel  is  filtered  ofF,  washed  with, 
water,  alcohol,  and  ether,  and  weighed  on  a  tared  filter.  Thi'oughout 
the  estimation,  high  temperatures  and  contact  with  organic  matter 
are  to  be  avoided. 

To  detect  antimony,  some  of  the  liquid  partly  neutralised  with 
ammonia  is  placed  in  a  bright  platinum  dish  with  a  piece  of  zinc  for 
six  hours  ;  the  brownish-black  antimony  flakes  obtained  in  this  manner 
being  more  trustworthy  than  Marsh's  test.  This  test  does  not  answer 
in  the  presence  of  tin ;  but  by  fusing  the  mixed  oxides  with  sodium 
hydroxide,  most  of  the  tin  can  be  separated.  To  estimate  antimony, 
hydrogen  sulphide  is  passed  through  the  slightly  acid,  and  at  first 
boihng,  solution  until  it  has  cooled  down  ;  after  three  days,  most  of 
the  hydrogen  sulphide  is  driven  oiF  by  carbonic  anhydride,  the  preci- 
pitate washed  with  an  acetic  acid  solution  of  ammonium  acetate, 
treated  and  washed  with  a  solution  of  sodium  sulphide,  containing 
hydrogen  sulphide,  the  solution  treated  carefully  with  hydrochloric 
acid,  warmed,  and  then  boiled.  After  24  hours,  the  precipitate  is  col- 
lected, treated  with  an  acetic  acid  solution  of  ammonium  acetate,  then 
carefully  with  nitric  acid,  evaporated,  the  residue  moistened  with 
sodium  hydroxide,  intimately  mixed  w4th  dry  sodium  carbonate,  dried, 
introduced  by  small  quantities  at  a  time  into  fused  sodium  nitrate  in  a 
silver  crucible,  and  the  mass,  when  cold,  treated  with  water.  After 
24  hours,  the  precipitate  is  washed  Avith  45  per  cent,  alcohol,  contain- 
ing soda,  digested  with  a  hot  solution  of  tartaric  and  hydrochloric 
acids  for  half  an  hour,  filtered,  and  washed  with  a  dilute  solution  of 
tartaric  ?ind  hydrochloric  acids.  The  filtrate  and  Avashings  combined 
are  concentrated  in  a  water-bath,  the  excess  of  acid  reduced  with 
ammonia,  and  the  antimony  precipitated  by  hydrogen  sulphide  as  a  pure 
orange-coloured  sulphide  which  is  converted  into  oxide  by  Bunsen's 
method.  The  purity  of  the  antimony  is  ultimately  confirmed  by  its 
volatility. 


S 
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To  detect  arsenic,  mercurj^  and  antimony  being  absent,  various 
obvious  precautions  are  observed  in  applying  the  Marsh  test  to  some 
of  the  liquid,  and  when  a  mirror  is  obtained,  the  tube  containing  it 
is  divided  by  a  diamond  into  four  parts,  of  which  one  is  used  for  the 
odour  test,  another  for  solubility  in  freshly-prepared  sodium  hypo- 
chlorite, a  third  for  dissolving  in  nitric  acid  and  testing  with  silver 
nitrate,  whilst  the  fourth  is  dissolved  in  nitric  acid,  and  converted 
into  arsenic  sulphide  by  colourless  ammonium  sulphide.  To  estimate 
arsenic,  hydrogen  sulphide  is  passed  through  the  warm  hydrochloric 
solution  for  12  hours,  and  after  remaining  three  to  five  days  in  a 
closed  flask,  most  of  the  hydrogen  sulphide  is  driven  off  by  a  current 
ef  carbonic  anhydride  ;  the  procedure  then  resembles  that  described  in 
the  antimony  estimation,  but  various  points  are  to  be  observed  : — 
1.  Ammonia  or  ammonium  carbonate  are  the  only  solvents  used  for 
arsenic  sulphide  on  the  filter.  2.  The  fusion  is  conducted  in  a  porcelain 
crucible  with  fusion  mixture  and  potassium  nitrate.  3.  The  arsenic  is^ 
always  weighed  as  magnesium  pyroarsenate.  4.  The  alkaline  solution 
is  not  precipitated  directly  w^th  magnesia  mixture,  but  is  first  sub- 
mitted to  the  following  treatment : — Neutralisation  with  nitric  acid, 
expulsion  of  carbonic  anhydride  and  nitrous  acid,  precipitation  with 
hydrogen  sulphide,  and  conversion  into  arsenic  acid.  5.  The  ammo- 
nium magnesium  arsenate  is  redissolved  in  hydrochloric  acid  and  re- 
precipitated  by  ammonia.  6.  Small  quantities  of  magnesium  arsenate 
are  converted  into  pyroarsenate  by  dissolving  in  very  dilute  nitric  acid,, 
evaporating  in  a  porcelain  crucible  over  a  water-bath,  and  carefully 
and  gradually  igniting  the  residue  ;  the  method  is  susceptible  of  great 
accuracy;  as  little  as  0"0093  to  0*0077  gram  of  arsenic  in  a  portion  of 
a  dead  body  has  been  estimated.  7.  Large  quantities  of  pyroarsenate 
are  preserved  as  such  for  reference;  small  quantities  arc  converted 
into  metallic  arsenic  in  a  Marsh's  apparatus,  and  are  preserved  in  a 
sealed  tube. 

In  the  absence  of  mercury,  antimony,  and  arsenic,  the  hydro- 
chloric acid  solution  is  made  alkaline  with  soda,  acidified  with  acetic 
acid,  hydrogen  sulphide  passed  in  at  the  boiling  point  of  the  liquid  and 
until  cold,  sodium  carbonate  added  to  distinct  alkalinity,  and  the  whole 
allowed  to  remain  corked  up  until  clear.  The  solution  serves  for  de- 
tecting and  estimating  tin.  The  precipitate  is  washed  with  sodium 
sulphide  containing  hydrogen  sulphide,  oxidised  with  nitric  acid,  evapo- 
rated, moistened  Avitli  sodium  hydroxide,  mixed  with  fusion  mixture, 
dropped  into  molten  nitre  in  a  silver  cru<^ible,  extracted  with  water, 
supersaturated  with  hydrochloric  acid,  filtered,  and  the  hydrochloric 
acid  solutions  submitted  to  the  ordinary  methods  of  analysis,  weighing 
any  metal  isolated  in  a  definite  form.  The  separation  of  iron,  alumina, 
and  zinc  in  the  presence  of  calcium  and  magnesium  phosphates  is 
effected  in  the  following  manner  : — The  hydrochloric  acid  filtrate  from 
the  hydrogen  sulphide  precipitate  is  concentrated  on  the  water-bath, 
treated  with  chlorine-water,  evaporated,  the  residue  dissolved  in  very 
dilute  hydrochloric  acid,  filtered,  the  solution  supersaturated  with  am- 
monia, excess  of  the  latter  nearly  expelled  on  the  w^ater-bath,  the  pre- 
cipitate removed,  the  solution  acidified  with  acetic  acid,  and  hydrogen 
sulphide  passed  into  the  boiling  hot  liquid  until  it  gets  cold.    The  zinc 
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sulphide  is  weiglied.  The  ammonia  precipitate  is  dissolved  in  nitric 
acid,  treated  in  a  platinum  dish  with  tin,  which  bj  repeated  and  careful 
treatment  with  nitric  acid  is  converted  into  stannic  oxide,  and  with  it 
the  phosphoric  acid  into  insoluble  stannic  phosphate,  from  which  the 
alumina  is  washed  out  by  very  dilute  nitric  acid,  and  estimated  in 
the  solution  by  precipitating  with  ammonia,  igniting  the  precipitate, 
fusing  the  ignition  residue  with  sodium  carbonate,  extracting  with 
water,  filtering,  &c.  The  alkaline  filtrate  from  the  hydrogen 
sulphide  precipitate  is  examined  for  tin  : — It  is  acidified  with  hydro- 
chloric acid,  boiled,  hydrogen  sulphide  passed  through  until  it  is  cold  ; 
after  remaining  for  24  hours  in  a  warm  place  the  precipitate  is  collected, 
washed  with  an  acetic  acid  solution  of  ammonium  acetate,  and  ignited 
with  the  filter.  The  residue  is  moistened  with  nitric  acid,  evapo- 
rated, ignited,  and  to  get  rid  of  the  iron  present  it  is  washed  into  a 
silver  crucible,  dried,  and  treated  for  half-an-hour  with  molten 
sodium  hydroxide,  extracted  with  water,  filtered,  the  filtrate  acidified 
with  hydrochloric  acid,  and  the  tin  obtained  in  the  usual  manner. 

In  conclusion,  it  is  pointed  out  that  not  only  are  potassium,  sodium, 
calcium,  magnesium,  iron,  and  manganese  normally  present  in  the 
human  body,  but  that  aluminium,  copper,  and  zinc  are  always  met  with, 
and  less  frequently  tin  and  lead.  Tiiese  extraneous  metals  are  derived 
from  food,  cooking  utensils,  medicine,  &c. ;  aluminium  comes  from 
various  sources,  and  even  after  death  may  be  introduced  in  the  dust, 
Avhen  the  post-mortem  takes  place  in  the  country.  The  author  in  advo- 
cating his  employment  of  a  solution  prepared  directly  from  the  corpse 
material  for  the  detection  of  arsenic,  points  out  that  considering  the 
sensitiveness  of  the  arsenic  reaction  a  concentration  of  the  solution 
is  not  necessary,  that  the  "  brown  speck "  on  the  porcelain  lid 
referred  to  by  Otto  cannot  interfere  in  his  method,  which,  more- 
over, obviates  any  chance  of  vitiation  through  arsenical  hydrogen 
sulphide,  it  is  also  shown  that  the  presence  of  chlorides  and  nitrates 
does  not  stop  the  formation  of  gaseous  hydrogen  arsenide,  provided 
that  the  zinc  and  hydrochloric  acid  are  in  excess  and  the  evolution 
of  hydrogen  is  allowed  to  proceed  sufficiently  long  ;  but  the  presence 
of  free  nitric  acid  stops  the  evolution  temporarily.  It  is  still  doubtful 
whether  solid  hydrogen  arsenide  is  converted  into  the  gaseous  modi- 
fication by  zinc  and  hydrochloric  acid. 

Ordinarily  only  one  poison  is  found  in  a  corpse,  but  nevertheless  it 
should  be  borne  in  mind  that  there  is  the  possibility  of  more  than 
one  being  present.  D.  A.  L. 

Detection  of  Paraffin  in  Beeswax.  Bv  H.  Hagek  (Zeit.  anal. 
Chem.,  29,  480—481  ;  from  Pharm.  Centralhalle,  30,  565).— A  few 
grams  of  the  substance  in  fine,  air-dried  shavings  is  gradually  heated 
in  a  small,  porcelain  capsule,  until  fumes  begin  to  rise.  A  half-litre 
wide-mouthed  bottle  is  then  inverted  upon  the  capsule,  and  when 
filled  with  white  vapours  is  closed  and  set  aside  until  the  fumes  have 
condensed  upon  its  Avails.  The  sublimate  is  then  dissolved  in  3  c.c. 
of  chloroform,  the  chloroform  evaporated  in  a  test-tube,  and  the 
residue  boiled  with  4  c.c.  of  soda  solution.  If  paraffin  was  present,  it 
will  after  cooling  be  found   floating  on  the  clear  solution.     A  drop  of 
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the  chloroform  solution  may  also  be  evaporated  on  a  slip  of  glass  and 
examined  microscopically. 

The  fumes  from  pure  beeswax  are  not  so  wMte  as  from  paraffin,  and 
are  only  obtained  at  a  higher  temperature  (300^320^).  The  sub- 
limate gives  a  coloured  solution  with  chloroform,  and  a  coloured  and 
turbid  solution  with  soda.  The  residue  from  the  chloroform  solution 
is  a  dull  film  ;  paraffin  on  the  contrary  gives  separate  grains  in  a 
Clearfield.  M.  J.  S. 

Condition  of  the  Sulphuric  Acid  in  Plastered  Wines,  and  a 
Method  of  Distinguishing  between  Plastered  Wines  and  Wines 
mixed  with  Sulphuric  Acid.  By  L.  Eoos  and  E.  Thomas  (Compt. 
rend.,  Ill,  575 — 577). — Wines  which  have  been  mixed  with  calcium 
sulphate  do  not  contain  potassium  hydrogen  sulphate.  The  liberated 
tartaric  acid  interacts  with  the  organic  potassium  compounds  in  the 
wine,  and  forms  a  new  quantity  of  potassium  hydrogen  tartrate. 
Direct  experiment  shows  that  when  calcium  sulphate  is  added  to  a 
solution  of  potassium  hydrogen  tartrate,  and  an  acetate,  malate, 
citrate,  or  succinate,  the  liquid  contains  no  free  sulphuric  or  tartaric 
acid,  but  acetic,  citric,  malic,  or  succinic  acid  is  liberated.  No  potas- 
sium hydrogen  sulphate  could  be  detected  in  plastered  wines  by  the 
following  method,  which  will  detect  the  addition  of  025  gram  of 
sulphuric  acid  per  litre. 

The  proportion  of  chlorine  and  the  total  sulphuric  acid  in  the  wine 
are  estimated.  50  c.c.  of  the  wine  is  mixed  with  a  small  quantity  of 
ammonium  acetate,  and  exactly  precipitated  with  a  standard  solution 
of  barium  chloride.  The  filtrate  is  evaporated  to  dryness,  heated 
gently,  and  the  chlorine  in  the  residue  is  estimated.  If  only  normal 
potassium  sulphate  is  present,  the  reaction  is  K2SO4  +  BaCL  = 
BaS04  +  2KC1,  and  the  chlorine  in  the  residue  should  be  equal  to 
the  chlorine  of  the  barium  chloride,  plus  the  chlorine  originally 
present  in  the  wine ;  if  the  acid  sulphate  is  present,  the  reaction  is 
KHSO4  +  BaCla  =  BaS04  +  HCl  -h  KCl,  and  the  free  hydrogen 
chloride  is  expelled  in  the  process  of  evaporation,  the  loss  increasing 
with  the  quantity  of  hydrogen-sulphate  present.  C.  H.  B. 

Estimation  of  Dissolved  Solids  in  Wine.  By  E.  Laszl6  (Chem. 
Zeit.,  14,  438,  455). — Results  are  quoted,  showing  the  unsatisfactory 
character  of  estimations  of  "  extractives  "  made  by  drying  residues 
for  2|  hours.  The  author  suggests  determining  the  alcohol  both  by 
distillation  and  by  an  alcoholometer  at  15° ;  the  difference  between  the 
two  observations  being  due  to  the  "extractives"  present  may  be 
utilised  as  a  measure  for  them,  and  he  finds  that  multiplying  this 
difference  by  0'32  gives  numbers  for  the  quantity  of  dissolved  solid 
matter  in  100  c.c.  of  wine  concordant  with  actual  determinations. 
The  alcoholometer  should  not  have  a  greater  range  than  10°,  or  at  the 
outside  12°,  and  for  wines  of  sp.  gr.  greater  than  I'OOO,  a  saccharo- 
meter  showing  volume  percentages  is  employed.  D.  A.  L. 

Detection  of  Methylated  Nitrous  Ether.  By  J.  Muter 
(Analyst,  15,  48). — Much  of  the  sweet  spirits  of  nitre  in  commerce  is 
prepared  from  methylated  spirit  instead  of  from  pure  ethyl  alcohol 
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as  prescribed  in  the  pharmacopoeia.  The  two  may  be  discriminated 
by  dissolving  a  fragment  of  solid  potash  in  a  sample.  The 
methylated  ether  darkens,  the  colour  varying  from  deep-yellow  to 
orange-red,  while  the  odour  of  methylated  spirit  becomes  very 
distinct.  The  ether  from  pure  spirit  loses  its  odour  of  ethyl  nitrite, 
and  retains  only  that  of  ethyl  alcohol,  and  it  does  not  darken  beyond 
the  faintest  straw  colour.  On  treating  wdtli  Hubi's  reagent  the  dis- 
tillate obtained  after  digestion  with  potash,  the  methylated  sample  will 
absorb  0*4  to  0*7  per  cent,  of  iodine,  but  that  from  pure  spirit  none. 

^[.  J.  S. 

Analysis  of  Carbolic  and  Sulphurous  Disinfecting  Powders. 
By  J.  Muter  {Analyst,  15,  63 — 68). — The  author  calls  attention  to 
tbe  ambiguities  in  the  usual  forms  of  specification  for  disinfecting 
powders.  Whilst  the  contracts  are  nominally  for  "  carbolic  acid,"  it 
is  commonly  understood  that  the  powder  may  contain  chiefly  cresol 
and  other  high-boiling  tar  phenols.  There  have,  however,  been  cases 
where  the  supply  of  the  more  costly  absolute  phenol  has  been  insisted  on. 
The  omission  of  the  word  "  available  "  before  "  sulphurous  acid"  some- 
times renders  a  literal  compliance  with  a  specification  impossible. 

For  the  estimation  of  the  phenols,  the  author  still  employs  his  owa 
process  (Abstr.,  1888,  92),  with  the  single  modification  that  150  c.c. 
of  a  10  per  cent,  solution  of  sodium  hydroxide  is  now  used  instead  of 
200  c.c.  of  a  5  per  cent,  solution.  The  cresol,  measured  in  contact 
wdth  brine,  retains  about  5  per  cent,  of  water.  Since  anhydrous 
cresol  increases  in  volume  by  about  5  per  cent,  when  shaken  with 
3  volumes  of  brine,  whilst  that  containing  water  does  not  increase  or 
may  even  diminish,  this  furnishes  a  rough  but  ready  test  for  tho 
jDresence  of  water.  For  more  accurate  work  the  water  must  be  dis- 
tilled out.  Naphthalene,  which  is  usually  present  in  commercial 
cresol,  may  be  estimated  as  follows  : — 50  c.c.  is  shaken  with  200  c.c. 
of  a  10  per  cent,  solution  of  sodium  hydroxide.  The  phenols  dissolve, 
leaving  the  naphthalene  floating.  The  solution  is  removed,  the 
naphthalene  washed  with  a  5  per  cent,  soda  solution,  then  rapidly 
filtered  off.  It  is  rinsed  from  the  tilter  with  water  and  again  collected 
on  a  pair  of  filters.  After  drying  as  far  as  possible  by  pressing 
between  blotting  paper,  the  filters  are  separated  and  the  inner  one 
with  its  contents  is  weighed,  using  the  outer  one  as  a  tare. 

For  estimating  the  available  sulphurous  acid,  2  gr^ams  of  the  powder 
is  washed  on  a  filter  with  dry  ether  until  the  phenols  and  tarry 
matters  are  removed.  As  soon  as  the  ether  has  evaporated,  the 
contents  of  the  filter  are  thrown  into  a  bottle  containing  50  c.c.  of 
J^/IO  iodine  solution,  and  after  half  an  hour  the  residual  iodine  is 
titrated  by  thiosulphate.  This  method  is  unsatisfactory  when  the 
basis  of  the  powder  is  lime. 

In  sulphurous  powders  which  have  undergone  oxidation,  the  amount 
of  original  sulphurous  acid  cannot  be  ascertained  if  the  mixture  had 
consisted  of  gypsum  and  calcium  sulphite,  but  where  the  basis  is 
silica,  the  sulphates  present  may  be  regarded  as  oxidised  sulphites, 
and  where  sodium  hydrogen  sulphite  has  been  mixed  with  gypsum,  the 
estimation  of  calcium,  sulphuric,  and  sulphurous  acids  in  an  aqueous 
extract  will  give  the  necessary  data.  M.  J.  8. 
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^B Detection  of  Diresorcinol  as  an  Impurity  in  Synthetically 
^ft'epared  Phloroglucinol.  By  J.  Herzig  and  S.  Zeisel  (Monaish.,  11, 
421 — 423). — The  presence  of  diresorcinol,  as  an  impurity  in  phloro- 
glucinol, scarcely  a^ects  its  melting  point,  or  the  numbers  obtained 
on  estimating  carbon  and  hydrogen.  It  may  be  best  detected  by 
dissolving  a  few  milligrams  of  the  sample  in  about  1  c.c.  of  concen- 
trated sulphuric  acid,  adding  1 — 2  c.c.  of  acetic  anhydride,  and 
warming  the  mixture  for  a  few  minutes  in  a  water-bath.  If  diresor- 
cinol— or  its  tetrethyl  ether  or  tetracetyl  derivative — be  present,  a 
bluish-violet  colour,  which  disappears  on  the  addition  of  much  water 
or  of  an  excess  of  alkali,  will  be  produced.  By  this  means,  the  presence 
of  0"4  per  cent,  of  diresorcinol  may  be  clearly  shown,  and  the  delicacy 
of  the  test  is  ]3robably  much  greater.  Gr.  T.  M. 

Estimation  of  Sugars  by  means  of  Copper  Potassium 
Carbonate  Solution.  By  H.  Ost  (Ber.,  23,  3003—3011 ;  compare 
Abstr.,  1890,  1031). — A  solution  containing  23'5  grams  of  crystallised 
copper  sulphate,  250  grams  of  potassium  carbonate,  and  100  grams  of 
hydrogen  potassium  carbonate  per  litre  has  the  following  advantages 
over  Fehling's  solution  for  the  gravimetric  determination  of  sugars  : — 
(1)  It  is  unchanged  by  keeping.  (2)  Its  action  on  cane-sugar  is 
relatively  slight.  (3)  After  10  minutes  boiling,  the  precipitation  of 
cuprous  oxide  is  practically  complete,  and  thus  more  concordant 
results  are  obtained.  (4)  The  monosaccharoses  precipitate  almost 
twice  as  much  cuprous  oxide  from  this  solution  as  from  Fehling's 
solution.  (5)  The  qiiantity  of  precipitate  obtained  from  different 
kinds  of  sugars  varies  considerably,  thus  rendering  it  possible  to 
determine  the  composition  of  mixtures.  The  solution  may  also  be 
employed  for  volumetric  estimations,  as  the  end  reaction  is  sharp  ;  the 
time  required  for  boiling,  is,  however,  longer  than  with  Fehling's 
solution.  For  gravimetric  determinations,  50  c.c.  of  the  copper  solu- 
tion is  mixed  with  25  c.c.  of  tlie  sugar  solution,  water  is  added  and 
the  liquid  boiled  for  10  minutes,  filtered  through  an  asbestos  tilter, 
and  the  cuprous  oxide  reduced  in  a  stream  of  hydrogen.  The  follow- 
ing table  shows  the  quantity  of  copper  precipitated  by  different 
sugars : — 


Copper. 

Invert-sugar. 

Dextrose. 

Levulose. 

Galactose. 

Arabinose. 

Milligi'ams. 

Milligrams, 

Milligrams. 

Milligrams. 

Milligrams. 

Milligrams. 

f.O 

15-2 

15-6 

14-7 

17-4 

17-0 

55 

10-6 

17-0 

16-1 

19-1 

18-6 

00 

]80 

18-5 

17-5 

20-8 

20-3 

65 

19-4 

19-9 

18-9 

22-5 

21-9 

70 

20-8 

21-4 

20-3 

24-2 

23-5 

75 

22-3 

22-9 

2L-7 

25-9 

25-1 

80 

23-7 

24. -4 

230 

27 -G 

26-7 

85 

25-2 

25-8 

24-3 

29-3 

28-3 

90 

26-6 

27-3 

25-7 

31-1 

29-9 

95 

28-1 

28-8 

27  1 

32-8 

31-5 

100 

29-5 

30-3 

28-5 

34-5 

33  1 
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Copper. 

Invert-sugar. 

Dextrose. 

Levulcse. 

{    Galactose. 

Arabinose.     ■ 

Milligrams. 

Milligrams. 

Milligrams. 

!  Milligrams. 

1  Milligrams. 

Milligrams.     ■ 

105 

31-0 

31-8 

29-8 

36  2 

34-7          1 

110 

32-4 

33-3 

31-2 

38-0 

36-3         M 

115 

33-9 

34-8 

32-6 

39-7 

37-9  JH 

120 

35  3 

36-3 

34-0 

41-4 

39-5^^1 

125 

36-8 

37-8 

35-4 

43  1 

41  1    ^M 

130 

38-2 

39-3 

36-8 

44-8 

42-8    ^fl 

135 

39-7 

40-8 

38-2 

46-5 

41-4          ■ 

140 

41-1 

42-3 

39-6 

48-3 

46-0         M 

145 

42-6 

43-8 

41-0 

50-0 

47-6   -m 

150 

44-0 

45-3 

42-5 

51-8 

49-3       V 

155 

45-5 

46-8 

43-9 

53-6 

50-9          1 

160 

47-0 

48-3 

45-3 

55-4 

52 -G          1 

165 

48-5 

49-8 

46-7 

57-2 

54-3          I 

170 

50  0 

51-4 

48-1 

59  0 

55  9         ■ 

175 

51-5 

52-9 

49-5 

60-8 

57-5         ■ 

180 

53-0 

54-5 

51  0 

62-7 

59-2     ^^1 

185 

54-5 

560 

52-5 

64-5 

60-9  ^^M 

190 

56-0 

57-6 

54-0 

66-4 

62-7  "^M 

195 

57-5 

59-2 

55-5 

68-3 

61 -4  ^H 

200 

59-1 

60-8 

57-0 

70-3 

66-2  ^H 

2C5 

60-7 

62-4 

58-6 

72-3 

68-0  ^H 

210 

62-4 

64-1 

60-2 

74-3 

69  8  ^H 

215 

641 

65-8 

61-8 

76-3 

71-6  ^H 

220 

65-8 

67-5 

63-5 

78-3 

73-5  T^M 

225 

67-5 

69-2 

65-2 

80-3 

4  ^^H 

230 

69-3 

70-9 

66-9 

82-4 

77-3          ■ 

235 

71-1 

72-7 

68-7 

84-5 

79  -3          T 

240 

72-9 

74-5 

70-6 

86-6 

81-3 

245 

74-8 

76-4 

72-5 

88-9 

83-4 

250 

76-7 

78-4 

74-4 

91-2 

85-5 

255 

78-6 

80-5 

76-5 

93-5 

87-6 

260 

80-5 

82-8 

78-8 

95-9 

89-8 

265 

82-5 

851 

81-1 

98-3 

92-2 

270 

84-7 

87-5 

83-5 

100-7 

94-6 

275 

87-1 

89-9 

85-9 

103-3 

97-1 

280 

89-7 

92-4 

88  6 

106-1 

99-6 

285 

92-3 

94-9 

91-3 

109-0 

102-3 

290 

95-1 

97-6 

94-2 

112  0 

105  -1 

295 

98-0 

100-4 

97-2 

115-1 

107-9 

298-7 

100-0 

102-5 

99-0 

117-0 

109-5 

In  the  case  of  lactose,  the  factor  copper/lactose  =  1-51  to  1-57  for 
solutions  containing  from  125  to  198  milligrams  of  sugar.  For 
volumetric  work,  an  indicator  must  be  employed;  after  20  minutes 
boiling,  198  milligrams  of  lactose  precipitate  190  milligrams  of  copper. 

Raffinose,  C18H32O16  +  5HoO,  does  not  affect  the  copper  solution, 
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but  after  hydrolysis,  it  lias  the  highest  reducing  power,  50  milligrams 
precipitating  150  milligrams  of  copper.  J.  B.   T. 

Estimation  of  Sugar  in  Milk.  By  M.  Kuhn  (Bled.  Centr.,  19, 
628;  from  MilcMeit.,  18,  926).— Results  obtained  by  Tollens' 
method  agree  better  with  those  obtained  by  Soxhlet's  method,  when 
only  so  much  serum  solution  is  employed  that  the  colour  is  bluish 
after  boiling.  If  so  much  sugar  solution  is  used  that  the  liquid  is 
greenish  after  reduction,  results  will  be  obtained  which  are  O'l  to 
b'15  per  cent,  too  low.  The  phosphotungstic  acid  method  is  not 
recommended.     If   Soxhlet's   method   is  not  used,  the   lead  acetate 

ethod  should  be  employed.  N.  H.  J.  M. 


Estimation  of  Ash  in  Raw  Sugar.  By  W.  Minor  (Chem.  Zeit, 
,4,  510). — Stammer  objects  to  the  use  of  oxygen,  and  recommends  air 
Jor  the  incineration  of  raw  sugar  in  estimations  of  ash.  The  author 
has  investigated  the  point,  and  sees  no  reason  for  disqualifying 
oxygen  nor  any  special  virtue  in  the  atmospheric  nitrogen,  and  as 
burning  the  charred  sugar  in  oxygen  takes  25  minutes,  whilst  com- 
bustion in  air,  with  the  aid  of  mechanical  agitation,  requires  from 
6  to  15  hours,  he  considers  the  oxygen  method  is  distinctly  to  be 
recommended.  D.  A.  L. 

Estimation  of  Starch.  By  O.  Reinke  (Zeit.  anal.  Chem.,  29, 
472 — 475  ;  from  Zeit.  Spiritindust.). — The  author  divides  the  processes 
hitherto  proposed  into  those  with  and  without  high  pressure,  and 
recommends  the  following  as  the  best  of  the  respective  methods  : — 
With  high  pressure :  3  grams  of  the  finely  ground  substance  is  stirred 
with  25  c.c.  of  a  1  per  cent,  solution  of  lactic  acid  and  30  c.c.  of 
water  in  a  metallic  beaker,  then  covered  and  heated  for  2 J  hours  in 
a  digester  (Soxhlet's  or  Lintner's)  at  3^  atmospheres  pressure,  then 
mixed  with  50  c.c.  of  hot  water  and,  after  cooling,  made  up  to  250  c.c. 
and  filtered.  200  c.c.  is  th^n  inverted  by  cohobating  with  15  c.c.  of 
hydrochloric  acid  (1-125  sp.  gr.)  for  2^  hours,  then  neutrahsed  with 
soda,  made  up  to  500  c.c,  and  25  c.c.  of  it  titrated  with  Fehling's 
solution.  Without  high  pressure :  3  grams  of  the  substance  is  boiled 
with  50  c.c.  of  water,  and  then  digested  for  an  hour  at  62'5°  with 
0*05  gram  of  Lintner's  diastase.  It  is  then  cooled,  made  up  to  250  c.c, 
and  200  c.c  inverted  with  acid  as  above.  For  the  preparation  of 
Lintner's  crude  diastase,  1  part  of  green  malt  is  extracted  for 
24  hours  with  2  to  4  parts  of  20  per  cent,  alcohol.  The  extract, 
filtered  by  suction,  is  precipitated  with  twice,  or  at  most  2J  times,  its 
volume  of  absolute  alcohol.  The  upper  liquor  is  poured  off  and  the 
precipitate  thrown  upon  a  pressure  filter,  then  rubbed  down  with 
absolute  alcohol  in  a  mortar,  again  filtered  and  washed  with  absolute 
alcohol  and  then  with  ether,  and  finally  dried  in  a  vacuum  over 
sulphuric  acid.  For  the  purification  of  this  raw  product,  the  precipi- 
tation and  digestion  with  alcohol,  washing  with  ether,  and  drying- 
are  repeated.  By  this  means,  albuminoid  impurities  are  rendered 
insoluble  and  dextrinoid  extractive  matters  removed.  The  dried 
product  is  a  loose,  yellowish- white  powder,  which  has  no  action  on 
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Fehlinp's  solution  either  before  or,  after  boiling  witli  hydrocliloric 
acid,  and  which  does  not  turn  brown  when  its  solution  is  evaporated 
on  the  water-bath.     It  exhibits  great  hydroljtic  activity. 

M.  J.  S. 

A  New  Application  of  Molisch's  Reactions.  By  G.  Colasanti 
(Gazzetta,  20,  299— 305).— Molisch  (Abstr.,  1886,  923)  found  that 
the  merest  traces  of  sugar  or  glucosides  (0*00001  per  cent.)  could 
be  detected  by  the  addition  of  one  or  two  drops  of  an  alkaline  solu- 
tion of  a-naphthol  or  thymol  (15  to  20  per  cent.),  together  with  an 
excess  of  concentrated  sulphuric  acid.  Molisch  further  derived  from 
this  reaction  a  confirmation  of  the  alleged  presence  of  sugar  in  normal 
nrine. 

The  author  finds  that  extremely  dilute  solutions  of  potassium  or 
sodium  thiocyanate,  treated  in  the  same  manner,  show  first  a  green 
band  and,  on  agitation,  an  intense  violet  coloration  resembling  in  all 
respects  that  obtained  from  solutions  of  sugar.  On  cooling  the  liquid, 
a  compound  containing  the  naphthalene  nucleus  and  the  sulplionic 
group  separates  in  a  mass  of  long,  slender  needles.  The  solution  of 
thiocyanate  or  thiocyanic  acid  must  be  very  dilute,  or  on  addition  of 
sulphuric  acid  a  brown  coloration  is  produced,  and  hydrogen  sulphide 
is  evolved.  Urine  must  similarly  be  diluted  before  treatment  with 
a-naphthol,  and  altogether  fails  to  give  the  thymol  reaction. 

As  urine  has  been  found  to  contain  thiocyanic  acid,  Molisch's 
reaction  aifords  no  confirmation  of  the  presence  of  sugar  in  that  Huid. 

S.  B.  A.  A. 

Reaction  of  Thiocyanic  Acid.  By  G.  Colasanti  (Gazzetta,  20, 
306 — 308). — If  a  i'ew  drops  of  a  solution  of  auric  chloride  (i^th  per 
cent.)  made  alkaline  with  a  saturated  solution  of  sodium  carbonate 
or  a  5  per  cent,  solution  of  potash  are  added  to  a  few  c.c.  of  a  dilute 
solution  of  a  thiocyanate  (0"01  per  cent.),  a  deep  violet  coloration  is 
obtained,  and  a  precipitate  of  metallic  gold  gradually  separates.  The 
thiocyanic  acid  in  urine  does  not  give  the  reaction,  the  liquid  merely 
acquiring  a  reddish  coloration.  S.  B.  A.  A. 

Schneider's  Method  for  the  Estimation  of  Malic  Acid  in 
Wine.  By  E.  Niedeiihauser  {Ghem.  Gentr.,  1890,  ii,  172;  from 
Fharm.  Gentralhalle,  31,  378 — 379). — 100  c.c.  of  the  wine  is  neutral- 
ised with  decinormal  alkali,  evaporated,  incinerated,  and  the  carbonic 
anhydride  in  the  ash  determined.  From  this  amount,  the  quantity  of 
carbonic  anhydride  equivalent  to  the  total  tartaric  acid  present  is 
deducted,  the  difference  being-  then  calculated  into  malic  acid. 
Since,  however,  wines  usually  .contain  other  substances  (tannic, 
succinic,  acetic  acids),  all  of  which  neutralise  alkalis,  and  would 
when  incinerated  produce  carbonates,  the  author  considers  the  method 
valueless.  J.  W.  L. 

Comparison  between  Methods  for  Estimating  Tartaric  Acid. 

By  J.  ToTH  (Ghem.  Zeit.,  14,  63—64). — To  compare  the  three  rival 
methods  for  the  estimation  of  tartaric  acid,  the  "  original  Goldenberg" 
method,  the  "  Lorenz-Goldenberg "  method,  and  the  "  moditied 
Goldenberg  "  method,  the  author  made  simultaneous  and  duplicate 
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estimations  in  crystalline  calcium  tartrate,  in  wine  lees,  in  argol,  and 
in  tartaric  acid,  following  rigidly  the  dicections  laid  down  in  each 
method  ;  the  numbers  ob^ained  are  tabulated,  and  from  the  results  it 
is  concluded  that  the  Lorenz  modification  of  the  Goldenberg  method 
is  the  best  method,  and  is  applicable  in  all  cases,  a  specially  valuable 
factor  about  it  being  the  introduction  of  one-third  normal  soda  for 
the  titration.  With  regard  to  Boessneck's  suggested  method,  the 
author  shows  that  the  amount  of  antimonious  oxide  taken  up  by  the 
c  dcium  tartrate  is  not  |  a  mol.  for  1  moL,  but  is  a  variable  quantity, 
which  seems  to  depend  on  the  amount  of  free  tartrate  in  solution. 

D.  A.  L. 
Estimation  of  Tartaric  Acid.  By  J.  Wolfmann  (Ohem.  Zeif., 
14,  220  ;  compare  Toth,  preceding  abstract), — The  author  considers 
the  use  of  litmus  tincture  unsatisfactory  in  deeply  coloured  tartaric 
solutions  ;  he  has  noticed  neutralisation  of  alkali  by  humus  in  such 
solutions,  and  does  not  regard  the  question  of  the  estimation  of 
tartaric  acid  as  solved  by  the  Lorenz  method,  in  fact,  looks  with 
greater  favour  on  the  Goldenberg- Geromont  results.  He  himself 
endeavoured  unsuccessfully  to  determine  tartaric  acid  by  titration 
with  permanganate.  D.   A.  L. 

Estimation  of  Tartaric  Acid  in  the  Crude  Products  of 
Tartaric  Acid  Factories.  By  J.  Telbisz  {Ghem.  Zelt.,  14,  347). — 
In  considerafci<m  of  results  recently  published  by  Tdth  (see  above), 
the  author  has  made  several  estimations  of  tartaric  acid  in  various 
samples  of  calcium  tartrate  and  dried  wine  lees,  applying,  with  much 
precision,  both  the  "  original  "  and  "  modified  "  Goldenberg- Geromont, 
and  also  the  Lorenz  method  ;  the  results  are  tabulated,  and  in  his 
hands  the  latter  method  yielded  undoubtedly  higher  results  than  the 
first  two  methods,  and  he  agrees  with  Wolfmann  (preceding  abstract) 
in  considering  the  modified  Goldenberg-Geromont  method  the  most 
trustworthy,  up  to  the  present  time.  Variations  as  great  as  7 — 10 
per  cent.,  noted  by  Toth,  in  different  estimations  of  the  same  sample 
by  this  method,  have  not  been  observed  in  the  present  experiments. 

D.  A.  L. 

Estimation  of  Citric  Acid  in  Parts  of  Plants.  By  E.  Claassen 
(Zeit.  anal.  Ohem.,  29,  468 — 469). — The  plant  is  extracted  with  very 
dilute  ammonia  and  ammonium  carbonate,  the  liquid  somewhat  con- 
centrated, precipitated  with  lead  acetate,  and  filtered.  The  dried 
precipitate  is  boiled  out  with  strong  alcohol,  then  suspended  in  water, 
and  decomposed  by  hydrogen  sulphide.  The  filtrate  is  evaporated  to 
a  thin  syrup,  mixed  with  ammonium  chloride,  excess  of  ammonia, 
and  calcium  chloride,  and  3  volumes  of  alcohol  added.  The  precipi- 
tate is  filtered,  washed  with  75  per  cent,  alcohol,  dried,  and  dissolved 
in  hot  dilute  hydrochloric  acid.  After  cooling,  it  is  filtered,  treated 
with  excess  of  ammonia,  and  again  filtered,  and  evaporated  on  the 
water-bath  to  dryness.  The  residue  is  taken  up  with  boiling 
ammoniacal  water,  and  the  insoluble  calcium  citrate  collected  on  a 
weighed  filter.  Traces  of  citrate  in  the  filtrate  may  be  recovered  by 
repeating  the  evaporation.  M.  J.  S. 

VOL.  LX.  k 
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Amount  of  Volatile  Patty  Acids  in  Rancid  Butter.    By 

CoKBETTA  (Chem.  Zeit.,  14,  d-OG). — Samples  of  fresh  butter  were  taken 
and  examined  on  the  IGtli  of  February  for  volatile  fatty  acids ;  they 
were  then  exposed  in  vessels  covered  with  paper,  and  again  examined 
on  April  3rd,  when,  in  all  cases,  a  reduction  in  the  quantity  of 
volatile  fatty  acids  was  observed ;  in  a  subsequent  examination  on 
April  30th,  no  further  change  was  noted,  but  a  final  test,  on  August 
9th,  indicated  a  still  further  falling  off  in  these  acids.  The  disappear- 
ance of  volatile  fatty  acids  in  the  rancid  butter,  although  progressive 
in  these  experiments,  was  in  no  instance  very  considerable,  and  in  no 
case  could  volatile  fatty  acids  be  washed  from  the  rancid  butter  either 
by  water  or  sodium  hydrogen  carbonate.  D.  A.  L. 

Butter  and  Margarine.  By  C.  Violette  (Gompt.  rend.,  Ill, 
345 — 347). — The  acids  resulting  from  the  saponification  of  50  grams 
of  pure,  dry  butter  by  aqueous  potash  are  distilled  in  a  current  of 
steam,  and  the  successive  portions  of  the  aqueous  distillate  (the  total 
volume  of  which  should  not  be  less  than  10  litres)  are  titrated  with 
normal  sodium  hydroxide,  using  phenolphthale'in  as  an  indicator. 
The  volatile  acids,  which  solidify,  and  the  non-volatile  acids  also,  are 
weighed,  after  being  dried  in  a  vacuum  and  melted.  A  table  is  given 
showing  the  results  obtained  with  various  butters  and  with  margarine. 
It  is  assumed,  on  the  evidence  of  Duclaux's  results,  that  the  ratio  i 
between  butyric  and  caproic  acids  in  genuine  butter  remains  constant,  1 
and  equal  to  1*645. 

In  ordinary  butters  the  mean  proportion  of  volatile  acids  is  76  per 
cent.,  with  a  minimum  of  7'0,  and  the  proportion  of  non-volatile 
acids  is  840  per  cent.,  with  a  maximum  of  84*6.  In  the  case  of  a 
butter  of  high  quality,  the  addition  of  about  20  per  cent,  of  margarine 
would  lower  the  proportion  of  volatile  acids  from  8'5  to  the  minimum 
of  7  per  cent.,  and  would  raise  the  non-volatile  acids  from  82*63  to 
84*76.  In  the  case  of  ordinary  butter,  the  addition  of  9  per  cent,  of 
margarine  would  reduce  the  volatile  acids  to  7  per  cent. 

C.  H.  B. 

Optical  Analyses  of  Butters.  By  C.  Yiolette  (Compt.  rend.,  Ill, 
348). — From  his  observations,  the  author  concludes  that  butter  and 
margarine  have  different  indices  of  refraction,  the  deviations  in  the 
oleorefractometer  being  —33°  to  —27°  for  butters,  and  —15°  to  —8° 
for  margarines.  The  indications  of  the  oleorefractometer  are  suffi- 
ciently exact  when  the  instrument  is  applied  to  mixtures  of  con- 
stituents giving  known  deviations.  It  is  necessary  to  ascertain,  by 
means  of  a  large  number  of  observations,  the  minimum  deviation 
below  which  a  butter  may  be  regarded  as  adulterated  with  margarine. 
The  oleorefractometer  may  be  used  for  the  analysis  of  commercial 
butters,  but  its  indications  will  not  be  very  exact,  because  these 
butters  will  give  deviations  below  the  minimum  for  good  butters,  and 
the  proportion  of  margarine  deduced  from  the  results  will  be  too  low. 

C.  H.  B. 

Analysis  of  Lard,  Cotton  Oil,  and  Tallow.  By  J.  Muter  and 
L.  DE  KoNiNGH  {Analyst,  15,  48 — 50). — Employing  the  method 
described   by  themselves  {Analyst,  April,   1889)   for   estimating  the 
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liquid  fatty  acids  in  fats,  and  for  treating  them  with  iodine  without 
exposure  to  air,  the  authors  have  obtained  the  following  results. 
They  regard  tallow  as  the  best  material  for  the  preparation  of  oleic 
acid,  and  for  this  acid  they  find  the  iodine  absorption  to  be  90  per 
cent.,  and  to  vary  at  most  0*2  per  cent,  from  theory.  The  oleic  acid 
from  lard  never  gives  so  low  a  number,  the  average  being  about  93 
per  cent.,  whilst  that  from  cotton  oil  is  found  to  be  135,  with  very 
little  variation.  In  consequence  of  this  wide  difference,  the  per- 
centp.ge  of  cotton  oil  in  a  sample  of  adulterated  lard  can  be  indirectly 
estimated  with  considerable  accuracy.  M.  J.  S. 

Beeswax.  By  A.  Buisine  and  P.  Buisine  (^^^ZZ.  Soc.  CUm.  [3], 
3,  867 — 873) — The  authors  confirm  the  results  previously  obtained 
by  Hiibl  and  Hebner  with  respect  to  the  free,  total,  and  combined 
acids  of  beeswax  ;  further,  they  have  determined  the  iodine  numbers 
for  this  substance,  and  describe  a  process  for  estimating  the  alcohols 
present.  This  consists  in  the  fusion  of  the  wax  with  potassium 
hydroxide  and  potash  lime  at  250°,  which  causes  the  evolution  of 
hydrogen  proportionally  to  the  amount  of  alcohols  acted  on,  and 
from  the  residue  of  this  experiment  the  hydrocarbons  existing  in  the 
wax  are  determined  by  extraction  with  a  suitable  solvent.  Their 
results  for  pure,  dry,  washed  beeswax  are  summarised : — • 

M.  p.  63 — 64°.     Entirely  soluble  in  hot  chloroform. 

Wax  Acids. 

Free  acids  corresponding  with  19—21  milligrams  KHO  per  gram. 

„         „  „  135 — 15'5  per  cent,  cerotic  acid. 

Total  acids  „  91 — 97  milligrams  KHO  per  gram. 

Combined  acids     „  72 — 76  „  „         „ 

,,  „         ,,  32'85 — 34*67  per  cent,  palmitic  acid 

Ratio  of  free  to  combined  acid  3*5  to  38. 

Iodine  Numbers. 

100  parts  of  wax  absorb  8'3 — 11  parts  iodine  ;  which  corresponds 
to  9 — 12  per  cent,  oleic  acid. 

Wax  Alcohols. 
Hydrogen  liberated  by  fusion  with  KHO,  53'5 — 57*5  c.c.  per  gram.- 

TToaj  Hydrocar^'ons. 

M.  p.  49'5.      Percentage  12*5 — 14.     Iodine  fixed  by  100  parts  of 
hydrocarbon  22-05.  T.  G.  N. 

Estimation  of  Resin  in  Soap.    By  R.  Williams  {Analyst,  15, 
81 — 82). — Gladding's  method   (Abstr.,    1885,   603)  yields  very  good 
\  results.     The  author  prefers  to  work  on  the  soap   itself  rather  than 
on  che  acids  separated  from  it.  M.  J.  S. 

Estimation  of  Csmptor.    By  F.  Foeester  (Per.,  23,  2981— 
2989), — A  numbtr  of  substances  now  occur  in  con:merc'e,  consisting 
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of  nitrocellulose  and  camphor,  and  up  to  the  present  no  method  is 
known  for  estimating  the  amount  of  camphor  which  they  contain. 
The  author  proposes  to  cany  out  the  estimation  by  distilling  the 
substances  with  soda  solution,  when  the  camphor  readily  passes  over. 
This  may  be  then  extracted  with  benzene,  and  the  specific  rotatory 
power  of  the  benzene  solution  ascertained.  Detailed  instructions 
for  carrying  out  the  reaction,  and  tables  of  the  rotation  of  camphor 
in  benzene  solution  at  different  concentrations  and  temperatures  are 
given  in  the  original.  The  results  obtained  are  about  0*7 — 1*0  per 
cent,  too  low,  probably  owing  to  the  difficulty  of  driving  out  the  last 
portions  of  camphor. 

The  author  finds  that  sublimed  camphor  contains  a  small  quantity 
of  impurity,  and  that  for  the  determination  of  its  rotatory  power,  high 
temperatures  must  be  avoided  in  its  preparation,  and  the  camphor 
finally  twice  recrystallised  from  50  per  cent,  alcohol.  It  then  melted 
at  1748 — 175'3°,  and  after  six  crystallisations  at  176'3 — 176"5°,  and 
after  10  crystallisations  the  solidifying  point  was  found  by  Landolt's 
method  (Abstr.,  1890, 1)  to  be  1787"  (corr.).  The  boiling  point  of  the 
purified  camphor  was  209*1°  under  759  mm.  H.  G.  C. 

Estimation  of  Tannin  in  Tea.  By  P.  Maltscheffsky  (J.  Pharm. 
[5],  22,270—271 ;  from  Fharm.  Zeit.f.  Buss.,  29,  127).— The  tannin 
is  precipitated  by  means  of  noraial  copper  acetate,  and  the  excess  of 
copper  is  titrated  by  the  aid  of  potassium  ferrocyanide  solution.  The 
copper  solution  contains  7"657  grams  of  copper  oxide  per  litre  (1  c.c.  = 

001  tannin),  and  its  strength  is  controlled  by  evaporating  a  measured 
volume  to  dryness,  moistening  with  nitric  acid,  heating  to  redness, 
and  weighing  the  oxide.  The  ferrocyanide  solution  is  piepared  by 
making  up  to  1  litre,  100  c.c.  of  a  saturated  solution.  To  standardise 
this  solution,  it  is  added,  1  c.c.  at  a  time,  to  5  c.c.  of  the  copper  solu- 
tion diluted  to  100  c.c,  until  a  drop  of  the  mixed  liquids  gives  a  blue 
colour  with  a  solution  (1  :  100)  of  feiTic  chloride.  A  second  assay, 
in  which  the  additions  of  ferrocyanide  solution  are  made  by  tenths 
of  a  c.c.  towards  tlie  end,  gives  the  exact  strength   of  the  solution. 

2  grams  of  tea  dried  at  lOO — 107°  is  f^xtracted  four  times  with  100  c.c. 
of  boiling  water  each  time  ;  the  filtrates  are  united,  made  up  to 
400  c.c. ;  100  c.c.  of  this  solution  is  boiled  and  treated  with  10  c.c. 
of  copper  solution.  The  precipitate  is  filtered  oft',  washed  with  hot 
water,  and  the  filtrate  and  washii}gs  are  made  up  to  200  c.c. ;  half  of 
this  is  taken,  and  the  excess  of  copper  is  determined  approximately  by 
means  of  the  ferrocyanide  solution  ;  the  second  half  of  the  solution 
then  serves  for  the  exact  determination  of  the  copper.  In  14  samples, 
the  amount  of  tannin  varied  from  6*10  to  11  08  ptr  cent.  The  water 
varied  from  5-59  to  12  48  per  cent. ;  ash,  3'14  to  9"25  ;  aqueous  extract, 
17-3  to  39-4;  caffeine,  1*09  to  2-88  per  cent.  J.  T. 

Estimation  of  Urea.  By  P.  Miqlel  (Compt.  renrh,  111,  501— 
502).— Many  of  the  nrophagic  microbes,  and  especially  micrococci 
and  sarcina?,  can  develop  in  a  neutral  and  even  in  a  slightly  acid 
cultivation  fluid.  Several  grow  solely  at  the  bottom  of  the  vessels 
and  j)roduce   more   or  IchS  granular  de^'osits  without  rendering  the 
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liquid  turbid,  whilst  at  the  same  time  they  produce  a  large  quantity 
of  the  soluble  ferment  (this  vol.,  p.  lUO  ).  These  clear  liquids 
should  be  used  for  the  estimation  of  urea. 

An  aqueous  solution  of  urea  is  simply  mixed  with  the  cultivation 
fluid  containing"  the  ferment;  the  alkalinity  is  at  once  estimated  by 
titration,  and  the  liquid  is  heated  at  50°  for  two  hours  in  a  well- 
closed  vessel,  which  it  nearly  fills.  The  alkalinity  is  again  deter- 
mined, and  from  the  quantity  of  ammonium  carbonate  formed  the 
amount  of  urea  present  is  calculated. 

Urine  and  other  organic  liquids  are  previously  heated  with  a  slight 
excess  of  ammonium  carbonate,  filtered  if  necessary,  and  then  mixed 
with  the  ferment,  the  object  of  this  treatment  being  to  prevent  loss  of 
ammonia  from  formation  of  double  salts,  neutralisation  of  any  acid 
present,  &c. 

A  quantity  of  urea  exceeding  10  per  cent,  interferes  with  the 
activity  of  the  ferment,  and  in  solutions  of  30  per  cent,  the  ferment  is 
inactive.  Concentrated  solutions  must,  therefore,  be  diluted.  Am- 
monium carbonate,  sodium  chloride  in  small  proportion,  uric  acid, 
ammoniacal  and  alkaline  salts,  extractive  matters,  albumin,  and  sugar 
in  large  quantity  do  not  interfere  with  the  results.  C.  H.  B. 

Simple  Mode  of  Estimating  Urea.  By  C.  W.  Hj^aton  and 
S.  A.  Vaskv  (Analyst,  15,  106 — 107). — The  method,  which  does  not 
aim  at  great  accuracy,  is  suggested  for  the  use  of  medical  men 
in  cases  where  none  of  the  special  forms  of  apparatus  is  available. 
An  8-ounce  bottle  is  fitted  with  a  thistle  funnel  and  gas  delivery  tube 
which  dips  under  water  in  a  basin.  In  the  bottle  is  placed  1  fluid 
drachm  of  bromine  and  10  fluid  drachms  of  a  4(.'  per  cent,  solution  of 
caustic  soda.  A  bottle  full  of  water  is  inverted  over  the  delivery 
tube  to  receive  the  gas;  2  fluid  drachms  of  urine  is  then  poured  into 
the  generator  and  rinsed  in  by  1  fluid  drachm  of  water,  and  the 
bottle  is  shaken  until  gas  ceases  to  be  evolved.  The  receiver  is 
then  closed  by  the  thumb,  removed  from  the  basin,  placed  in  an 
upright  position,  and  filled  up  with  water,  the  volume  required 
being  noted.  Deducting  200  minims  for  the  volume  of  air  dis- 
j>laced  by  the  urine  and  water  introduced  into  the  generator,  the 
remainder  is  equal  in  volume  to  the  nitrogen  evolved,  and  each 
100  minims  corresponds  with  025  per  cent  of  urea.  M.  J.  S. 

Rapid  Method  of  Estimating  Urea  in  Urine.    By  C.  J.  H. 

Wardkn  {Analijai,  15,  201 — 2Uo).— The  apparatus  is  a  modified 
Crum's  nitrometer,  630  mm.  long  and  of  about  75  c.c.  capacity.  Into 
its  lower  end  is  ground  a  stopper,  on  which  10  narrow  grooves 
have  been  filed.  The  cup  above  the  stopcock  is  of  5  c.c.  capacity, 
and  is  accurately  marked  at  2"5  c.c.  The  tube  is  graduated  to 
show  percentages  of  urea  at  once,  assuming  that  1  per  cent,  of 
urea  in  2*5  c.c.  of  urine  will  yield  9*27  c.c.  of  gas.  The  hypo- 
bromite  solution  is  stated  to  be  made  by  dissolving  100  "  grains  " 
(?  grams)  of  caustic  soda  in  750  c.c.  of  water  and  adding  25  c.c. 
of  bromine.  The  inverted  tube  is  filled  with  this  solution  and  the 
stopper  inserted.     Its    exterior    and    the    cup    are    then  rinsed  and 
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dried.  It  is  stood  in  a  vessel  of  brine  and  the  stopper  is  removed. 
2'5  c.c.  of  urine  is  then  placed  in  the  cup  and  there  mixed  with  its 
own  volume  of  saturated  brine  to  increase  its  density,  and  this 
mixture  is  allowed  to  enter  the  tube  in  small  portions.  The  last 
traces  are  rinsed  in  by  brine.  The  tube  is  then  grasped  by  the 
right  hand,  the  thumb  being  tightly  pressed  against  the  open  end, 
and  the  contents  thoroughly  agitated.  It  is  then  transferred  to  a 
vessel  of  water,  where  the  heavy  solutions  flow  away,  and  the 
volume  of  the  nitrogen  is  read  in  the  usual  manner.  M.  J.   S. 

Estimation  of  Theine  in  Tea.  By  G.  L.  Spencer  {Chem. 
Centr.,  1890,  ii,  172  ;  from/.  Amer.  CheTn.  ISoc,  4,  158). — 2  to  3  grams 
of  the  finely  ground  tea  is  extracted  in  a  small  beaker  seven  times 
with  boiling  water,  the  extract  being  each  time  decanted  off,  and 
the  residue  finally  transferred  to  a  filter,  and  washed  with  a  few 
c.c.  of  boiling  water.  Basic  lead  acetate  is  added  to  the  extract, 
about  8  c.c.  usually  being  sufficient;  the  precipitate  is  filter* d, 
washed  with  hot  water,  and  the  lead  separated  as  sulphide,  after 
which  the  filtrate  is  concentrated  to  about  50  c.c,  with  addition  of 
about  5  grams  of  calcium  hydroxide  or  magnesium  oxide.  The  liquid 
is  again  filtered,  the  insoluble  portion  extracted  with  hot  water,  and 
the  tiltrate  is  extracted  with  chloroform  seven  times.  The  chloro- 
form extract  is  distilled  from  a  tared  flask,  and  the  weight  of  the 
residual  theine  recorded  after  drying  at  75°.  The  method  has  been 
in  use  in  the  Department  of  Agriculture.  J.   W.  L. 

Estimation  of  Quinine.  By  Seaton  and  H.  D.  Richmond 
(Analyst,  15,  42  —  43). — In  solutions  containing  quinine  bisulphate 
dissolved  in  an  acid,  and  free  from  salts  whose  base  is  precipitable  by 
baryta,  the  quinine  may  be  estimated  by  titration.  Quinine  bi- 
sulphate is  neutral  to  methyl-oi-ange,  whilst  the  base  itself  has  no 
action  on  phenolphthalein.  To  25  c.c.  of  the  solution  there  are 
added  2  drops  of  methyl-orange  solution  (0'25  gram  in  a  litre  of 
water),  and  2  drops  of  phenolphthalein  solution  (0'5  gram  in  a  litre 
of  50  per  cent,  alcohol).  Baryta  solution  (N/10)  is  then  run  in  until 
the  red  colour  changes  to  a  brown,  at  which  point  all  the  free  acid  is 
neutralised.  The  addition  of  baryta  is  then  continued  until  the  pink 
colour  of  the  phenolphthalein  appears.  As  the  pink  colour  develops 
slowly,  care  must  be  taken  not  to  overstep  this  point.  The  number 
of  cubic  centimetres  required  for  this  second  stage,  multiplied  by 
0*0218,  gives  the  weight  of  the  hepta-hydrated  quinine  sulphate 
present.  M.  J.  S. 

Reaction  for  Cocaine.  By  F.  da  Silva  (Compt.  rend..  Ill, 
.S48— 349). — A  small  quantity  of  cocaine,  or  one  of  its  salts,  or  of  the 
residue  obtained  by  evaporatmg  a  solution,  is  mixed  with  a  few  drops 
of  fuming  nitric  acid  of  sp.  gr.  r4,  evaporated  to  dryness  on  the 
water-bath,  and  the  residue  mixed  with  2  or  3  drops  of  concentrated 
alcoholic  potash.  A  distinct  and  peculiar  cdour,  recalling  that  of 
peppermint,  is   developed.      In  Dragendorii's  systematic  scheme  of 
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analysis,  cocaine  is  found  among  tke  alkaloids  extracted  by  benzene 
from  an  aqueous  ammoniacal  solution.  Of  the  other  alkaloids  of  the 
same  group,  atropine,  hyoscyamine,  stryclinine,  codeine,  and  eserine 
give  coloraticms  when  treated  in  the  same  way,  and  eserine  also  develops 
a  disagreeable  odour  resembling  that  of  phenylcarbylamine.  Del- 
phinine,  brucine,  and  veratrine  give  only  indistinct  odours,  v^hicli 
cannot  be  confounded  with  that  from  cocaine.  Sabadilline  and 
narcotine  can  be  recognised  in  the  same  way,  but  the  other  alkaloids 
give  no  sensitive  reactions  of  this  order. 

The  reaction  will  detect  0'5  milligram  of  cocaine  hydrochloride. 

C.  H.  B. 

Detection  of  Colchicine  in  Corpses.  By  N".  Obolonski  (Zeit. 
anal.  Ghem.,  29,  493). — The  finely  divided  viscera  are  rubbed  up 
with  glass  powder,  treated  with  oxalic  acid,  and  digested  for  12  hours 
with  alcohol.  The  liquid  is  squeezed  out,  and  the  dry  residue  twice 
washed  with  alcohol.  The  extract  is  concentrated  at  a  temperature 
not  exceeding  80°,  and  the  cooled  residue  made  up  to  the  original 
volume  with  alcohol.  The  filtered  liquid  is  evaporated  as  before,  and 
this  operation  repeated  until  no  clots  separate  on  the  addition  of 
alcohol.  The  residue  is  then  dissolved  in  water,  the  solution  purified 
by  shaking  with  light  petroleum,  and  the  colchicine  finally  extracted 
with  chloroform  as  usual. 

The  alkaloid  is  best  identified  by  means  of  the  violet  colour  pro- 
duced by  nitric  acid ;  by  Erdmann's  reagent  (nitrosulphuric  acid), 
which  gives  in  succession  green,  dark-blue,  violet,  and  yellow  colours, 
turning  to  raspberry-red  on  adding  alkali;  also  by  Mandelin's 
reagent  (1  gram  of  ammonium  vanadate  in  200  grams  of  sulphuric 
acid)  which  gives  a  green  colour.  Colchicine  is  with  difiSculty 
destroyed  by  putrefaction  of  animal  matter.  The  kidneys,  bladder, 
and  urine  are  best  suited  for  forensic  examination.  M.  J.  S. 

Detection  of  Bile  Constituents  in  Urine.  By  A.  JoLLts 
{Zelt.  anal.  Ch'em.,  29,  402—406). — Of  the  various  tests  proposed 
for  detecting  bile  pigments  in  urine  (Graelin's,  Huppert's,  Vitali's, 
Rosenbach's,  Ultzmann's,  Hoppe-Seyler's,  Dragendorff's),  those  of 
Rosenbach  and  Huppert,  with  the  following  modifications,  give  the 
best  results  : — 

UosenhacK' s  Test. — A  large  quantity  of  the  urine  is  filtered  through 
clean,  white  filter-paper,  the  interior  of  the  filter  is  touched  with  a 
drop  of  strong  nitric  acid  containing  nitrous  acid,  and  the  funnel  is 
gently  warmed  over  a  flame.  After  a  few  minutes  a  green  ring  is 
formed  round  the  spot  moistened. by  the  nitric  acid. 

Huppert's  Test. — About  10  c.c.  of  the  urine  is  shaken  with  an  equal 
volume  of  milk  of  lime  containing  10  grams  of  calcium  oxide  in  the 
litre.  The  success  of  the  test  depends  on  the  proper  concentration 
of  the  milk  of  lime.  The  precipitate  is  filtered  off  and  washed  into  a 
test  tube  with  alcohol  and  dilute  hydrochloric  acid,  then  filtered,  and 
the  filtrate  boiled.  With  only  traces  of  bile  pigments,  the  liquid 
becomes  green  to  blue.  An  estimate  of  the  amount  of  bile  con- 
stituents can  be  obtained  from  the  iodine  number  of  the  urine.      If  ^ 
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is  the  number  of  grams  of  iodine  absorbed  by  10  c.c.  of  the  nrine, 
and  s  the  specific  gravity,  the  iodine  number  is  ^.      The  number 

S  —  L 

for  normal  urine,  filtered  after  cooling,  is  6'5  to  8'1,  though  even  in 
specimens  rich  in  uric  acid  it  rarely  exceeds  7'8.  The  presence  of 
even  traces  of  bile  pigments  raises  the  number  to  9 "6,  and  values  as 
hiorh  as  17'4f  have  been  observed.  M.  J.   S. 

o 

New  Test  for  Albumin.  By  A.  Jolles  (Zeit.  anal  Chem.,  29, 
406 — 407). — About  8  or  10  c.c.  of  albuminous  urine  is  mixed  with  an 
equal  volume  of  concentrated  hydrochloric  acid,  and  then  2  or 
3  drops  of  a  saturated  solution  of  bleaching  powder  deposited  quietly 
on  the  surface.  If  as  little  as  0*01  gram  of  albumin  per  100  c.c.  is 
present,  a  white  turbidity  appears  at  the  surface  of  contact.  This 
test,  being  less  sensitive  than  that  with  nitric  acid,  which  latter  will 
detect  0*0015  gram  per  100  c.c,  may  be  used  to  find  approximately 
the  proportion  of  albumin  present,  since  by  diluting  the  urine  until 
the  one  test  gives  an  indication  but  the  other  none,  the  percentage 
may  be  known  to  lie  between  the  above  minimum  limits. 

M.  J.  S. 

Detection  of  Albumin  in  Bacterial  Urines.  By  A.  Jolles 
(Zeit.  anal.  Chem.,  29,  407 — 408). — The  most  sensitive  test  for 
albumin  in  urine  is  that  with  acetic  acid  and  potassium  ferrocyanide, 
the  lower  limit  of  which  is  0"0008  gram  in  100  c.c.  It  is,  however, 
necessary  to  filter  the  urine  to  obtain  a  standard  with  which  to  com- 
pare the  turbidity  produced  by  the  test.  When  bacteria  are  present, 
a  clear  filtrate  is  best  obtained  by  shaking  with  infusorial  earth 
before  filtering.  In  the  case  of  purulent,  slimy  urines,  rich  in  leuco- 
cytes, traces  of  albumin  may  adhere  to  the  precipita*^e  ;  but  by  wash- 
ing this  with  warm  potash,  and  testing  the  filtrate,  the  smallerit 
traces  of  albumin  may  be  detected.  M.  J.  S. 
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Spectra  of  the  Alkali  Metals.  By  H.  Kayser  and  C.  Runge 
(Ann.  Phys.  Ghem.  [2],  42,  302— 320).— The  alkali  metals  or  their 
salts  were  volatilised  in  the  electric  arc,  and  their  spectra,  obtained  by 
means  of  a  Rowland  grating,  were  examined.  It  was  found  that  lines 
belonging  to  any  one  series  could  be  expressed  in  terms  of  A,~\  the  reci- 
procal of  their  wave-lengths,  by  the  formula  X~^  =  A  +  Bn~^  +  C^~S 
which  is  a  modification  of  Balmer's  formula,  and  in  which  w  is  a 
whole  number,  which  may  vary  from  3  to  16. 

All  the  alkali  metals  have  a  number  of  reversible  lines,  which 
occur  in  pairs  (except  in  the  case  of  lithium),  and  are  divided  over 
the  whole  length  of  the  spectrum  ;  these  form  the  chief  series.  The 
formulee  for  the  first  lines  in  each  series  of  pairs  are  as  follows: — 


Litliium .... 

At.  wt.      7-01 

\-i  =  43584-73  -  133669/^-2  -  1100084m "" 

Sodium 

22-995 

A-i  =  41536-81  -  129985;^-^'  -     803301 /i'^ 

Potassium  . . 

39-09 

A-i  =  35086-55  -  126983?* -2  -     625318»-* 

Rubidium  . . 

85-2 

X->  =  33762-11  -  125521/r2  -     562255«-* 

Csesium.  .... 

„        132-7 

\-'  =  33501-56  -  ]25077«--^  -     489885«-^ 

The  wave-lengths  are  given  in  Angstrom  units.  It  will  be  seen 
that  all  three  constants  in  the  formula  decrease  as  the  atomic  weight 
rises.  The  wave-lengths,  therefore,  increase  with  rising  atomic 
weight,  as  Boisbaudran  has  already  pointed  out.  The  difference 
between  the  values  of  X~^  for  lines  in  each  pair  is  inversely  pro- 
portional to  the  fourth  power  of  n,  the  lowest  value  of  n  being 
always  3. 

In  addition  to  the  above,  there  are  also  two  series  of  lines  for 
lithium,  rubidium,  and  caesium,  which  (again  with  the  exception  of 
lithium)  form  one  series  of  pairs  ;  and  there  are  four  series  of  lines 
for  sodium  and  potassium,  forming  two  series  of  pairs.  The  first 
lines  in  each  pair  are  given  by  the  above  formula,  the  value  of  the 
constants  being 


First  Series. 

Second  Series. 

A. 

B. 

C. 

A. 

B. 

C. 

Li 

Na 

K 

Rb 

Cs 

28586 
24476 
21991 
20939 
19743 

109625 
110122 
114450 
121193 
122869 

1847 

3257 

111241 

183207 

311224 

28666 
24549 
22021 

122391 
120726 
119393 

231700 

197913 

63243 

The  diiference  between  the  values  of  \~^  for  lines  in  the  same  pair 
is  always  the  same  for  each  element.     It  is  equal  to  that  of  the  first 
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series  when  n  =  3,  and  appears,  therefore,  to  be  characteristic  for  each 
element.  The  mean  values  of  this  difference  are  Na,  172,  K,  568, 
Rb,  2341,  Cs,  5450,  in  wave-numbers.  These  numbers  are  verv 
nearly  in  the  proportion  of  the  squares  of  the  atomic  weights,  for  if 
their  square  roots  be  multiplied  hy  1*706  we  get 

Na,  23-0         K,  40-6         Rb,  82-6         Cs,  126-0, 
instead  of  22-995  39-09  85-2  132-7. 

For  lithium,  assuming  the  above  law  to  be  general,  the  calculated 
difference  between  the  pairs  is  one  which  would  quite  fall  within  the 
limits  of  observation,  but  as  the  lithium  lines  do  not  form  pairs,  this 
metal  seems  to  be  an  exception  to  the  rule. 

A  comparison  has  been  made  between  the  lines  here  measured  and 
the  Fraunhofer  lines  in  Rowland's  solar  atlas.  Only  two  pairs  in  the 
chief  series  of  sodium  lines  could  be  detected,  the  lines  of  all  the 
other  elements  being  apparently  absent.  H,  C. 

Dispersive  Power  of  Organic  Compounds.  By  R.  Nasini 
{Gazzetta,  20,  356 — 361). — A  claim  for  priority  as  against  Barbier 
.and  Roux  (Abstr.,  1890,  1353). 

Relation  between  the  Refractive  and  Rotatory  Powers  of 
Chemical  Com.pounds.  By  1.  I.  Kanonnikoff  (/.  Buss.  Chem. 
Soc,  22,  85— 96).— In  two  previous  papers  (Abstr.,  1888,  326,  453), 
the  author  has  shown  that  on  expressing  the  relation  of  the  refractive 
and  rotatory  powers  of  a  substance  by  the  equation  a  =  A0  —  B,  the 
relation  A/B  =  C,  a  constant  peculiar  for  the  solvent,  and  independent 
of  the  optically  active  substance.  The  author  has  investigated  solu- 
tions of  camphor  and  turpentine  in  over  70  different  organic  solvents, 
and  gives  his  results  in  tabular  form.  It  is  found  that  in  homologous 
compounds,  such  as  aliphatic  alcohols,  ethereal  salts  of  fatty  acids 
and  their  halogen  derivatives,  the  free  acids,  the  aldehydes,  chlorides, 
bromides,  &c.,  the  constant  C  (as  a  mean  =  about  26)  increases 
with  every  increase  of  CH2,  the  differences  diminishing  from  the 
lower  to  the  higher  members,  and  varying  between  1-35  and  0-46,  or, 
as  a  mean  =  0*85.  The  difference  for  an  increase  of  H2  =  1-4-  in 
genetically  connected  compounds,  and  — 2-5  for  compounds  of  dis- 
.similar  constitution.  Similar  values  are  found  for  other  changes  iu 
•composition  and  constitution  (double  linkage,  isomerism,  polymerism, 
substitution),  but  it  would  occupy  too  much  space  to  give  the  results 
in  detail.  For  aromatic  compounds,  the  equation  a  =  A0  —  B  of  the 
fatty  series  is  converted  into  a  =z  A0  +  B.  But  where  in  aliphatic 
compounds  increasing  complexity  in  composition  is  regularly  accom- 
panied by  an  increase  of  the  value  of  C,  in  the  case  of  aromatic  com- 
])Ounds  a  decrease  is  observed.  The  author  proposes  to  investigate 
the  influence  of  inorganic  solvents  on  the  value  C.  B.  B. 


■to" 


New  Photographic  Method.  By  A.  G.  Greex,  C.  F.  Cross,  and 
E.  J.  Bevan  (Ber.,  23,  3131— 3133).— The  diazo-compounds  of  de- 
hydrothiotoluidine  and   its    condensed  derivatives,   which   form  the 
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djes  of  the  primaline  group,  can  be  employed  for  photographic  par- 
poses  ;  as  the  sensitiveness  of  these  compounds  is  increased  by  com- 
bination with  the  complex  colloids  which  constitute  animal  or 
vegetable  textile  fabrics.  The  sensitive  surface  is  prepared  by  colour- 
ing a  cotton  or  silk  fabric  with  primuline  (L  to  2  per  cent.),  and 
then  diazotising.  Such  a  surface  will  give  a  complete  positive  picture 
after  40  to  180  seconds  exposure,  that  is  to  say,  in  the  bright  lights 
tlie  diazo-compound  is  completely,  in  the  half  lights  only  partially, 
decomposed,  so  that  a  j)erfect  reproduction  of  the  original  is  obtained 
in  the  form  of  diazo-primuline.  The  picture  can  be  developed  with 
any  of  the  various  amines  or  phenols  which  form  a  dye  with  the  diazo- 
compound. 

The  authors'  experiments  have  already  brought  to  light  the  follow- 
ing facts  : — (1.)  The  action  of  light  consists  in  the  decomposition  of 
the  diazo-group,  with  evolution  of  nitrogen,  probably  with  formation 
of  the  corresponding  primuline  phenol.  (2.)  The  rapidity  of  the 
action  of  light  A^aries,  cceferis  paribus,  with  the  nature  of  the  substance 
with  which  the  diazo-compound  is  combined.  (3.)  Photographic 
reproductions  of  the  spectrum  show  that,  as  regards  intensity  of 
action,  the  various  rays  of  light  are  not  in  the  same  order  as  that  in 
which  they  stand  with  reference  to  halogen  salts  of  silver. 

F.  S.  K. 

Action  of  Borax  in  Developers  for  Photographic  Plates. 
By  P.  Mercier  (Compf.  rend.,  Ill,  644 — 645). — Borax,  although  an 
alkaline  salt,  acts  as  a  retarder  of  development  when  mixed  with 
pyrogallol  or  catechol.  The  author  points  out  that  this  is  doubtless 
due  to  the  formation  of  the  conjugated  acids  described  by  Lambert 
(Abstr.,  1889,  864).  Quinol,  resorcinol,  sodium  amidonaphthol-/3- 
sulphonate  (eikonogen),  and  hydroxylamine  hydrochloride  do  not  form 
similar  conjugated  acids,  and  with  these  compounds  borax  acts  as  a 
very  good  accelerator  of  development.  C.  H.  B. 

Optical  Notes.  By  E.  Wiedemann  (Ann.  Phys.  Chem.  [2],  41, 
299 — 301).  The  violet  colour  of  iodine  dissolved  in  carbon  bisulphide 
changes  to  brown  when  the  solution  is  cooled  by  means  of  ether  and 
solid  carbonic  anhydride  (Abstr.,  1888,  543).  The  author  now  finds, 
in  accordance  with  a  statement  by  Liebreich,  that  when  the  brown 
solutions  of  iodine  in  ethereal  salts  of  the  fatty  acids  are  heated  <o 
about  80°  they  become  violet,  provided  the  solutions  be  not  too 
concentrated. 

Solutions  of  eosin  or  Magdala-red  in  alcohol,  heated  in  capillary 
tubes,  are  found  to  exhibit  a  very  marked  fluorescence  at  temperatures 
above  the  critical.  Experiments  with  saffranine  failed  owing  to  its 
decomposition.  H.   C. 

Contact  Difference  of  Potential  of  Metals.  By  F.  Paschen 
{Ann.  thys.  Chem.  [2],  41,  186— 209).— The  author  shows  that  an 
amalgam  prepared  by  the  electrolytic  deposition  of  zinc  on  mercury 
changes  in  the  electromotive  properties  which  it  at  first  exhibits,  on 
merely  being  allowed  to  stand  for  some  time.  In  order  to  restore  its 
original  properties,  it  must  be  submitted  to  a  new  and  longer  electro- 
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lysis.  Thus  705'8  grains  of  mercury  were  placed  in  a  solution  of 
zinc  sulphate  of  sp.  gr.  1'288,  and  zinc  deposited  by  a  current  from 
two  Daniell  cells  for  30  seconds.  The  amalgam  thus  produced  would 
contain  0*0000656  gram  of  zinc  to  100  grams  of  mercury.  The 
E.M.F.  of  freshly-prepared  amalgam  IZuSO^I,  amalgamated  zinc,  was 
then  measured  and  found  to  be  0'14  volt.  After  remaining  for  three 
hours,  the  E.M.F  had  risen  to  1-1291  volts,  and  a  further  electrolysis 
for  26  seconds  was  necessary  to  restore  it  to  its  original  value.  The 
above  change  is,  however,  only  exhibited  by  an  amalgam  which  con- 
tains very  small  quantities  of  zinc,  and  by  increasing  the  quantity  of 
zinc  to  a  sufficient  degree  the  property  of  the  amalgam  becomes 
practically  constant. 

The  suggestion  is  made  that  dropping  electrodes,  similar  to  those 
described  by  the  author  (Ann.  Phys.  Chem.  [2],  41,  62),  might  be 
used  in  determining  the  contact  difference  of  potential  of  metals,  if 
filled  with  the  molten  metals,  and  these  be  then  allowed  to  flow  into 
some  suitable  liquid  electrolyte.  If,  as  in  the  case  of  mercury,  there 
is  no  potential  difference  at  the  place  where  the  metal  enters  the 
electrolyte,  the  potential  difference  between  two  such  electrodes  will  be 
that  of  the  metals  which  they  contain.  Great  practical  difficulties  lie 
in  the  way  of  such  experiments  as  those  here  suggested,  bat  it  may 
in  some  cases  be  possible  to  use  in  place  of  the  metals  themselves  the 
amalgams  which  they  form  with  mercury.  The  author  desci'ibes  a 
number  of  experiments  made  in  this  manner  with  zinc  amalgam,  and 
shows  that  the  E.M.F.  amalgam  |  mercury,  varies  with  the  amount 
of  zinc  contained  in  the  amalgam,  the  variation  in  these  experiments 
being  from  0-021  to  0*156  volt.  H.  C. 

Electrical  Conductivity  of  Precipitated  Membranes.     By  G. 

Tammann  (Zeit.  pliysikal.  Chem.,  6,  237 — 240). — A  solution  of  cupric 
sulphate  superposed  on  a  solution  of  potassium  ferrocyanide  precipitates 
at  the  dividing  surface  an  exceedingly  fine  membrane  of  cupric  ferro- 
cyanide, which  permits  the  transfusion  of  water,  but  not  of  any  of  the 
salts  present  in  the  solutions.  Notwithstanding  this,  the  author 
finds  that  the  presence  of  such  a  membrane  in  an  electric  circuit  does 
not  increase  the  resistance.  His  mode  of  experiment  was  as  follows. 
He  prepared  solutions  of  the  above-mentioned  salts,  having  equal 
electrical  conductivity,  and  superposed  them  in  an  electrolytic  cell,  so 
that  one  horizontal  electrode  was  in  one  solution,  the  other  electrode 
in  the  other.  The  current  had  thus  to  traverse  the  precipitated  semi- 
permeable membrane,  and  it  was  found  that  the  resistance  remained 
exactly  as  before.  A  membrane  of  zinc  ferrocyanide  behaves  similarly  at 
first,  but  after  some  time  it  increases  in  thickness,  becomes  opaque  and 
permeable  for  the  salts,  its  resistance  meanwhile  growing  greater,  and 
attaining  a  maximum  in  about  15  minutes.  Precipitated  membranes 
of  zinc  and  cupric  hydroxides  thicken  rapidly  and  diminish  the  con- 
ductivity by  from  5  to  8  per  cent.  Membranes  of  insulating  matenal, 
f?uch  as  pyroxylin,  increase  the  resistance  enormously,  the  only  con- 
duction being  probably  that  through  the  pores.  (Compare  Ostwald, 
Abstr.,  1890,  1354.)  J.  W. 
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Influence  of  Water  of  Crystallisation  on  the  Electrical 
Conductivity  of  Salt  Solutions.  By  J.  Trotsch  (Ami.  Phys.  Ghem. 
[2],  41,  'Zod — 287). — The  conductivities  of  solutions  of  a  large  number 
of  different  salts  have  been  determined  for  temperatures  ranging  from 
10°  to  80°.  The  Kohlrausch  telephone  method  was  employed,  and  in 
order  to  obviate  the  difficulty  arising  from  evaporation  of  the  solutions 
at  the  higher  temperatures  the  top  of  each  solution  was  covered  with  a 
layer  of  molten  paraffin.  The  conductivities  were  measured  at  every 
10°,  and  the  difference  d  between  consecutive  readings  is  taken  as  a 
mean  temperature  coefficient  for  the  10°  rise  of  temperature. 

Solutions  of  salts  which  are  ordinarily  anhydrous  in  the  solid  state, 
such  as  KCl,  NaCl,  KNO3,  have  temperature  coefficients  which  rise 
continually  with  the  temperature,  or  which  attain  a  maximum  and 
then  remain  constant.  On  the  other  hand,  the  temperature  coefficient 
of  solutions  of  hydrated  salts  at  first  increases,  reaches  a  maximum, 
and  then  decreases,  the  author  attributing  this  last  behaviour  to  the 
loss  by  the  salt  of  its  water  of  crystallisation.  Calcium  chloride  forms 
an  exception  to  this  rule,  the  three  solutions  examined,  which  con- 
tained 4*5,  19"2,  and  32  per  cent.  CaClo,  behaving  throughout  as 
solutions  of  anhydrous  salts.  The  temperature  coefficient  in  the  case 
of  the  second  solution,  however,  only  undergoes  a  slight  increase  with 
rivsing  temperature,  and  is  far  smaller  than  that  of  the  first  or  third 
solutions.  Five  solutions  of  cupric  chloride  were  examined,  having 
the  percentages  1*35,  9,  18*2,  28*7,  35'2.  The  two  concentrated  solu- 
tions are  green,  the  two  dilute  solutions  blue,  and  the  colour  of  the 
third  solution  is  intermediate  between  the  two.  All  these  solutions 
behave  as  solutions  of  hydrated  salts,  the  temperature  coefficient  in 
each  case  reaching  a  maximum  at  between  40°  and  50°.  At  the  same 
temperatures,  a  change  in  colour  is  also  observed,  the  green  solutions 
becoming  yellow  and  the  blue  solutions  becoming  green.  In  each 
.case  these  changes  seem,  therefore,  to  be  conditioned  by  a  dehydration 
of  the  salt  taking  place  as  the  temperature  rises.  Cobalt  chlori'le 
shows  a  somewhat  similar  behaviour,  the  colour  of  the  solutions 
changing  from  red  to  blue  on  heating,  and  at  the  same  time  the  tem- 
perature coefficient  reaching  a  maximum.  The  temperature  of  the 
change  is,  however,  higher  in  this  case,  and  therefore  it  is  not  so 
readily  observed. 

The  author  concludes  that  salts  are  contained  in  solution  partly  as 
hydrates  and  partly  in  the  anhydrous  state.  At  high  temperatures, 
the  hydrates  part  with  their  water,  this  taking  place  the  more  readily 
in  the  more  concentrated  solutions.  The  water  of  hydration  exercises 
a  specific  influence  on  the  electrical  conductivity  of  solutions. 

H.  C. 

Electrical  Conductivity  of  Saline  Solutions.  By  P.  Chrou- 
.SHTCHOFF  and  W.  Pashkoff  (/.  Russ.  Ghem.  Soc,  22,  110 — 115),  and 
by  CHROUSiiTCHOFb'  (ihicL,  115 — 116). — The  two  papers  contain  a  large 
•number  of  experimental  data  as  regards  the  conductivity  of  aqueous 
solutions  of  salts  and  mixtures  of  salts  and  acids,  but  the  conclu- 
sions arrived  at  are  the  same  as  those  contained  in  Chroushtchoff's 
.previous  papers  (Abstr.,  1889,  808—809),  B.  B. 
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Solubility  of  Mixtures  of  Electrolytically  Dissociated 
Substances.  By  A.  A.  Noyes  (Zeit.physikaJ.  Chem.,  6,  24] — 267). — 
It  has  been  shown  by  Nernst  (this  vol.,  p.  3)  that  the  principles  regu- 
lating the  influence  of  two  salts  on  each  other's  solubility  are  those 
deduced  from  the  general  law  of  mass  action  as  interpreted  in  the 
light  of  the  electrolytic  dissociation  theory.  The  author,  in  the 
present  paper,  contributes  an  account  of  his  experimental  work  on 
the  subject.  He  investigated  11  pairs  of  salts,  and  finds  the  results 
of  his  experiments  in  very  good  agreement  with  the  theoretical 
values.  Most  of  the  work  was  done  with  binary  electrolytes,  for 
example,  AgBr03  :  AgNO?,  TISCX  :  TINO3,  but  a  few^  ternary  electro- 
lytes were  shown  to  give  results  equally  in  harmony  with  the  theory. 
Experiments  were  made  not  only  with  pairs  of  salts  con- 
taining one  ion  in  common,  but  also  with  pairs  whose  ions  were  ali 
diiferent. 

Reckoning  back  from  the  solubilities,  it  is  possible  to  calculate  the 
dissociation  constants  of  strong  electrolytes.  This  is  a  fact  of  con- 
siderable importance,  for  the  ordinary  method  of  calculation  from  the 
electrical  conductivity  fails  in  such  cases  to  give  a  constant  number 
at  all.  J.  W. 

Method  of  Determining  Thermal  Expansion  for  Equal 
Quantities  of  Heat.  By  E.  J.  Dragoumis  (Zeit.  physikal.  Chem.,  6, 
281 — 284). — Let  V  be  the  volume  of  a  substance;  ^  its  weight ;  a 
its  coefficient  of  cubical  expansion ;  c  its  specific  heat ;  g  its  specific 
gravity ;  A^  the  rise  of  temperature,  and  A  the  expansion  caused  by 
the  communication  of  1  cal. ;  then  A  =  YocAt.  But  A^  =  Ijcg  and 
Vjg  =  l/s ;  therefore  A  =  ocjcs.  In  the  case  of  gases,  A  is  evidently 
inversely  proportional  to  the  molecular  heat,  for  a  is  constant  for  all 
gases,  and  s  varies  inversely  as  the  molecular  weight. 

The  author  determines  A  in  the  following  manner :  A  dilatometer 
packed  in  cotton  wool  contains  the  substance  whose  expansion  is  to 
be  measured,  and  also  a  platinum  spiral,  the  ends  of  which  are  fused 
through  the  walls.  By  means  of  this  spiral  the  substance  is  heated, 
a  current  of  about  0"2  ampere  being  passed.  From  the  current,  the 
heat  communicated  is  easily  calculated,  and  the  expansion  for  this 
amount  is  observed.  Comparative  experiments  with  various  liquids 
were  executed,  and  the  results  found  to  be  satisfactory.  J.  W. 

Estimation  of  the  Specific  Gravity  of  Frothy  Syrups.  By 
A.  Genieser  {Zeit.  ang.  Ohem.,  1890,  44 — 45). — A  tared  pyknometer 
is  about  two- thirds  filled  with  the  syrup,  in  which  air-bubbles  arc 
entangled,  and  the  weight  is  noted.  It  is  then  carefully  heated  in  a 
salt  bath,  and  maintained  in  ebullition  for  a  few  moments.  The 
whole  of  the  air  rises  to  the  surface,  where  it  forms  an  extremely  thin 
layer  of  froth.  After  cooling,  water  is  added,  so  as  to  float  on  the 
surface  without  mixing.  The  froth  readily  dissolves,  and  the  air 
escapes.  The  pyknometer  is  then  filled  to  the  mark  with  water,  and 
weighed.  On  deducting  the  excess  of  weight,  above  that  of  the  syrup 
taken,  from  the  total  amount  of  water  which  the  pyknometer  will 
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contain,  the  remainder  gives  the  weight  of  water  equal  in  volume  to 
the  syrup  taken,  and  thence  the  specific  gravity.  M.  J.  S. 

Dissociation  Phenomena.  By  A.  W.  v.  Hofmann  (Ber.,  23, 
3308 — 3319). — Dissociation  of  Garhonic  Anhydride. — In  1860,  the 
author  published  a  paper  in  conjunction  with  H.  Buff,  in  which  it 
was  stated  that  carbonic  anhydride  is  gradually  decomposed  by  the 
passage  of  a  series  of  electric  sparks  through  the  gas,  and  that  after 
a  time  the  carbonic  oxide  and  oxygen  recombine  with  explosive 
violence.  A  repetition  of  these  experiments  has  shown  that  the 
explosion  only  occurs  under  certain  special  conditions.  6 — 10  c.c.  of 
dry  carbonic  anhydride  under  a  pressure  of  650 — 700  mm.  are 
brought  into  a  stout  glass  tube  standing  over  mercury  ;  a  short 
piece  of  platinum  wire  is  fused  into  the  shorter  limb  of  a  thin 
LI  -shaped  tube,  the  tube  is  filled  with  mercury,  and  a  second  piece 
of  wire  wound  spirally  round  the  outside  of  the  shorter  limb,  which 
is  then  passed  up  into  the  vessel  containing  the  gas ;  in  this  way 
the  length  of  the  spark  may  be  readily  regulated ;  in  general  it 
should  be  2'5 — 3  mm.  Connection  is  made  by  two  wires  dipping  into 
the  mercury  contained  in  the  LI  -tube  and  trough  respectively.  The 
electric  current  is  obtained  from  two  Bunsen's  elements  of  medium 
size,  which  are  connected  with  a  Rnhmkorff's  coil  and  a  small 
Leyden  jar,  the  coil  being  30  cm.  long  and  10  cm.  in  diameter. 

The  first  explosion  usually  occurs  after  1*5 — 20  minutes,  and  the 
subsequent  ones  at  shorter  intervals,  since  the  regeneration  of  the 
carbonic  anhydride  is  not  complete.  The  dissociation  of  carbonic 
anhydride  may  be  shown  by  passing  the  gas  through  a  glass  tube,  in 
the  middle  of  which  two  platinum  terminals  are  fused  ;  a  series  of 
sparks  is  allowed  to  pass,  and  the  issuing  gas  collected  over  potash  ; 
part  of  the  gas  remains  undissolved,  and  is  found  to  be  explosive.  Carb- 
onic anhydride  does  not  appear  to  be  at  all  affected  by  a  glowing  spiral 
of  wire ;  it  was  not  found  possible  to  prepare  the  gas  free  from  air. 

Dissociation  of  Steam. — The  accompanying  illustration  (next  page) 
shows  a  form  of  apparatus  which  may  be  employed  for  the  purpose  of 
showing  the  dissociation  of  steam  at  varying  pressures.  The  wide  glass 
tube  is  2*5  cm.  in  diameter  and  20  cm.  in  length,  the  lower  tube  is  1  cm. 
in  diameter  and  40  cm.  in  length  ;  the  apparatus  is  filled  with  moist 
mercury  and  heated  with  steam;  instead  of  fixed  terminals,  the 
L|-tube  and  wires  described  above  may  be  employed ;  in  one  experi- 
ment 2*9  c.c.  of  gas  were  obtained  after  ten  minutes  ;  no  regeneration 
of  water  occurred,  as  in  the  case  of  carboidc  anhydride.  The  experi- 
ment may  be  varied  by  allowing  the  apparatus  to  cool  whilst  the 
electric  current  is  continued  ;  the  dissociated  gases  gradually  combine, 
and  the  whole  tube  becomes  refilled  with  mercury.  The  current 
employed  is  obtained  from  three  Bunsen  cells,  with  the  coil  and 
Leyden  jar  as  before.  Steam  may  also  be  dissociated  by  means  of  a 
glowing  white  hot  spiral  of  platinum  wire  ;  the  two  ends  are  con- 
nected with  accumulators,  steam  is  passed  over  the  coil,  and  the 
mixed  gases  are  collected  over  cold  water,  which  serves  to  condense 
the  excess  of  steam. 

Dissociation  of  Gases  and  VapoiLVS  by  the  Silent  Discharge. — Experi- 
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ments  in  tliis  direction  show  that  ozone  is  produced  by  the  decompo- 
sition of  carbonic  anhydride,  the  results  of  Andrews  and  Tait,  Brodic, 


and  others  being  thus  confirmed.  Steam  may  also  be  decomposed  by 
passing  it  through  a  Siemens  ozone  tube,  or  by  the  use  of  the  modi- 
fied apparatus  devised  by  Berthelot ;  various  experiments  were  made 
to  prove  that  the  explosive  gas  obtained  was  really  derived  from  the 
steam,  and  was  not  due  to  electrolysis.  Berthelot's  results  on  the 
decomposition  of  ammonia  by  means  of  the  silent  discharge  are  con- 
firmed. The  vapours  of  methyl  alcohol,  ethyl  alcohol,  and  ethyl 
ether  may  also  be  dissociated  by  means  of  the  silent  discharge. 

J.  B.  T. 
Influence  of  Mineral  Acids  on  the  Velocity  of  the  Reaction 
between  Bromic  and  Hydriodic  Acids.  By  G.  Magnanixi 
(Gazzetta,  20,377 — 393). — The  reaction  between  bromic  and  hydi'iodic 
acids  was  shown  by  Ostwald  (Abstr.,  1888,  1024)  to  form  an  excep- 
tion to  the  ordinary  rule  of  mass  action,  and  neither  Meyerhoffer's 
(Abstr.,  1889,  9)  nor  Burchard's  (Abstr.,  1889,  208)  expressions  are 
found  to  satisfy  the  experimental  data  inspecting  the  variation  of  the 
speed  of  the  reaction.  These  discrepancies  are  evidently  occasioned 
by  secondary  reactions,  which  alter  the  velocity  of  the  changes  at 
every  instant.  Ostwald  found  that  mineral  acids  increase  the  speed 
of  the  reaction,  and  that  the  increments  are  sensibly  proportional  to 
the  affinity  coeflficients  of  the  respective  acids,  or  to  the  quantity  of 
hydrogen  electrolytically  dissociated  from  them.  The  author  has 
continued  Ostwald's  investigations  on  the  accelerating  or  retarding 
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effect?  of  mineral  acids  on  this  reaction,  experimenting  with  hydro- 
chloric, nitric,  sulphuric,  and  bromic  acids,  with  mixtures  of  some  of 
these  acids,  and  with  potassium  bromate;  from  the  tabulated  results, 
he  draws  the  following  conclusions.  During  the  course  of  the 
different  changes,  the  reaction  is  influenced  in  the  same  way  by  the 
secondary  actions.  The  reciprocal  values  of  the  times  required  for 
the  separation  of  a  determinate  quantity  of  iodine  vary  as  the 
velocity  of  the  respective  reactions.  The  velocity  of  the  reaction  is 
accelerated  by  hydrochloric  acid,  but  the  acceleration  is  not  propor- 
tional to  the  quantity  of  acid  present.  The  quantity  of  iodine 
deposited  after  equal  times  in  presence  of  equivalent  quantities  of 
hydrochloric  and  nitric  acids  is  the  same.  Mixtures  of  hydrochloric 
and  nitric  acids,  in  any  proportions,  are  equivalent  to  either  of  the 
acids,  so  that,  independently  of  the  nature  of  the  electro-negative 
radicle,  it  may  bfe  said  that  the  velocity  of  the  reaction  depends 
entirely  on  the  quantity  of  hydrogen  electrolytically  dissociated, 
without,  however,  being  proportional  to  it.  The  action  of  sulphuric 
acid  is  more  complicated,  on  account  of  the  incomplete  dissociation  of 
that  acid.  The  accelerating  effect  of  bromic  acid  is  almost  six  times 
that  of  hydrochloric  or  nitric  acid.  S.  B.  A.  A. 

Velocity  of  the  Halogenisation  of  Fatty  Hydrocarbons.  By 
M.  WiLDEKMANN  (Ber.,  23,  3174 — 3175).— The  following  two  laws 
are  deduced  from  a  study  of  the  action  of  bromine  or  chlorine  in 
sunlight  on  amyl  bromide,  amylene  bromide,  liquid  and  solid  tri- 
bromopeutane,  tetrabromopentane,  and  amylene  chloride  : — (1)  Sub- 
stitution proceeds  more  slowly  as  the  quantity  of  positive  hydrocarbon 
becomes  smaller.  (2)  The  larger  the  quantity  of  hydrocarbon  present, 
the  quicker  the  substitution.  J.  B.  T. 
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Cryoscopic   Investigation   of  Colloidal   Substances.     By   A. 

^ABANEEFF  (J.  lluss.  Ckem.  Soc,  22,  102 — 10?). — The  author  has 
shown  that  Raoult's  method  may  be  conveniently  employed  for  the 
determination  of  the  molecular  weight  of  colloidal  substances  (Abstr., 
1890,  1215).  Similar  results  were  obtained  by  Morris  and  Brown, 
by  Ekstraiid  and  Mauzelius.  On  the  other  hand,  Paterno,  in  his 
research  on  gallic  and  tannic  acids,  has  ariived  at  the  conclusion  that 
their  molecular  weights  cannot  be  determined  by  Raoult's  method. 
The  values  obtained  by  Paterno  give  10  mols.  of  the  first,  and  109 
mols.  of  the  second,  as  the  molecular  weights  in  solution.  The  author 
shows  that  Paterno's  paper  includes  an  error  in  calculation,  and  that 
the  values  greatly  depend  on  the  purity  of  the  material.  First  the 
molecular  weight  of  gallic  acid  was  determined.  It  was  dried  at  120°, 
losing  9"65  per  cent,  water,  corresponding  with  the  formula  C7H6O5  + 
H2O.  In  aqueous  solution,  containing  0*5238  per  cent.,  the  depres- 
sion was.  0 '06°,  and  the  molecular  weight  166;  in  acetic  acid,  con- 
taining 0-4107  part,  the  depression  was  0-095",  molecular  weighi,  = 
168,  whereas  the  value  for  CvHeOs  is  170;  gallic  acid  exists,  there- 
fore, as  a  single  molecule  in  solutions. 

Commercial   tannin  was   found  to    contain  some    gallic    acid,   the 
quantity  of  which,  as  calculated  from  the  depression  of  the  impure 
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preparation,  compared  with  that  of  the  pure  preparation,  was  fonnd  to 
be  2*39  per  cent.  It  was  dried  for  20  hours  at  120'^  and  the  loss  was 
10"66  per  cent.  Aqueous  solutions  with  a  concentration  of  0'822 — 3*773 
show  a  depression  of  O'Olo — 0'060,  giving  a  molecular  weight 
of  1044 — 1195  (mean,  1104).  More  concentrated  solutions,  contain- 
ing 5'5  to  9*5  per  cent.,  gave  higher  molecular  weights,  1497  to  2436, 
but  the  values  are  useless,  as  solutions  of  more  than  4  per  cent,  of 
tannin  in  water  become  turbid  at  0^,  tannin  separating  out.  In 
Paterno's  solutions,  containing  11*5 — 23  per  cent,  of  tannin,  | — f  of 
the  tannin  must  have  separated  at  0°  in  the  insoluble  state,  and  hisjft 
(corrected)  molecular  weights,  =  2643 — 3700,  are  of  no  value.  The  a 
author  finds  in  acetic  solution,  molecular  w^eights  =  1105 — 1114 
(mean  1113).  Pure  tannin  was  prepared  by  Lowe's  method,  but  it 
was  impossible  to  work  with  aqueous  solutions,  as  not  more  than 
0*5  per  cent,  is  dissolved  in  water  at  0",  and  even  such  weak  solutions 
became  turbid.  In  acetic  acid  solution,  as  a  mean,  M  =  1322  was 
found,  whereas,  M  calculated  for  (CuHjoOg)!  =  1288,  so  that  tannin 
exists  in  solutions  as  a  quadruple  molecule.  The  author  thinks  that 
Paterno's  tannin  was  not  quite  dry,  and  shows  by  experiment  that 
such  a  preparation  causes  a  much  larger  depression,  owing  to  the 
contamination  of  the  glacial  acetic  acid  by  the  water  of  crystallisation 
of  the  compound.  The  author  says  that  the  empirical  formula  of 
tannin  requires  confirmation  by  further  research.  B.  B. 

Apparatus  for  Distillation  under  Reduced  Pressure.    By  H. 

WiSLiCENUS  (Ber.,  23,3292 — 3295). — The  author  describes  two  forms 
of  apparatus  for  use  with  the  the  Bunsen  pump,  to  prevent  backward 
diffusion.  The  first  consists  of  a  tube,  with  one  round  and  one  pear- 
shaped  bulb ;  in  the  depression  between  these  a  rubber  ring  is  placed, 
one  end  of  the  tube  is  sealed,  a  small  opening  is  made  in  the  side  and 
is  covered  with  a  piece  of  rubber  tube,  or  an  ordinary  Bunsen  valve 
maybe  attached;  the  other  end  of  the  tube  is  connected  with  the 
vessel  to  be  exhausted,  the  pear-shaped  bulb  fits  into  a  wide  tube,  the 
rubber  ring  serving  to  make  the  connection  air-tight ;  the  second  tube 
is  joined  to  the  pump  in  the  usual  manner.  The  second  form  of  valve 
consists  of  two  tubes,  one  closely  resembling  a  thistle  funnel,  the 
narrow  end  of  which  is  attached  to  the  pump ;  a  bulb  with  a 
small  aperture  is  blown  at  the  end  of  the  second  tube,  and  it  is 
covered  with  a  rubber  cap,  through  which  an  opening  is  pierced  at  a 
little  distance  from  the  one  in  the  glass;  the  rubber  cap  serves  to 
make  an  air-tight  connection  between  the  bulb  and  the  wide  end  of 
the  first  tube. 

An  apparatus  for  fractional  distillation  under  reduced  pressure  is 
also  described ;  it  consists  of  a  combination  of  several  of  the  first  of 
these  joints,  and  provision  is  made  for  changing  the  receiver  without 
interrupting  the  distillation.  J.  B.  T. 

Isomorphism.  Part  III.  By  J.  W.  Retgers  (Zeit.  physikal.  Chem., 
6,193—236). — In  this  communication  (for  previous  papers  seeAbstr., 
1890,  328, 1208),  the  author  first  discusses  the  relations  of  morphotropy. 
He  would  limit  the  term  morphotropic  to  such  substances  as  show  a 
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total  analogy  of  form,  and  not,  for  instance,  merely  analogy  of  angles, 
in  one  zone.  Isomorphons  substances  have  not  only  this  total  form- 
analogy,  but  also  analogy  of  chemical  constitution.  Morphotropic 
substances  are  not  necessarily  chemically  analogous,  but  must  be 
chemically  connected  with  each  other.  Substances  which  show  a 
total  form-analogy,  but  have  no  chemical  resemblance,  are  termed 
isogonic.  In  the  regular  system,  for  instance,  potassium  chloride  and 
rubidium  chloride  are  isomorphous ;  potassium  chloride  and  sodium 
chloride,  morphotropic ;  and  sodium  chloride  and  sodium  chlorate^ 
isogonic. 

Isomorphous  mixtures  are  proved  by  the  continuous  linear  change 
of  physical  properties  with  the  composition  of  the  mixture.  No 
intimate  crystalline  mixture  can  be  obtained  with  merely  morphotropic 
substances,  and  in  this  case  identity  of  system,  and  of  degree  of  hemi- 
hedry,  are  not  essential.  The  author  rejects  Marignac  and  Klein's 
conception  of  mass  isomorphism,  according  to  which  an  element  or 
group,  largely  preponderating  in  a  compound,  determines  the  crystal- 
line form,  no  matter  what  the  other  components  may  be.  It  is  the 
volume  and  not  the  vjeight  of  the  group  that  is  decisive. 

An  investigation  follows  of  the  supposed  isomorphism  between 
potassium  and  sodium  sulphates.  The  author  proves  that  a  definite 
double  salt,  3K2S04,Na2S04,  crystallises  from  a  solution  of  the  mixed 
sulphates.  It  usually  crystallises  in  hexagonal  prisms  or  pyramids,, 
but  when  the  mother  liquor  contains  sodium  chloride,  it  separates  in 
tables — the  "  plate-sulphate  "  obtained  in  the  manufacture  of  iodine 
from  kelp.  Potassium  chloride  does  not  effect  this  change  of  form. 
The  three  simple  forms  are  then — 

K2SO4.  Rhombic,  pseudo-hexagonal.  Forms  pyramids  and  prisms 
of  hexagonal  section.  Optically  biaxial.  Weak  birefringence.  Sp. 
gr.  =  2'666.     Not  easily  fusible. 

SKoSOijNa-iSO^.  Hexagonal.  Forms  pyramids  and  prisms.  Optic- 
ally uniaxial.  Marked  birefringence.  Sp.  gr.  =  2'695.  Easily 
fusible. 

NaaSOi.  Rhombic,  but  not  pseudo-hexagonal.  Forms  only 
pyramids  with  rhombic  section.  Optically  biaxial.  Strong  birefrin- 
gence.    Sp.  gr.  2-673.     Fusible  with  great  difficulty. 

The  double  salt  is  not  an  isomorphous  mixture,  as  is  shown  by  a. 
consideration  of  its  properties  in  relation  to  those  of  the  simple  salts. 
Each  simple  salt  can  take  up  a  minute  quantity  of  the  other,  which 
points  to  a  very  limited  isodimorphism.     The  general  results  are — 

(1)  K2SO4  and  Na2S04  are  not  isomorphous. 

(2)  They  only  form  one  double  salt,  3K2S04,Na2S04. 

(3)  From  mixed  solution  the  pure  double  salt  separates  out  along- 
side one  or  other  of  the  simple  salts. 

(4)  K2SO4  and  the  double  salt  are  morphotropic. 

(5)  Na2S04  is  not  morphotropic  either  with  K2SO4  or  with  the 
double  salt,  but  is  crystallographically  completely  independent. 

The  dolomite  series  is  next  discussed.  In  this  series  we  have 
calcspars  containing  a  little  magnesium  carbonate,  magnesites  con- 
taining a  little  calcium  carbonate,  and  dolomites  which  have  the  two 
salts  in  nearly  equal   molecular  proportions.      Calculated  from  the 
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specific  gravities  of  the  component  salts,  that  of  dolomite  should  be 
2-843;  it  is  actually  2-872.  The  author  considers  the  series  not  iso- 
morphous,  hut  merely  morphotropic.  J.  W. 
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Affinities  of  Iodine  in  Solution.  By  H.  Gautier  and  G.  Charpt 
{Gompt.  rend..  Ill,  645 — 647). — If  mercury  is  agitated  with  any 
solution  of  iodine,  a  greea  precipitate  of  mercurous  iodide  is  formed, 
but  if  the  mercury  coutains  another  metal,  the  iodine  combines  Avith 
the  latter  in  proportions  depending  on  the  nature  of  the  solvent. 
In  the  case  of  an  amalgam  of  lead,  the  difference  in  colour  between 
lead  and  mercurous  iodides  enables  the  change  to  be  followed. 

Brown  solutions  of  iodine  (in  alcohol,  ether,  acetone)  yield  with 
lead  amalgam  a  yellow  precipitate  of  lead  iodide,  even  when  the  pro- 
portion of  lead  is  very  small,  and  no  mercurous  iodide  is  formed  until 
all  the  lead  has  been  converted  into  iodide. 

On  the  other  hand,  violet  solutions  of  iodine  (in  chloroform,  carbon 
bisulphide)  give  green  mercurous  iodide,  even  in  presence  of  con- 
siderable quantities  of  lead  and  when  the  iodine  is  in  excess. 

Solutions  of  intermediate  tint  give  precipitates  intermediate  in 
colou"  between  lead  iodide  and  mercurous  iodide,  and  it  is  found  that 
if  the  solutions  of  iodine  in  various  solvents  are  arranged  in  order 
according  to  their  colour,  and  also  according  to  the  colour  of  the  pre- 
cipitate which  they  yield  when  agitated  with  lead  amalgam,  the 
two  orders  are  the  same.  The  colour  of  the  precipitate  is  indepen- 
dent of  the  composition  of  the  amalgam  and  the  concentration  of  the 
iodine  solution. 

Careful  examination  of  the  reaction  shows  that  brown  solutions  of 
iodine  and  pure  mercury  at  first  yield  mercuric  iodide,  which  passes 
into  solution,  whilst  violet  solutions  of  iodine  at  once  form  mercurous 
iodide,  even  whilst  some  free  iodine  remains.  In  presence  of  lead 
amalgam,  brown  solutions  of  iodine  first  form  mercuric  iodide,  which 
attacks  the  lead,  forming  lead  iodide  and  mercurous  iodide,  and  the 
latter  is  again  converted  into  mercuric  iodide  by  the  free  iodine.  No 
permanent  precipitate  of  mercurous  iodide  is  formed  with  brown 
.solutions  until  all  the  lead  has  been  converted  into  iodide. 

It  follows  from  these  results  that  violet  solutions  of  iodine  contain 
the  element  in  a  more  simple  molecular  condition,  with  a  tendency  to 
.at  once  form  mercurous  iodide,  this  tendency  being  more  marked,  the 
simpler  the  condition  of  the  iodine.  The  phenomena  seem  to  belong 
to  the  same  order  as  those  to  which  Berthelot  has  given  the  name 
"  tendency  to  conservation  of  type."  C.  H.  B. 

Fluorspar  from  Quincie.  By  H.  Becquekel  and  H.  Moissan 
{Gompt.    rend.,    Ill,    669—672). — It    is    well    known    that    certain 
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specimens  of  fluorspar,  when  powdered,  emit  a  peculiar  odour,  which 
has  been  attributed  by  different  observers  to  free  fluorine,  hypo- 
chlorous  acid,  ozone,  hydrocarbons,  &c.  The  fluorspar  examined  by 
the  authors  was  deep  violet  in  colour,  and  came  from  Quincie,  near 
Villefranche.  It  had  the  composition  Ca,  36-14  (—  CaF,,  70-47); 
VcoO;}  +  Al.Os,  3-95;  SiOi,  25-00;  loss  at  a  red  heat  2-10  per  cent; 
sp.^r.  3-117. 

When  powdered,  it  emitted  an  odour  recalling  that  of  ozone  and 
likewise  that  of  fluorine.  Moissan  has  shown  that  fluorine  decom- 
poses water  with  liberation  of  ozone.  The  odour  from  the  fluorspar 
is  very  similar  to  that  emitted  from  the  electrolytic  cell  in  the  isola- 
tion of  fluorine,  and  even  if  the  odour  is  due  to  ozone,  the  latter  may 
be  a  product  of  the  action  of  free  fluorine  on  the  moisture  of  the  air. 

Fluorspar  from  Quincie,  when  powdered  in  contact  with  moist  air,, 
evolves  a  gas  which  at  once  acts  on  ozone  paper.  If  moistened  with 
starch  paste  and  potassium  iodide  solution,  and  powdered  under  a 
microscope,  bubbles  of  gas  are  seen  to  escape,  and  an  intense  blue 
coloration  is  produced.  When  the  fluorspar  is  powdered  with  sodium 
chloride  or  potassium  bromide  or  iodide,  free  chlorine,  bromine,  or 
iodine  is  liberated.  When  heated  above  a  red  heat,  the  fluorspar 
decrepitates,  loses  its  colour,  and  becomes  ochreous,  and  afterwards 
gives  no  trace  of  ozone  when  powdered.  If  heated  at  250°  for  an 
hour,  which  is  quite  sufficient  to  destroy  all  ozone,  it  still  gives, 
when  powdered,  a  strong  reaction  with  ozone  paper. 

Small  fragments  of  the  mineral,  when  heated  in  a  small  glass 
tube,  corrode  its  surface  ;  when  powdered  with  silicon,  a  pungent 
odour  is  emitted,  and  if  the  mixture  is  heated,  silicon  fluoride  is 
evolved.  If  small  fragments  of  the  mineral  are  left  in  contact  with 
water,  the  water  becomes  acid,  and  if  the  liquid  is  then  evaporated  in 
watch  glasses,  the  latter  are  corroded. 

N'o  similar  results  were  obtained  with  a  white  fluorspar  from  the 
Pyrenees,  and  although  it  is  possible  that  the  fluorine  results  from 
the  dissociation  of  a  perfluoride,  the  authors  regard  it  as  more 
probable  that  the  free  fluorine  is  occluded  in  the  mineral. 

C.  H.  B. 

The  Molecular  Weight  and  Refractive  Energy  of  Sulphur 
Bichloride.  By  T.  Costa  (Gazzetta,  20,  367— 372).— The  existence  of 
a  definite  compound  of  the  composition  SCl2has  been  repeatedly  called 
in  question  (see  this  Journal,  1870,  455  ;  1871, 1163  ;  Abstr.,  1878,  553  ; 
1886,  977)  ;  and  the  substance  held  by  some  to  be  sulphur  dichloride 
has  been  variously  regarded  as  a  solution  of  chlorine  in  the  mono- 
chloride,  or  as  a  compound  in  a  state  of  partial  dissociation.  The 
author  has  determined  cryoscopically  the  molecular  weight  of  the 
reddish-brown  liquid  obtained  by  saturating  the  monochloride  with 
chlorine  below  0°,  and  then  removing  any  excess  of  chlorine  by 
passing  in  a  current  of  carbonic  anhydride,  and  the  results  of  the 
determinations,  both  in  benzene  and  acetic  acid  solution,  agree  with 
the  molecular  formula  SCL.  This  substance  can,  therefore,  no  longer 
be  said  to  exist  in  a  state  of  partial  dissociation.  Its  density  at  15-4^" 
is  1-64819  and  its  molecular  refractive  energy /tH*  =  1'57169,  u^a  = 
1-57806.  S.  B.  A.'  A. 
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Specific  Gravity  of  Sulphuric  Acid  of  Different  Degrees  of 
Concentration.  By  G.  Lunge  and  M.  Isler  (Zeit.  ang.  Chem., 
1890, 129 — 136). — In  consequence  of  the  discovery  of  errors  in  Kolb's 
table,  the  authors  have  made  fresh  determinations  with  great  care. 
The  curve  plotted  from  the  results,  whilst  agreeino^  in  many  places 
closely  with  that  of  Kolb,  is  much  smoother,  and  at  the  extremes, 
differs  somewhat  considerably.  The  table,  of  which  the  following  is 
an  abstract,  was  obtained  by  graphic  interpolation  ;  in  the  original,  it 
is  given  for  intervals  of  O'OOo  (1°  Twaddell)  in  the  specific  gravity  : — 


Sp.  gr.  at 
15°  . 

Percentage 

Sp.  gr.  at 
15°  . 

Percentage 

Sp.  gr.  at 
15°  . 

Percentage 

— —  tn  vacuo. 

of  H2SO4. 

--  tn  vacuo. 

of  HoSO,. 

—3-  in  vacuo. 

of  H.SO4. 

i-ooo 

0-09 

1-400 

:      50-u 

1-800 

86-90 

1-020 

3  03 

1-420 

52  -15 

1-820 

90-05 

1-040 

5-96 

1-440 

54-07 

1-824 

90-80 
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8-77 
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55-97 
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57  -83 

1-&28 
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1-100 

14-35 
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1-120 

17  01 

1-520 

61  -59 

1-832 

92-52 

1-140 

19-61 

1-540 

63  -43 

1-834 

93  05 

1-160 

22-19 

1-560 

65  -08 

1-836 

93-80 

1-180 

24-76 
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i       66-71 
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94-60 
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27-32 
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,       68-51 

1-840 

95-60 

1-220 

29-84 
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95-95 
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32-28 
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I       71  -99 

1 -8410 
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1-260 

34-57 
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;       73-64 

1 -8415 
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36-87 
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'       75 -42 

1-8410 

98  -20 
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3919 

1  -700 

;      77-17 

1-8405 
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1-320 

41-50 

1-720 

.       78  -92 

1-8400 

99-20 

1-340 

43-74 
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1       80-68 

1  -8395 

99-45 

1  -360 

45-88 
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1       82 -44 

1-8390 
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48-00 
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i       84-50 
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99-95 

M.  J.  S. 

Reduction  of  Oxygen   Compounds  with   Sodium.      By  M. 

RosENFELD  {Ber.,  23,  3147 — 3149). — Sodium  may  be  obtained  in  a 
finely-powdered  condition  by  tritui-ation  with  some  other  solid  sub- 
stance. Such  a  mixture  ot"  sodium  and  zinc  oxide  ignites  spon- 
taneously, and  leaves  a  residue  of  metallic  zinc.  Ferric  oxide  and 
lead  oxide  react  in  a  similar  manner,  whilst  gypsum  is  reduced  to 
calcium  sulphide.  Certain  organic  compounds,  such  as  pyrogallol, 
wheat  starch,  or  salicylic  acid,  inflame  immediately  on  admixture 
with  sodium,  carbon  being  separated ;  other  substances,  such  as  milk 
sugar  and  cane  sugar,  after  admixture  with  sodium,  require  to  be  ex- 
posed to  moist  air  before  reaction  takes  place.  In  the  case  of  com- 
pounds which  only  contain  carboxylic  oxygen,  the  sodium  salt  of  tlie 
acid  is  formed.  Sodium  benzoate  and  sodium  oxalate  are  obtained 
from  benzoic  and  oxalic  acids  respectively.  The  carbonaceous  residue 
from  rosaniline,  toluidine,  albumin,  and  other  amido-compounds 
contains  sodium  cyanide  ;  brucine,  morphine,  and  strychnine  yield  a 
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porous  mass  of  cliarcoal  free  from  cyanogen.  Botli  sodium  cyanide 
and  sodium  cyanate  were  obtained  from  uric  acid.  "  Saccharin  " 
\  ields  a  residue  containing  sodium  thiosulphate  and  sodium  cyanide. 

J.  B.  T. 

Ammonium  Pyrosulphite.  By  A.  Fock  and  K.  Kluss  (Bei-.,  23, 
;U49 — 3151). — Ammonium  pyrosulphite,  (^114)28205.  is  prepared  by 
passing  sulphurous  anhydride  into  cold,  concentrated,  aqueous 
ammonia  until  the  liquid  becomes  yellow ;  it  is  then  allowed  to 
evaporate  spontaneously  in  a  vacuum.  The  salt  crystallises  in  large, 
thick,  deliquescent  plates,  which  belong  to  the  rhombic  system. 
Marignac  has  shown  that  the  corresponding  potassium  salt  crystal- 
Uses  in  the  monoclinic  system.  J.  B.  T. 

Properties  of  some  Beryllium  Salts  and  of  the  correspond- 
ing Aluminium  Compounds.  By  F.  Sestini  {Gazzetta,  20, 
ol3 — 319). — (1.)  FJiosphates.  The  phosphates  were  prepared  in  the 
gelatinous  state  by  precipitating  beryllium  sulphate  and  potassium 
alum  respectively  with  disodium  phosphate,  and  washing  the  pre- 
cipitate for  4  to  6  days  ;  they  are  both  sparingly  soluble  in  distilled 
water,  the  ber^dlium  salt  being  considerably  the  more  soluble  of  the 
two.  On  igniting  the  moist  beryllium  phosphate,  it  left  6  per  cent,  of 
its  weight  of  white  anhydrous  phosphate.  A  litre  of  a  saturated 
solution  of  beryllium  phosphate  in  2  per  cent,  acetic  acid  contains 
()'550  gram  of  the  anhydrous  salt  (containing,  however,  74*9  per  cent. 
P2O5  instead  of  74*2  per  cent.).  A  similar  solution  of  the  aluminium 
salt,  however,  contains  0*375  gram  of  phosphate  dissolved,  containing 
87*1  per  cent.  P2O5  (instead  of  54*8  per  cent.)  ;  this  excess  of  acid  is 
probably  due  to  the  formation  of  a  little  beryllium  pyrophosphate  and 
to  the  conversion  of  a  portion  of  the  aluminium  phosphate  by  the  acetic 
acid  into  a  more  soluble  acid  phosphate. 

A  litre  of  a  saturated  solution  of  the  beryllium  salt  in  10  per  cent, 
acetic  acid  contains  1*725  grams,  and  the  corresponding  aluminium 
solution  0*30  gram  of  the  respective  anhydrous  phosphates.  On  gently 
heating  the  acetic  acid  solution  of  beryllium  phosphate,  it  becomes 
turbid,  and  near  the  boiling  point  a  white  precipitate  of  a  basic 
phosphate,  of  the  formula  3BeO,P205,3H20  -f  Aq,  is  deposited;  a 
solution  of  the  aluminium  salt  at  most  becomes  opalescent. 

(2.)  Carhonates. — 100  c.c.  of  water  saturated  with  carbonic  an- 
hydride at  the  ordinary  pressure  dissolves  0*185  gram  of  anhydrous 
beryllium  oxide,  and  the  solution  becomes  turbid  on  agitation  or  on 
boiling.  Under  the  same  conditions,  only  0*001  gram  of  aluminium 
oxide  passes  into  solution.  The  solubility  of  the  berjdlium  oxide  is 
due,  according  to  the  author,  to  the  formation  of  an  acid  carbonate. 

S.  B.  A.  A. 

Magnesium  Lead  Chloride.  By  R.  Otto  and  D.  Drewes  {Arch. 
Pharm.,  228,  495 — 498). — A  hot  concentrated  magnesium  chloride 
solution  dissolves  a  considerable  amount  of  lead  chloride  and  deposits, 
on  cooling,  a  double  chloride,  PbCl2,2MgCl2  +  1311.0,  in  small, 
white,  lustrous,  indistinct  crystals.  The  salt  is  exceedingly  hygro- 
scopic ;  moisture  quickly  converts  it  into   a  solution  of  magnesium 
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chloride,  holding  lead  chloride  in  suspension.  Calcium  and  lead 
chlorides  appear  to  give  a  similar  compound.  J.  T. 

Electrolysis  of  Fused  Aluminiiun  Fluoride.     By  A.   Mi  net 

{Coynjpt.  rend..  Ill,  603 — 606).  The  composition  of  the  bath  which 
gives  the  best  results  corresponds  with  the  formula  12NaCl  + 
Al2F6,6NaF  ;  melting  point  675°  ;  temperature  at  which  vapours  are 
evolved,  1035°;  sp.  gr.  at  820°  =  r76;  coefficient  of  expansion 
5  X  10""*;  electrical  conductivity  at  870°  =  3-1.  The  relation  of 
the  conductivity  to  the  temperature  is  expressed  bv  the  equation 
C^  =  3-l[l  +  0-0022(i5  -  870°)].  For  a  current  of  "1200  amperes, 
the  mass  of  the  bath  is  20  kilos.,  the  intensity  of  the  current  at  the 
positive  pole  is  1  ampere,  and  the  difference  of  potential  between  the 
electrodes  is  5*5  volts.  The  composition  of  the  bath  is  kept  constant 
by  the  gradual  addition  of  a  mixture  of  aluminium  hydroxide, 
Al202(OH)2,  416*4  parts,  cryolite,  210*4  parts,  and  aluminium  oxy- 
fluoride,  AlaF^SAljOa,  238-4  parts. 

The  difference  of  potential,  e,  between  the  electrodes  when  the 
electromotive  force  is  considerably  below  that  required  to  produce 
decomposition  is  expressed  by  the  equation  e  =  K  J,  I  being  the  in- 
tensity of  the  current,  and  the  temperature  being  constant.  As  the 
point  is  approached  at  which  the  electromotive  force  of  polarisation  is 
equal  to  the  electromotive  force  of  decomposition  of  the  electrolyte, 
tlie  difference  of  potential  cannot  be  calculated  by  means  of  any 
simple  expression.  At  870°,  the  maximum  density  of  the  current  at 
the  electrodes,  corresponding  with  the  first  period  of  electrolysis  of  the 
bath  specified,  varies  between  002  and  0*03  ampere. 

During  the  second  period  of  electrolysis,  when  the  electromotive 
force  is  sufficient  to  produce  decomposition,  up  to  a  density  of 
1  ampere  at  the  positive  electrode,  the  difference  of  potential  is 
expressed  by  the  equation  e  =■  e  -\-  pi,  where  e  is  the  electromotive 
force  of  decomposition,  and  p  is  the  resistance  of  the  electrolyte.  At 
852^  e  =  2-15  and  p  =  0  01 ;  at  890°,  e  =  2*40  and  p  =  0*0044;  at 
980",  e  =■  0*34  and  p  =  0*0033.  For  densities  of  current  higher  than 
1  ampere,  the  difference  of  potential  cannot  be  calculated  as  a  function 
of  the  intensity  of  the  cuiTent  by  any  simple  expression  ;  it  rapidly 
attains  a  value  similar  to  that  existing  in  the  electric  arc. 

In  presence  of  salts  of  iron  or  silicon,  within  certain  limits  of 
density  of  current  at  the  positive  electrode,  the  salts  decompose 
according  to  Sprague's  law.  At  810°,  with  salts  of  iron,  e  =  0*75 
and  p  =  0*0093  ;  at  840°,  with  silicon  compounds,  e  =  1*37  and 
p  =  0*0089 ;  at  870°,  with  aluminium  salts,  e  =  2*15  and  p  =  00085. 

C.  H.  B 

Preparation  of  Chromiuin  from  Potassium  Chromium 
Chloride  and  Magnesium.  By  E.  Glatzel  (Ber.,  23,  3127— 
3130). — Chromium  can  be  quickly  prepared  in  an  almost  chemically 
pure  condition  in  the  following  manner: — Potassium  dichromate 
(100  grams)  is  dissolved  in  the  least  possible  quantity  of  water, 
the  solution  mixed  with  hydrochloric  acid  of  sp.  gr.  1*124  (400  c.c), 
and  then  80  per  cent,  alcohol  (100  c.c.)  gradually  added.  The  solu- 
tion of  potassium  chromium  chloride  obtained  in  this  way  is  treated 
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with  potassium  chloride  (160  grams),  the  filtered  solution  evaporated 
to  dryness,  the  residue  heated  until  anhydrous,  freed  from  the  green 
portions,  which  are  produced  by  the  decomposition  of  the  double  salt, 
then  powdered,  and  mixed  with  magnesium  filings  (50  grams).  This 
mixture  is  heated,  for  about  half  an  hour,  to  a  bright-red  heat,  in  a 
closed  Hessian  crucible  in  a  wind-furnace,  care  being  taken  that  the 
potassium  chloride  does  not  volatilise  completely,  otherwise  the  chrom- 
ium is  partially  oxidised.  The  melt  is  separated  from  the  super- 
ficial layer  of  chromium  oxide,  treated  with  water,  and  the  finely 
divided  metal  freed  from  salts  and  unchanged  magnesium  by"  washing 
it  with  water,  then  boiling  it  with  dilute  nitric  acid,  and  again  wash- 
ing with  water,  all  the  washing  being  done  by  decantation.  The 
yield  of  the  metal,  dried  at  100°,  is  about  27  grams. 

Chromium,  prepared  in  this  way,  is  a  light-grey,  crystalline,  non- 
magnetic powder  of  sp,  gr.  6*7284  at  16^^ ;  it  can  be  melted  in  a 
Deville's  furnace,  but  only  with  great  difficulty,  and  after  being 
melted  it  shows  a  silvery  fracture.  Two  analyses  of  the  powder 
showed  that  it  contained  99*53  to  99*57  per  cent,  of  chromium,  and 
that  it  was  free  from  silver  and  magnesium.  F.   S.  K. 
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Selenium    and  Tellurium  Minerals  from  Honduras.     By  E. 

S.  Dana  and  H.  L.  Wells  (Amer.  J.  ScL,  40,  78— 82).— The  authors 
received  a  number  of  specimens  of  minerals  containing  selenium  and 
tellurium  from  El  Plomo  mine,  Ojojama  District,  Honduras.  Two  of 
these  have  proved  to  be  of  unusual  interest.  The  first  occurs  in  massive 
forms,  with  hexagonal  cleavage,  of  a  blackish-grey  colour,  dissemi- 
nated through  a  gangue  consisting  chiefly  of  quartz  and  barytes. 
After  deducting  65*68  per  cent,  of  gangue,  the  analytical  results 
obtained  were  as  follows  : — 

Se.  Te.  Total. 

29*31  70*69  100*00 

The  mineral  is  obviously  an  isomorphous  mixture  of  selenium  and 
tellurium,  and  is  of  great  interest  in  that  it  is  the  nearest  approach 
to  native  selenium  which  has  yet  been  found.  The  authors  propose 
to  call  this  mineral  Selen-tellurium.  In  connection  with  the  hex- 
agonal cleavage  of  this  mineral,  it  is  interesting  to  note  the  recent 
observations  of  Muthmann  {Zeit.  f.  Kryst.,  17,  356),  showing  the 
existence  of  an  allotropic  form  of  metallic  selenium  in  hexagonal- 
ihombohedral  crystals,  closely  isomorphous  with  tellurium.  In  the 
Jinalysis,  the  separation  of  selenium  and  tellurium  was  effected  by  the 
method  of  Divers  and  Shimose  (Trans.,  1885,  4o9). 

The  second  mineral  is  obviously  an  oxidation  product  of  a  greenish- 
yellow  colour.     Analysis  shows  it  to  be  a  normal  ferric  tellurite  of 
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the  composition  Fe203,3Te02  +  4HoO.  That  the  mineral  is  a  ferric 
tellurite  is  evident  since  it  gives  off  no  chlorine  when  boiled  in  hydro- 
chloric acid,  nor  does  it  give  any  reaction  for  ferrous  iron  when  dis- 
solved in  cold  hydrochloric  acid.  Two  other  tellnrinm-iron  minerals 
have  been  described,  namely,  Genth's  ferroteUurife  and  Hillebracd's 
emmonsite  (Abstr.,  1S87,  344).  The  former  is  a  ferrous  tellurite 
widely  different  in  appearance  from  the  Honduras  mineral,  for  which 
the  authors,  therefore,  propose  the  name  of  Durdenite,  after  the 
gentleman  to  whom  they  are  indebted  for  the  material  used. 

In  a  note  appended  to  the  paper,  W.  F.  Hillebrand  gives  the  results 
of  a  repetition  of  the  analysis  of  emmonsite,  which  upholds  the  accu- 
racy of  his  former  analysis,  and  seems  to  prove  that  the  two  minerals 
are  distinct.  B.   H.   B. 

Fluorspar  from  Quinci6.  By  H.  Becquerel  and  H.  ^foT^sAy 
(Compt.  rend.,  Ill,  669— 672).--See  this  vol.  p.  148. 

New  Variety  of  Zinc  Sulphide.  By  J.  D.  Robertson  (Amer.  J. 
Sci.,  40,  160 — 161). — A  peculiar  variety  of  zinc  sulphide  has  been  a  i 
found  in  south-eastern  Kansas,  remarkable  from  the  fact  that  it  is  | 
nearly  pure  white  and  completely  amorphous.  It  is  found  in  the 
centre  of  the  town  of  Galena,  Cherokee  Co.,  Kansas.  When  taken 
from  the  mine,  it  is  soft,  full  of  water,  and  resembles  white  lead 
ground  in  oil.  Evidence  points  to  the  existence  of  a  large  body  of 
this  peculiar  ore  in  the  mine.  An  analysis  of  a  dried  sample 
yielded : 


Insol.  matter. 

Zn. 

s. 

Fe.,0:,. 

Total. 

2-52 

6370 

30-77 

2-40 

99-39 

The  water  contained  in  the  original  sample  showed  a  slight 
amount  of  sulphuric  acid.  This  sulphide  was  evidently  formed  by 
the  precipitation  of  zinc  sulphate,  resulting  from  the  oxidation  of 
blende,  by  hydrogen  sulphide  or  an  alkaline  sulphide. 

B.  H.  B. 

Contributions  to  Mineralogy.  By  F.  A.  Genth  (Amer.  J.  Sci., 
40,  114 — 120). — 1.  Tetradymite. — This  mineral  occurs,  in  crystals 
suggesting  an  orthorhombic  fonn,  near  Bradshaw  City,  Arizona. 
After  subtracting  15'6  per  cent,  of  quartz  and  I'S  per  cent,  of  ferric 
oxide,  the  analysis  gave  : 

S.  Te.  Bi.  Total. 

4-60  33-25  62-23  99-98 

These  results  give  a  formula  analogous  to  that  of  bismuthinite. 

2.  Iron  Fy rites. — The  occurrence  of  cobalt  arsenate  with  the  octa- 
hedral crystals  of  iron  pyrites  at  the  French  Creek  iron  mines, 
Pennsylvania,  suggested  an  analysis  of  the  latter,  which  gave  the 
followinof  results : — 


s. 

As. 

Cu. 

Ni. 

Co. 

Fe. 

Total. 

54-08 

0-20 

0-05 

0-18 

1-75 

44-24 

100-50 
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3.  Quartz,  PseudomorpJious  after  Stihnite. — Specimens  from  Darango, 
Mexico,  were  found  to  contain  stibnite  completely  altered  into  a 
yellowisli- white  quartz. 

4.  Gold  in  Turquoise. — In  many  collections,  specimens  of  gold  en- 
closed in  a  bluisli-green  mineral  are  represented  as  turquoise  with 
gold  from  Los  Cerillos,  N'ew  Mexico.  Specimens  analysed  by  the 
author  are  proved  to  contain  no  turquoise ;  in  one  case,  the  gold- 
bearing  mineral  was  a  chromiferous  clay,  and  in  the  other,  quartz 
admixed  with  chrysocolla. 

5.  Zircon. — 'With  the  masses  of  monazite,  at  Mars  Hill,  Madison 
Co.,  North  Carolina,  large  crystals  of  zircon,  with  a  sp.  gr.  of  4-507, 
occasionally  occur.  On  analysis,  the  following  results  were  ob- 
tained : — 

SiOo.  ZvO.2.  Fe203.  Loss  on  ignition.  Total. 

81-83  63-42  3*23  1-20  9968 

6.  Scapolite. — At  the  Elizabeth  mine,  French  Creek,  Pennsylvania, 
flmall  crystals  of  scapolite  occasionally  occur,  filling  cavities  of  grey 
garnet,  associated  with  magnetite,  pyrites,  and  remnants  of  the 
essonite  from  the  alteration  of  which  it  appears  to  have  been  de- 
rived. The  scapolite  is  colourless  to  white  ;  it  has  a  sp.  gr.  of  2675, 
and  on  analysis  gave  the  following  results  (I)  : — 


COo. 

I.  2-63 

11.  1-71 

Si02. 

52-30 
41-42 

AI2O3.        FeoOs. 
23-68         0-58 
18-09       10-81 

MgO.        CaO. 
0-05       12-36 
0-59       26-19 

NaoO. 
6-29 

K2O. 

I.  0-77 

II.     — 

Loss  by 

ignition.        MnO. 
1-50           — 
0-51          0-88 

Total. 

10016* 

100-20 

The  second  analysis  is  of  the  grey  garnet  which  also  results  from 
the  alteration  of  essonite. 

7.  Titaniferous  Garnet. — A  variety  of  garnet  from  the  Jones  mine, 
Oreen  River,  North  Carolina,  gave,  on  analysis,  the  following  re- 
sults : — 

Loss  on 
SiOj.      TiOo.    AI2O3.    Fe.Oa.      FeO.       MgO.       CaO.         ignition.        Total. 

35-56     4-58     4-43     2051     1-88      0-17      31-90        0-55         99-58 

8.  Allanite. — The  author  analysed  two  specimens  of  allanite  with 
the  followino:  results  : — 


SiOo.       ThO.,.     TiOo.            Ce02(LaDi)o03. 

Y2O3.       AI2O3.        FeoO^. 

a.  31-67      0-33       ~                  23-98 
h.   32-04      —       0-12           12-91     1024 

0-36    .  12-20      4-42 
0-33       1402       7-17 

FeO.        MnO.       MgO.      CaO. 
a.  10-89       2-52       2-08       9-37 
h.     7-52       0-37       1-47     11-34 

Loss  on 
ignition. 

2-25 
2-63 

Total.          Sp.  gr. 

100  07       3-546 
100-16      3-491 

*  100-06  in  orij 

nnal. 
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a.  Colour,  velvet-black  ;  6.  Deep  brownish -black. 

9.  LeUsomite. — Tbe  author  has  analysed  specimens  of  this  rare 
material  from  two  new  localities  :  the  Copper  Mountain  mine,  near 
Morenci,  Arizona,  and  Copperopolis,  Tintic  District,  Utah.  In  both 
cases,  the  analysis  gives  results  closely  agreeing  with  those  demanded 
by  the  formala  Cu4Al2(OH)i2S04  +  2HoO.  B.  H.  B. 

Synthesis  of  Rubies.  By  E.  Feemy  and  A.  Yeeneuil  (Compt.  rend., 
Ill,  668 — 669). — The  authors  have  made  several  important  modifica- 
tions in  their  process  for  the  manufacture  of  artificial  rubies,  and  are 
now  able  to  obtain  much  larger  crystals.  The  alumina  in  addition 
to  the  small  quantity  of  chromium  is  made  alkaline  with  potassium 
carbonate,  which  facilitates  the  formation  of  the  crystals  but  does 
not  enter  into  their  composition.  It  is  advantageous  not  to  mix  all 
the  materials  but  to  keep  the  alumina  separate  from  the  fluorides  of 
the  alkaline  earths,  and  in  this  way  the  mineralisation  is  effected  by 
the  interaction  of  the  gases  and  vapours.  The  time  of  heating  Ik 
extended  to  not  less  than  a  week  ;  gas  furnaces  are  used  in  place  of 
coke,  and  the  crucibles  have  a  capacity  of  several  litres,  and  are 
capable  of  producing  as  much  as  three  kilos,  of  rubies  at  each 
operation. 

Natural  rubies  are  found  which  in  pai'ts  have  the  colour  of  the 
sapphire.  Similar  crystals  are  obtained  amongst  the  artificial  pro-^ 
ducts,  and  there  can  therefore  be  little  doubt  that  the  colours  of  the 
ruby  and  the  sapphire  are  both  due  to  chromium,  probably  in  different 
states  of  oxidation. 

The  artificial  rubies  have  been  used  as  pivots  in  watches,  and  are- 
not  inferior  to  the  natural  stones  in  hardness.  C.  H.  B. 

Curious  Occurrence  of  Vivianite.  By  W.  L.  Dudley  (Amer.  J. 
Sci.,  40,  120— 121).— Two  miles  above  Eddyville,  Kentucky,  "blue 
roots"  were  discovered  embedded  in  a  stratum  of  clay  in  such  position 
as  to  indicate  that  they  were  in  the  place  of  their  growth.  The  blue 
mineral,  which  has  almost  wholly  replaced  the  woody  fibre  of  the 
roots,  is  of  a  deep-blue  colour.  It  is  earthy  and  very  friable,  and 
gave,  on  analysis,  the  following  results  : — 


H2O 

HoO 

A1203. 

FeA- 

TeO. 

CaO.     MgO. 

P2O5. 

at  100=. 

at  230°. 

Total. 

17-74 

9-35 

24-58 

0-59     0-43 

27-71 

10-59 

7-24 

100-07 

These  results  seem  to  indicate  that  the  ferrous  iron  in  the  mineral 
is  combined  with  the  phosphoric  anhydride  to  form  vivianite,  and  if 
the  double  mol.  of  vivianite,  2(Fe3P208  +  8H.,0),  be  subtracted,  there 
remains  an  almost  dehydrated  double  mol.  of  turquoise,  AISP4O22  + 
IOH2O,  in  which  1  mol.  of  ferric  oxide  has  replaced  one  of  alumina. 

B.  H.  B. 

Dihydrothenardite.  By  V.  Markovnikoff  (/.  Buss.  Chem.  Soc... 
22,  26^27). — Owing  to  an  inexplicable  mistake,  a  new  mineral, 
dihydrothenardite,  Na2S04  -\-  2H2O,  was  described  by  the  author 
(Abstr.,  1888,  794),  whereas  a  renewed  investigation  shows  that  it  is 
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iistraclianite  (hjdrafced  salpliata  oF  sodium  and  magnesium)  contain- 
ing a  considerable  quantity  of  thenardite.  B.  B. 

Conneilite  from  Cornwall.  By  S.  L.  Penfield  (Amer.  J.  Sci., 
40,  82 — 86). — Conneilite  is  of  special  interest  to  the  author,  owing 
to  its  apparently  close  relation  to  the  new  mineral  spangolite,  recently 
described  by  him  (Abstr.,  1890,  1073).  On  examining  a  specimen 
from  Camborne,  the  author  found  that  the  habit  of  the  crystals  agrees 
well  with  the  general  description  given  by  Maskelyne  in  1863.  The 
analysis,  in  which  the  author  places  great  confidence,  gave  the 
following  results  : — 


S03. 

CI. 

CuO. 

H.O. 

Loss  at  100°. 

Total. 

Less  0. 

4-9 

7-4 

72-3 

16-8 

0-4 

101-8 

1-7 

The  ratio  is  not  very  satisfactory,  unless  it  is  assumed  that  some 
OH  is  isomorphous  with  the  CI,  in  which  case  the  formula  may  be 
written  Cui5(Cl,OH)4SOi6,15H20.  The  mineral  is  very  similar  to 
spangolite  in  composition,  both  minerals  being  very  basic  sulphate- 
chlorides.  B.  H.  B. 

Nickel  Ores  from  New  Caledonia.  By  T.  Moore  (Chem. 
News,  62,  180 — 181). — The  ore  known  as  garnierite  is  found  in  or 
near  serpentine  masses  or  mountains,  either  as  cementing  material  in 
agglomerations  of  rounded  serpentine  pebbles  or  as  an  interstitial 
deposit  between  thin  layers  of  quartz,  steatite,  and  various  hydrated 
magnesium  silicates.  The  associated  minerals  vary,  but  comprise 
quartz,  magnesium  silicates,  and  iron  oxides ;  sometimes  one  pre- 
dominates, sometimes  another,  the  others  being  even  absent ;  it  is 
also  accompanied  at  times  by  chrome-iron  ore  and  surrounded  by  a 
ferruginous  earth. 

The  colour  of  garnierite  varies  from  pale-green  in  poor  ores  to 
warm  dark-green  in  the  richer  ones,  and  passes  through  almost 
imperceptible  shades  to  light-  and  chocolate-browns.  It  crumbles 
gradually  to  powder,  on  exposure  to  weather,  the  brown  more  readily 


Grreer 

ores. 

Brown  ores 

Forrugiuous 
brown  ore. 

1. 

2. 

3. 

4. 

5. 

6. 

SiO,  ... 

35-55 

3G-24 

36-25 

34-78 

35-80 

20-57 

NiO.... 

48-38 

44-94 

46-30 

43-79 

43-54 

15-56 

MgO... 

5-02 

8-75 

~ 

2-75 

2-65 

0-81 

FeoO^. . . 

1-41 

0-21 

9-00 

6-30 

10-73 

49  -03 

ALO3  .. 

1-09 

1-03 

— 

— 

— 

— 

Cr^O,   .. 

0-15 

— 

0-14 

— 

— 

3-82 

MnO  . . . 

— 

— , 

— 

— 

0-19 

trace 

H2O   ... 

8-85 

8-98 

9-20 

12-40 

8-00 

10-32 

Totals  . . 

100  -45 

100  -15 

99-89 

100 -02 

100 -91 

100-17 
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than  the  green  varieties ;  in  all  forms  it  dissolves  readily  in  hot  hydro- 
chloric acid,  leaving  a  non-gelatinous  silica.  In  the  table  (p.  157),  are 
given  numbers,  corrected  for  quartz,  obtained  in  the  analysis  of  samples 
of  pure  ore ;  samples  previously  analysed  by  other  workers  appear  to 
have  been  contaminated  with  gangue : — 

Samples  1  and  2  were  a  fine,  brilliant  grass-green  ;  hardness. 
2 — 3  ;  sp.  gr.  3 ;  streak,  light-green ;  lustre,  waxy  and  slightly  trans- 
lucent at  their  edges.  Before  the  blowpipe,  the  colour  becomes  dark 
olive-green,  or  red  in  presence  of  much  iron. 

3,  4,  and  5  were  various  shades  of  brown,  streak  yellow  to 
brownish-yellow,  fracture  conchoidal  with  resinous  lustre,  sp.  gr.  and 
hardness  the  same  as  green  ore,  but  were  rather  more  brittle.  From 
these  numbers,  both  kinds  of  ore  seem  to  approach  very  nearly  to  a 
hydrated  silicate  of  the  composition  7NiO,6Si03,a5H20,  part  of  the 
nickel  being  replaced  by  magnesia,  iron  oxide,  or  alumina. 

The  ores  represented  by  sample  6  are  light-brown  in  colour, 
resembling  limonite,  are  easily  marked  by  the  nail,  and  do  not  seem 
to  belong  to  the  same  class  as  the  others  just  described, 

D.  A.  L, 

Minerals  occurring  near  Port  Henry,  New  York.  By  J.  F. 
Kemp  (Amer.  J.  Sci.,  40,  62 — 64). — At  the  abandoned  Pease  quarry, 
a  short  distance  north-west  of  Port  Henry,  a  face  of  white,  crystalline 
limestone  has  been  laid  bare,  and  in  this  occur  streaks  of  hornblende, 
plagioclase,  muscovite,  and  quartz,  but  containing  as  well  a  great 
abundance  of  yellowish-brown  titanite  crystals ;  fine  brown  tour- 
malines also  occur.  West  of  this  quarry  is  another,  where  flux  is  being 
obtained  for  local  furnaces.  The  rock,  a  crystalline  limestone,  con- 
tains small,  hexagonal  tables  of  graphite  disseminated  through  it. 
Occasionally  lemon-yellow  calcite  is  found,  with  fine  crystals  of  clear 
calcite  of  great  crjstallographical  interest  as  being  good  illustrations 
of  oscillatory  forms.  Further  west  is  the  Treadway  quarry  in  ophi- 
calcite,  containing  streaks  of  pyrrhotite,  phlogopite,  brown  tourma- 
line, and  well-crystallised  light-brown  tremolite.  The  abandoned 
quarry  six  miles  north-west  of  Port  Henry,  the  source  of  the  well- 
known  tourmaline  crystals,  is  probably  a  felspathic  mass  either  in 
gneiss  or  in  granite,  and  cut  by  three  narrow  dykes  of  altered 
diabase.  Great  masses  of  biotite  and  fine  specimens  of  rose-quartz 
are  also  met  with.  The  so-called  Lover's  Pit  at  Mineville  is  affording 
crystals  and  cleavage  masses  of  magnetite  of  unusual  size  and  ex- 
cellence. B.  H,  B. 

Fayalite  in  the  Obsidian  of  Lipari.  By  J.  P.  Iddings  and  S. 
L.  Penfield  (Amer.  J.  Sci.,  40,  75 — 78). — The  Lipari  Islands  have 
long  been  celebrated  for  their  acid  lavas  and  pumices.  The  chief 
interest  in  connection  with  these  rocks  attaches  itself  to  the  fayalite 
crystals  in  the  cavities,  which  have  not  been  noticed  hitherto.  They 
are  not  abundant,  but  occur  in  several  localities,  having  been  found 
by  J.  P.  Iddings  at  Forgia  Vecchia,  and  in  the  obsidian  stream  on 
Volcano,  and  having  been  noted  in  specimens  from  Monte  della 
Guardia.  The  crystals  at  Forgia  Yecchia  are  very  thin  plates,  the 
crystal lographical  measurements  of  which  are  given  in  detail  by  the 
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authory.  The  optical  properties  not  oiilj  agree  with  orthorhorabic 
symmetry,  but  also  with  the  determinations  made  on  the  fayalite 
from  Obsidian  Cliff,  in  the  Yellowstone  Park  (this  vol.,  p.  26).  The 
chemical  composition,  too,  is  the  same  in  both  cases,  namely,  ortho- 
silicate  of  iron.  The  occurrence  of  fayalite  in  the  hollow  spherulites 
and  lithophysse  in  the  obsidian  of  the  Lipari  Islands,  whilst  not  so 
abundant  as  in  that  of  the  Yellowstone  Park,  is  identical.  It  is 
associated  in  the  same  manner  with  tridyrnite  and  alkali  felspars,  and 
its  development  is  due  to  the  same  causes  in  the  two  regions. 

B.  H.  B. 
Two  New  Meteoric  Irons.  By  F.  P.  Venable  (Amer.  J.  Sci., 
40,  161 — 163). — 1.  A  mass  is  reported  to  have  fallen  in  1846  at 
Deep  Springs  Farm,  in  Rockingham  Co.,  North  Carolina.  It  is  now 
in  the  possession  of  the  State  Museum.  The  weight  of  the  mass  was 
ll'o  kilos.  It  had  the  shape  of  a  rhomboid,  and  was  coated  w^itli 
oxidation  products,  giving  it  a  dull-reddish  colour.  The  surface  is 
irregularly  pitted.  On  being  polished  and  etched,  it  faintly  exhibited 
Widmanstatten  figures.  It  belongs  to  the  class  of  sweating  meteor- 
ites, beads  of  deliquesced  ferric  chloride  appearing  on  the  surface. 
The  analysis  gave — 


Fe. 

P. 

SiO.,. 

CI. 

Ni. 

Co. 

Total. 

87-01 

0-04 

0-53 

0-39 

11-69 

0-79 

100-45 

P  2.  A  meteoric  iron  was  found  in  1889  in  Henry  Co.,  Virginia.  It 
weighed  1'7  kilos.,  and  the  detached  pieces,  mainly  crust,  0*22  kilo. 
The  iron  contains  a  considerable  amount  of  ferric  chloride,  and 
rapidly  crumbles.  On  polishing  one  of  the  sides,  the  Widmanstatten 
figures  came  out  plainly,  no  etching  being  necessary.  The  analysis 
gave  the  following  results  : — 


B. 


Fe. 

CI. 

SiOo. 

P. 

Co. 

Ni. 

Total. 

90-54 

0-35 

0-04 

013 

0-94 

7-70 

99-70 
B.  H 

Organic    Chemistry. 


Action  of  Chlorine  on  Trimethylene.  By  G.  Gustavson  (/.  pr. 
Chem.  [2],  42,  495 — 500). — Chlorine  has  hardly  any  action  on  tri- 
methylene in  the  dark,  but  explodes  with  it  in  direct  sunlight. 
Chlorine  was  passed  into  a  globe  (7^  litres)  containing  the  trimethyl- 
ene (7  litres)  and  water;  the  globe  was  kept  cool,  and  the  oil 
allowed  to  collect  in  a  separating  funnel  ground  into  the  neck.  The 
oil  consisted  almost  entirely  of  dichloro trimethylene. 

JDichlorotrimethylene,  C3H4CI2,  is  a  colourless  liquid  of  peculiar 
odour;  it  boils  at  75°  (746  mm.),  and  is  nearly  insoluble  in  water. 
Its  chemical  stability  is  great ;  nitric  acid  decomposes  it  with  diffi- 
culty ;    water  at   180 — 190°   has    scarcely  any  action   on  it,  and  it 
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€an  be  distilled  over  sodium,  which  only  acts  on  it  at  160 — 165°, 
producing  suVjstances  still  under  investigation.  When  dichlorotri- 
methylene  and  bromine  (equal  mols.)  are  sealed  in  a  tube  and  exposed 
to  sunlight  for  4 — 5  summer  days,  or  heated  at  140 — 150°  for  3 — 4 
hours,  the  dihromide,  C3H4Cl2Br2,  is  produced  ;  it  is  a  heavy,  colour- 
less liquid  which  boils  almost  without  any  decomposition  at  203 — 207° 
(770  mm.). 

Allylene  dichloride  is  the  only  compound  of  the  formula  C3H4CI.. 
which  boils  at  7b°  ;  that  dichlorotrimethylene  is  not  identical  with 
this  is  shown  by  the  fact  that  the  dibromo-compound  obtained  from 
allylene  dichloride  boils  at  190°  (Friedel  and  Silva ;  188°,  Pinner). 

Of  the  three  possible  formulae  for  this   dichlorotrimethylene,  the 

author  favours  CCl2<CJl,T-r'  '  ^^^  ^^®  dibromide  approximates  in  boil- 

0112 

ing  point  to  a-epidichlorhydrin  dibromide,  CHjCl'CClBr'CHoBr,  and 
therefore,  probably,  has  a  similar  structure.  A.  G.  B. 

Hexylene  Dibromide  obtained  from  Diallyl.  By  N.  Demyaxoki 
(/.  Buss.  Chem.  Soc,  22,  117 — 118). — In  order  to  prepare  hexylene 
dibromide,  well  cooled  diallyl  (b.  p.  59 — 60°)  was  saturated  with 
hydrogen  bromide,  when  a  mixture  of  a  solid  with  a  liquid  was 
obtained.  After  washing  with  water,  the  two  compounds  were  sepa- 
rated by  filtration  and  suction.  The  liquid  product  was  a  hexylene 
dibromide  'boiling  at  212 — 220^^  with  decomposition.  The  solid 
product,  after  reciystallisation  from  ether,  was  obtained  in  large, 
rhombic  scales  melting  at  38 — 39°,  and  boiling  almost  without  decom- 
position at  210°.  The  author  considers  the  liquid  compound  to  be 
CH2Br-[CH2]rCH2Br,  and  the  solid  as  CHMeBrCH2-CH2-CHMeBr, 
and  that  diallyl  is  a  mixture  of  two  (geometrical)  isomerides. 

B.  B. 

Oxidation  of  Potassium  Cyanide  with  Potassium  Per- 
manganate. By  J.  VOLHAKD  {Annalen,  259,  377 — 380). — Carb- 
amide can  be  veiy  conveniently  prepared  in  moderately  large  quanti- 
ties in  the  following  manner : — A  solution  of  potassium  per- 
manganate (63  grams)  in  water  (I  litre)  is  gi*adually  added  to  a 
solution  of  potassium  cyanide  (39  grams)  and  potassium  hydroxide 
(10  grams)  in  water  (100  c.c),  the  temperature  being  kept  below 
17°;  but  it  is  unnecessary  to  wait  until  the  pink  colour  has  dis- 
appeared before  continuing  the  addition  of  the  permanganate.  The 
solution  is  then  placed  in  cold  water  for  seven  to  eight  hours  until  it 
becomes  colourless,  mixed  with  a  concentrated  solution  of  ammonium 
sulphate  (70  grams),  heated  to  boiling,  and  filtered ;  the  precipitate 
is  washed  with  boiling  water,  the  filtrate  and  washings  evaporated  to 
dryness,  and  the  carbamide  extracted  with  95  per  cent,  alcohol.  The 
yield  is  68  per  cent,  of  the  theoretical,  but  the  product  still  contains 
a  little  ammonium  chloride  and  traces  of  the  sulphate,  from  which  it 
can  most  easily  be  freed  by  treating  its  aqueous  solution  with  a  little 
precipitated  barium  carbonate,  evaporating  to  dryness,  and  then 
extracting-  with  absolute  alcohol.  F.  S.  K. 
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Combination  of  Mercuric  Cyanide  with  Cadmium  Salts. 
B}'  R.  Varet  (Com'pt.  rend.,  Ill,  679 — 681). — Powdered  mercuric 
cyanide,  25  parts,  is  gradually  added  to  a  boiling  concentrated  solu- 
tion of  cadmium  iodid.e,  30  parts,  and  the  liquid  is  filtered  and  allowed 
to  evaporate  over  sulphuric  acid.  The  compound  HgCy2,CdCyo,HgI.> 
+  VHoO  separates  in  transparent  lamellae,  which  alter  rapidly  when 
exposed  to  air,  and  dissolve  in  water  and  ammonia.  It  becomes 
anhydrous  at  110"^,  and  at  the  same  time  decomposes  with  liberation 
of  mercuric  iodide.  Dilute  acids  decompose  it  with  liberation  of 
mercuric  iodide  and  hydrocyanic  acid,  while  mercuric  cyanide  and 
the  cadmium  salt  of  the  particular  acid  used  remain  in  solution.  When 
heated  with  a  solution  of  cupric  sulphate,  cyanogen  is  evolved,  and  a 
})recipitate  of  the  composition  CuoCy2,Hgl3  is  formed.  These  facts 
show  that  all  the  cyanogen  is  not  combined  with  the  mercury,  and 
that  the  salt  is  not  simply  a  compound  of  cadmium  iodide  with 
mercuric  cyanide. 

Cadmium  bromide  (18  parts),  added  gradually  to  a  boiling  solution 
of  mercuric  cyanide  (25  parts),  yields  slender  needles  of  the  com- 
pound 2HgCyo,CdBr2  +  4|HoO,  which  alters  but  little  v/hen  exposed 
to  air,  dissolves  in  water  and  in  ammonia,  and  becomes  anhydrous  at 
100°.  Dilute  acids  liberate  hydrocyanic  acid,  but  no  mercuric 
bromide  sublimes  when  the  salt  is  gently  heated ;  but  when  more 
strongly  heated,  cyanogen  and  mercury  are  evolved  and  some  mer- 
curic cyanide  sublimes.  It  follows  that  the  salt  is  a  compound  of 
(ercuric  cyanide  and  cadmium  bromide. 
If  a  solution  containing  25  parts  of  mercuric  cyanide  and  30  parts 
'  cadmium  bromide  is  gently  evaporated  on  a  water-bath,  the  salt 
gCy2,CdBr2,3HoO  separates  in  small,  very  hard,  granular  crystals 
hicli  alter  but  little  when  exposed  to  air,  become  anhydrous  at  100°, 
and  are  less  soluble  in  water  and  in  ammonia  than  the  preceding- 
compound. 

If  a  concentrated  solution  of  20  parts  of  cadmium  chloride  is  added 
(hop  by  drop  to  a  saturated  solution  of  25  parts  of  mercuric  cyanide, 
heated  at  80°,  and  the  liquid  is  slowly  concentrated  after  addition  of 
sufficient  warm  water  to  dissolve  the  white  precipitate  which  forms, 
the  compound  HgCy2,CdClo   -\-   2H2O   separates   in    small,   granular 

ystals.     It  is  soluble  in  water  and  in  ammonia,  is  decomposed  by 
lilute  acids,  and  becomes  anhydrous  at  110".  C.  H.  B. 


cr 


Action  of  Alcoholic  Potassium  Cyanide  on  Halogen  Deriva- 
tives of  Amylene.  By  C.  Hell  and  M.  Wildermann  (Ber.,  23, 
3210 — 3215).  —  It  is  well  known  that  whereas  the  primary  dibrom- 
ides  of  normal  olefines  are  readily  converted  into  the  corresponding 
dinitriles,  the  derivatives  of  the  iso-compounds  only  give  very  small 
yields  on  treatment  with  alcoholic  potassium  cyanide.  Thus  iso- 
uniylene  bromide  forms,  besides  the  dinitriles,  large  quantities  of 
bromamylene  and  of  humous  substances.  The  authors  find  that  the 
reaction  takes  place  more  readily  if  isoamylene  chloride  is  employed 
in  place  of  the  bromide,  and  the  mixture  is  heated  in  a  sealed  tube  at 
180^.  The  nitrile  formed  gave  on  hydrolysis  a  crystalline  acid 
seemingly   identical    with    the    trimethylsuccinic    acid  obtained  by 
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Schad  (Inaug.  Diss.,  Berne,  1886),  and  an  oily  acid  which  could  not 
be  obtained  crystalline.  The  yield  of  both  these  acids  was  better 
than  that  given  by  the  bromide. 

It  was  also  found  that  addition  of  hydrochloric  acid  to  the  mixture 
of  isoamylene  chloride  and  alcoholic  potassium  cyanide  causes  a  great 
increase  in  the  quantity  of  humous  substance  formed,  whence  it  would 
appear  that  the  formation  of  the  latter  is  due  to  the  action  of  hydro- 
chloric acid  on  the  hydrocyanic  acid  ;  this  was  con6rmed  by  adding 
hydrochloric  acid  to  an  alcoholic  solution  of  potassium  cyanide  which 
had  previously  been  boiled  for  some  time  without  iindergoing  altera- 
tion, when,  after  a  few  minutes,  a  copious  separation  of  humus  took 
place.  Hence  all  those  substances  which  readily  lose  hydrogen 
chloride  or  bromide  bj  the  action  of  potassium  cyanide  ^ill  give 
large  quantities  of  humus,  owing  to  the  action  of  the  acid  thus  set  free 
on  the  hydrocyanic  acid,  azulmic  and  hydrazulmic  acids  being  formed. 

When  isoamylene  bromide  is  heated  with  bromine,  it  is  conve/'ted 
into  a  tribromope7itane,  the  most  probable  formula  of  which  is 
CMe2Br'CMeBr2.  This  iy  readily  acted  on  by  alcoholic  potassium 
cyanide  without  formation  of  humus  or  of  bromamylene  in  any  quan- 
tity. The  nitrile  foimed  is  almost  insoluble  in  water  and  etlier,  but 
dissolves  readily  in  alcohol.  The  hydrolysis  is  best  performed  by 
heating  it  in  a  sealed  tube  at  130 — 150''  with  concentrated  hydro- 
chloric acid,  and  extracting  the  product  with  ether.  After  removing 
the  latter  by  evaporation,  a  yellowish,  syrupy  acid  remains  wliicli 
gradually  deposits  a  small  quantity  of  needles  ;  these  after  repeated 
crystallisation  from  water,  melted  at  96 — 97°,  and  evolved  carbonic 
anhydride  at  180 — 140"^ ;  the  quantity  of  the  substance  was  too  small, 
however,  to  allow  of  its  being  obtained  in  a  pure  condition.  The 
syrupy  acid,  after  purification  by  successive  conversion  into  the  calcium, 
barium,  and  silver  salts,  was  obtained  as  a  pale-yellow  syrup  which  did 
not  crystallise,  even  when  kept  for  some  time  ;  it  has  the  composition  of 
a  trimethylsuccinic  or  dimethylglutaric  acid,  but  its  exact  constitution 
has  not  yet  been  determined.  It  only  evolves  minimal  quantities  of 
carbonic  anhydride  on  heating,  due  to  the  presence  of  traces  of  the 
above  crystalline  acid.  H.  G.  C. 

Derivatives  of  Melidoacetic  Acid.  By  R.  Krijger  (/.  pr. 
Chem.  [2],  42,  473 — 494;  compare  this  Journal,  1875,  1184).— Mel- 
idoacetic acid  is  best  obtained  as  follows : — 10  grams  of  sodium  is 
dissolved  in  alcohol,  the  solution  cooled  and  mixed  with  a  solution 
of  cyanamide  (20  grams)  in  alcohol  (40  c.c.)  ;  an  equal  volume  of 
ether  is  then  added,  and  the  resulting  precipitate  is  heated  with  a 
mixture  of  cyanamide  (10  grams)  dissolved  in  alcohol  (20  c.c.)  and 
ethyl  chloracetate  (30  grams)  for  6  to  8  hours  in  a  reflux  apparatus. 
The  whole  is  then  dissolved  in  dilute  soda,  filtered,  and  tlie  mel- 
idoacetic acid  precipitated  by  acetic  acid ;  it  is  purified  by  dissolving 
it  in  dilute  hydrochloric  acid  and  passing  hydrogen  chloride  into 
the  cooled  solution,  when  its  hydrochloride  separates  in  large  needles 
which  are  recrystallised  and  decomposed  by  adding  ammonia  to  the 
aqueous  solution.  The  potassium,  sodium,  calcium,  and  barium  salts 
were  obtained. 
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Amvielidoacetic  acid,  C3N3(OH)2-I^H-CH2-COOH,  is  obtained  bj 
heating  melidoacetic  acid  with  excess  of  barium  oxide  and  water  in  a. 
reflux  apparatus  until  no  more  ammonia  is  evolved,  and  crystallising 
the  portion  which  remains  undissolved  from  hot  hydrochloric  acid. 
It  crystallises  in  rhombic  or  monoclinic  tables,  and  dissolves  freely 
in  hot  water,  but  not  in  alcohol.  The  copper  salt,  (C5H5N404)2Cu 
+  6H0O,  crystallises  in  dark-blue,  rhombic  tables;  the  silver  salt  is  a 

t white  precipitate  of  uncertain  composition:  the  hasic  lead  salt, 
C5H4N404Pb,  crystallises  in  transparent  crystals  which  are  insoluble 
in  water :  the  barium  salt,  C2oH34N,6024Ba3  -}-  8H2O,  crystallises  in 
long,  rhombic  tables,  soluble  in  much  hot  water  ;  the  strontium  salty. 
CioHioNgOgSr  +  4H2O,  forms  rhombic  or  monoclinic  tables  ;  the- 
calcium  salt,  which  was  obtained  like  the  last  two  salts,  namely,  by 
adding  calcium  hydroxide  to  a  solution  of  the  ncid,  precipitating  the 
excess  of  calcium  with  carbonic  anhydride,  filtering,  and  crystallising, 
forms  crystals  which  are  similar  to  the  strontium  salt,  but  have  an 
uncertain  composition  ;  the  calcium  salt,  CioHioN>,OsCa  +  4H2O,  ob- 
tained by  mixing  the  calculated  quantities  of  calcium  oxide  and  am- 
melidoacetic  acid  and  crystallising,  forms  glistening,  quadratic  prisms  ; 
the  sodium,  potassium,  and  ammonium  salts  (each  with  2  mols.  HoO) 
are  of  normal  composition,  and  easily  soluble  in  water. 

Cyanuracetic  acid,  C3N3(OH)2*0-CH2-COOH,  is  obtained  when 
melidoacetic  acid  is  heated  in  a  sealed  tube  with  strong  hydrochloric 
acid  at  180°  for  several  hours  until  it  has  all  dissolved ;  when  the  tube 
is  opened  the  liquid  froths  up  from  the  escape  of  gas,  and  after  a  time 
the  new  acid  crystallises  out,  together  with  ammonium  chloride,  from 
which  it  is  separated  by  its  solubility  in  absolute  alcohol.  It  crys- 
tallises (with  1  mol.  H2O)  in  prisms  and  needles,  and  dissolves  very 
freely  in  water.  There  are  three  series  of  salts :  the  copper  salty 
CoHsNeOioCu  +  2H2O ;  the  silver  salt,  C.H^.'NsO.Ag,  +  H2O ;  the 
barium  salt,  C5H3N305Ba  +  2H2O,  and  the  potassium  salt,  C5H4N'306K 
-|-  H2O,  are  here  described  ;  the  ethyl  salt,  C5H4N"305Et,  crystallises  in 
silky  needles  which  melt  at  208°  and  solidify  at  195". 

Cyanuracetic  acid  is  synthetically  obtained  by  heating  disodium 
cyanurate  with  sodium  chloracetate  in  aqueous  solution. 

A.  G.  B. 

Two  New  Butyl  Nitrates.  By  G.  Bertoni  (Gazzetta,  20^ 
372 — 376). — Of  the  four  theoretically  possible  butyl  nitrates,  onl}- 
one,  the  isoprimary  salt,  has  hitherto  been  prepared  (Wurtz,  Gompt. 
rend.,  1854). 

The  normal  primary  nitrate,  CHoPr^'NOs,  is  prepared  by  adding 
quantities  of  10  c.c.  of  pure  normal  butyl  alcohol,  drop  by  drop,  to  a 
strongly  cooled  mixture  of  2  vols,  of  sulphuric  acid  (sp.  gr.  =  1'85) 
and  1  vol.  of  nitric  acid  (sp.  gr.  =  1'4),  and  proceeding  as  in  the 
manufacture  of  nitroglycerol.  It  is  a  colourless  liquid,  with  a  pleasant 
ethereal  odour  and  a  sweet  taste,  which  becomes  pungent  after  a  time. 
It  boils  at  136°,  and  its  sp.  gr.  at  0°  is  1*048.  It  dissolves  in  alcohol, 
ether,  acetic  acid,  carbon  bisulphide,  &c.,  but  not  in  water.  With 
acids,  it  behaves  like  other  ethereal  nitrates.  It  burns  with  an  olive- 
green  flame,  and  explodes  with  violence  when  heated  in  a  sealed  tubt^ 
to  a  higher  temperature  than  its  boiling  point. 
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Secondary  butyl  nitrate,  CHEtMe'XOa,  is  prepared  like  the  preced- 
ing compound,  the  temperature  being  carefully  kept  below  0°  during 
the  whole  of  the  reaction.  It  is  a  colourless,  mobile  liquid,  with  a 
pleasant,  penetrating  odour,  boils  at  124°,  and  has  a  sp.  gr.  of  1"0382. 
It  dissolves  in  most  organic  solvents,  but  not  in  w^ater.  It  is  more 
readily  decomposed  bhan  its  isomerides  by  sulphuric  or  hydrosulphuric 
acid.     Its  vapour  explodes  when  superheated.  S.  B.  A.  A. 

Action  of  Hydrogen  Chloride  and  Bromide  on  Ethyl  AUyl 
Ether.  By  S.  N.  Kijxer  (J.  Buss.  Chem.  Soc,  22,  27—32).— 
The  author  has  made  attempts  to  convert  ethyl  allyl  ether  into  ethyl 
propyl  ether  by  acting  on  it  with  hydrogen  bromide,  but  the  result 
w^as  quite  different  when  ethyl  allyl  ether,  saturated  with  hydrogen 
bromide  at  —15°,  was  heated  in  a  sealed  tube  at  80 — 10°  for  10  hours  ; 
it  was  found  to  be  decomposed  with  formation  of  allyl  bromide  and 
ethyl  bromide,  this  reaction  taking  place  to  some  extent  even  at 
— 15°.  Hydrogen  chloride  and  allyl  ethyl  ether  in  like  manner 
yield  allyl  and  ethyl  chlorides,  but  the  reaction  requires  more  time 
and  a  higher  temperature.  This  result  accords  with  the  fact  that  the 
reaction  takes  place  with  development  of  heat.  This  is  evident  from 
the  thermochemical  data,  and  the  reaction  wdll  be  more  energetic  with 
the  gaseous  acids  than  with  the  aqueous  solution,  as  more  heat  is 
developed  by  the  action  in  the  first  case  than  in  the  second. 

B.  B. 

Tetramethylene  Glycol.  By  P.  J.  Dekkers  (Rec.  Trav.  Chim., 
9,92—102;  see  also  Abstr.,  1889,  950).— Tetramethylene  glycol  is 
the  only  dihydroxy-derivative  of  normal  butane  which  has  not  been 
prepared  up  to  the  present  time.  The  author  endeavoured  to  obtain  its 
dibenzoate  by  the  action  of  sodium  on  chlorethyl  benzoatcCoHi'Cl'OBz, 
but  only  obtained  a  mixture  of  sodium  chloride,  sodium  benzoate, 
and  ethylene  benzoate.  The  action  of  sodium  and  silver  nitrite  on 
a  solution  of  tetramethylenediamine  sulphate  or  oxalate  also  gave 
negative  results,  although  with  the  former  salt  a  liquid  was  obtained 
which  was  possibly  tetramethylene  oxide. 

The  following  method  was  then  adopted  with  more  satisfactory 
results.  Tetramethylenediamine,  w^hen  mixed  with  methyl  carbonate 
in  the  cold,  gradually  deposits  white  crystals  of  methyl  tetramethylene' 
dia7mdoformate,CJls(^H.-COOM.e)2,  which,  after  recrystallisation  from 
Avater,  melt  at  128°.  When  the  latter  is  treated  with  five  times  its 
weight  of  cold  absolute  nitric  acid,  it  yields  methyl  fetramethylenedi- 
r.^7?*am^c?q/'orma^e,C4H8[N(]S'02)•COOMe]2,  which  separates  from  alcohol 
in  crystals  melting  at  61 — 62°.  To  convert  this  into  the  nitramine,  it 
is  warmed  with  ammonia,  the  solution  precipitaterl  with  acetic  acid, 
the  precipitate  washed  with  cold  water,  and  recrystallised  from  the 
hot  liquid.  The  tetraviethyleyiedinitramine,  C4Hs(NH"NOo)2,  thus 
obtained  forms  hard  crystals  melting  at  163°,  which  are  fairly  soluble 
in  hot  water.  When  it  is  warmed  on  the  water-bath  v/ith  very 
dilute  sulphuric  acid,  a  volatile  liquid  distils  over,  and  a  gas  is  formed 
which  is  partially  absorbed  by  hydrobromic  acid  with  formation  of 
tetramethylene  bromide,  and  by  bromine  with  formation  of  butine 
tetrabromide.     The  unabsorbed  P:as  consists  of  nitrous  oxide.     When 
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the  residual  liquid  in  the  flask  is  distilled  under  reduced  pressure  it 
yields  tetr  am  ethylene  glycol,  C4Hg(OH)2,  as  a  thick,  colourless  liquid 
which  boils  at  203—205°  under  752  mm.,  and  at  152—153°  under 
120  mm.  pressure,  and  yields  succinic  acid  on  oxidation.  When 
shaken  with  benzoic  chloride  and  soda  solution,  it  yields  the  dibe^izoate, 
C4H8(OBz)o,  melting  at  81—82°. 

As  mentioned  above,  a  volatile  liquid  distils  over  when  tetra- 
methylenenitramine  is  warmed  with  dilute  sulphuric  acid.  This 
separates  into  two  layers,  the  upper  one  consisting  of  a  liquid  boiling 
at  67°,  and  the  lower  of  an  aqueous  solution  of  a  liquid  boiling  at 
83 — 88°.  These  have  not  been  closely  examined,  but  the  former 
probably  is  tetramethylene  oxide.  H.   G.  C. 

Starch.  By  K.  Zulkowski  (Ber.,  23,  3295— 3297).— Starch  dis- 
solves in  hot  glycerol,  and  is  converted  into  the  soluble  modification  ; 
by  further  heating  and  treatment  with  alcohol,  erythrodextrin  and 
achroodextrin  are  obtained  free  from  sugar;  from  the  alcoholic 
filtrate,  two  soluble  carbohydrates  may  be  separated  by  treatment 
with  barium  hydroxide,  absolute  alcohol,  and  anhydrous  ether;  the 
second  of  these  remains  dissolved  in  the  ether-alcohol,  and  may  be 
precipitated  by  means  of  barium  hydroxide. 

From  the  extreme  difficulty  experienced  in  removing  the  glycerol,, 

le  author  suggests  that  it  may  take  part  in  the  reaction. 

J.  B.  T. 

a-  and  /3-Aniyrin.  By  A.  Vesterberg  (Ber.,  23,  3186—3190; 
see  also  Abstr.,  1887,  733).  The  elemi  resin  employed  in  these 
researches,  after  trituration  with  alcohol,  showed,  under  the  micro- 
scope, numerous  crystals  of  amyrin,  together  with  a  few  isodiametric 
crystals  of  elemic  acid.  The  total  amount  of  a-  and  yS-amyrin  is 
20  —  25  per  cent.,  a  large  portion  of  the  residue  being  of  an  alcoholic 
nature,  as  it  is  acted  on  by  acetic  anhydride.  The  empirical  formula 
of  both  a-  and  /3-amyrin  was  found,  from  analysis  and  determination 
of  the  hydrolysis  equivalent  of  their  acetates,  to  be  CafjHjoO.  The 
compounds  are  extremely  similar,  and  form  slender,  elastic,  silky 
needles  which  are  readily  soluble  in  benzene,  ether,  acetic  acid,  and 
hot  alcohok  sparingly  in  cold  alcohol  and  light  petroleum.  The  ratio 
of  their  solubility  in  alcohol  at  19^ — 19*5°  is  3  :  5*12.  a-Amyrin 
melts  at  181 — 181*5,  and  rotates  the  plane  of  polarisation  to  the  right, 
[a]D=  -f  91*59°,  whilst  yt?-amyrin  melts  at  193  —  194°,  and  rotates, 
the  plane  of  polarised  light  more  strongly  to  the  right,  [a]D  = 
99-81°. 

Both  compounds,  unlike  cholesterin  and  lactucerol,  crystallise  from 
aqueous  alcohol  without  water  of  crystallisation.  They  are  probably 
secondary  alcohols,  as  they  give  acetyl  and  benzoyl  derivatives,  and 
on  oxidation  yield  a-  and  y^-aniyron,  which  are  probably  ketones. 
Phosphorus  pentachloride  converts  them  into  dextrorotatory  hydro- 
carbons, C30H48,  which  may  be  termed  amyrilenes.  Phosphorus  pent- 
oxide,  on  the  other  hand,  yields  with  a-amyrin  a  laevorotatory 
amyrilene. 

a-  and  ft-Amyrin  acetates,  C30H49OAC,  are  formed  in  the  separation 
of  the  amyrins  (loc.  cit.),  but  are   only  obtained  pure  by  repeated 
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•crystallisation  from  light  petroleum  or  benzene.  Both  are  sparingly 
soluble  in  alcohol  and  ether,  readily  in  light  petroleum,  and  more 
•easily  in  benzene  and  chloroform.  The  a-compound  crystallises  in 
large  plates,  melts  at  221°,  and  has  a  sp.  rot.  power  [ajo  =  -{-77°. 
The  /3-compound  forms  long,  prismatic  crystals  melting  at  236°,  and 
having  a  sp.  rot.  power  [a]]-  =  78*6°.  Both  are  oxidised  by  chromic 
acid  to  oxyamyrin  acetates,  C36H47O2AC. 

The  a-  and  [i-amyrin  henzoates  are  obtained  by  heating  a-  and 
/S-amyrin  with  benzoic  chloride  at  130°.  The  a-compound  is  crystal- 
lised from  alcoholic  ether,  and  is  sparingly  soluble  in  alcohol,  more 
readily  in  ether,  and  very  easily  in  light  petroleum  and  benzene.  The 
/3-compound,  after  recrystallisation  from  light  petroleum,  is  almost 
insoluble  in  cold  alcohol,  sparingly  soluble  in  ether  and  cold  light 
petroleum,  readily  in  the  hot  liquid  and  in  benzene.  .■{ 

When  a-   and   /3-amyrin   acetates  are   dissolved  in   chloroform  or  ■ 
carbon  bisulphide,  and  bromine  added,  either  alone  or  diluted  with 
■acetic  acid,  the  solutions  are  coloured  brownish-yellow,  and  hydrogen  ^ 
bromide    is    evolved.      The    crystalline    masses    which    remain    after  a  I 
■spontaneous  evaporation  are  recrystallised  from  benzene  (a)  or  light    * 
petroleum   (/3),  and    the  finely-powdered  bromacetates  treated  with 
alcoholic  potash. 

Brom-oc-arnyrin,  CaoHisBr'OH,  melts  at  177 — 178°,  is  sparingly 
soluble  in  cold  acetic  acid  and  alcohol,  readily  in  benzene,  and  almost 
insoluble  in  light  petroleum  ;  it  is  dextrorotatory,  and  has  a  sp.  rot. 
power  [a]D  =  H-72'8°.  Its  acetate,  C3oH43BrOAc,  crystallises  from 
benzene  in  six-sided  plates  or  flat  prisms,  containing  benzene  of  crystal- 
lisation, which  is  evolved  when  the  crystals  are  allowed  to  remain  in 
the  air.  It  has  not,  however,  been  obtained  quite  pure,  but  appears  to 
melt  at  about  268° ;  the  bromine  is  not  removed  by  alcoholic  potash, 
ammonia,  or  aniline. 

Broni-f3-aviyrin  could  not  be  obtained  crystalline,  the  warm  solu- 
tions in  alcohol,  benzene,  and  light  petroleum  solidifying  to  jellies. 
It  is  very  soluble  in  hot  acetic  acid  and  benzene,  less  readily  in 
alcohol  and  light  petroleum.  After  drying  at  98°,  it  melts  at 
182 — 186°.  The  acetate  forms  prismatic  crystals,  readily  soluble  in 
chloroform  and  benzene,  sparingly  in  light  petroleum,  which,  after 
recrystallisation  from  the  latter,  melt  at  238°.  As  it  is  fairly  soluble 
in  hot  light  petroleum,  it  may  be  thus  easily  separated  from  the 
brom- a- acetate,  and  can,  therefore,  be  prepared  directly  from  the 
mixture  of  amyrins.  H.  G.  C. 

Isopropylamines.  By  H.  Malbot  and  A.  Malbot  (Compt.  rend., 
Ill,  650 — 652). — The  action  of  isopropyl  iodide  on  an  equivalent 
quantity  of  highly  concentrated  aqueous  ammonia,  at  the  ordinary 
temperature,  is  very  slow,  but  is  complete,  the  product  consisting 
entirely  of  isopropylamine  hydriodide.  At  100°,  the  action  is  still 
slow,  and  requires  about  four  days  before  it  is  complete.  The  chief 
product  is  isopropylamine  hydriodide,  but  a  small  quantity  of  the 
diamine  is  also  formed.  Ammonium  iodide  is  formed  in  quantity 
larger  than  that  corresponding  with  the  quantity  of  diamine,  a  result 
due   to   the    liberation   of    some   propylene.     At    120 — 130°,   and   at 
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-[4Q — 155°,  the  chief  product  is  still  the  monamine,  mixed  with  a 
small  quantity  of  diamine,  the  proportion  of  the  latter  being  practic- 
ally the  same  in  both  cases.  The  quantity  of  propylene  liberated  is, 
however,  considerably  greater  at  the  higher  temperature.  The 
quantity  of  diisopropylamine  hydriodide  does  not  exceed  a  certain 
value,  iDecause  it  reacts  with  the  monamine,  with  elimination  of 
propylene. 

Isopropyl  chloride  reacts  with  aqueous  ammonia  at  140°,  and  the 
monamine  is  mixed  with  some  diamine,  but  the  change  is  far  from 
complete,  because  the  amines  are  present  partly  in  the  free  state.  In 
this  respect  isopropyl  chloride  differs  from  isopropyl  iodide,  and  more 
nearly  resembles  orthopropyl,  isobutyl,  and  isoamyl  chlorides,  which 
yield  the  free  amines.  There  is,  however,  this  difference,  that  whilst 
it  is  easy  to  obtain  tripropyl-,  triisobutyl-,  and  triiso-amylamines,  diiso- 
propylamine is  the  final  term  in  the  action  of  ammonia  on  the  haloid 
salts  of  isopropyl.  C.  H.   B. 

Piopylnitramine  and  Isopropyl  aitramine  and  their  Deriva- 
tives. By  J.  C.  A.  Simon  Thomas  {Rec.  Trav.  Ghim.,  9,  69—91).— 
Propylnitramine  and  isopropylnitramine  are  readily  obtained  in  a 
similar  manner  to  methylnitramine  (Franchimont  and  Klobbie,  Abstr,, 
1888,  492).  The  propylamine  and  isopropylamine  required  for  their 
preparation  were  obtained  by  Hoogewerlf  and  van  Dorp's  method 
(Abstr.,  1887,  245;  1888,  1194),  and  converted  into  the  corresponding 
amidoformates  by  the  action  of  methyl  chloroformate  in  25  per  cent, 
aqueous  solution,  extraction  with  ether,  and  fractionation.  Methyl 
propylamidoformate,  NHPi-^'COOMe,  is  a  colourless  liquid,  which  has 
a  faint  penetrating  odour,  and  boils  at  180°  under  755  mm.  pressure. 
Its  sp.  gr.  is  0992  at  15°.     Methyl  isopropylanddoformatey 

^  NHPr^-COOMe, 

^^B  likewise  a  colourless  liquid,  having  a  faint  penetrating  odour, 
which  boils  at  165"5°  under  760  mm.  pressure,  and  has  a  sp.  gr.  of 
0'981  at  15°.  Both  compounds  are  readily  converted  into  the  nitro- 
derivatives  by  gradually  adding  them  to  cooled  absolute  nitric  acid, 
with  continuous  shaking.  In  the  case  of  the  isopropyl  compound, 
cooling  with  ice  and  very  gradual  addition  of  the  amidoformate,  is 
necessary,  as  otherwise  oxidation  readily  takes  place.  The  acid  solu- 
tion is  then,  in  both  cases,  poured  on  to  soda  crystals  covered  with  a 
little  water,  the  yellowish  liquid  which  separates  taken  up  with 
ether,  the  ether  distilled  off,  and  the  residual  liquid  dried  over  sulph- 
uric acid.  Methyl  propylnitramidofonnate,  NOo*NPr"*COOMe,  is  thus 
obtained  as  an  almost  colourless  liquid,  which  has  a  sweetish  odour, 
and  does  not  solidify  at  —20°.  It  has  a  sp.  gr.  of  1'187  at  15°,  and 
evolves  gas  when  heated  at  139°.  Methyl  isopropyhiitramidoformate, 
I!^0,-N"Pr^-COOMe,  has  a  sp.  gr.  of  1-1585  at  15°,  and  commences  to 
decompose  at  120°. 

To  convert  these  compounds  into  the  nitramines,  dry  ammonia  gas 
is  passed  into  their  ethereal  solutions.  The  ammonium  salt  of  propyl- 
nitramine is  precipitated  as  a  crystalline  mass,  which  is  collected, 
washed  with  ether,  decomposed  by  sulphuric  acid,  and  the  propyl- 
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nitramine  extracted  with  ether.  After  evaporating  ofF  the  ether  and 
drying  the  residue  over  sulphuric  acid,  propylniir amine,  NHPi-^'XOs, 
is  obtained  as  a  colourless,  inodorous  liquid,  vrhich  cannot  be  distilled 
without  decomposition  at  the  ordinary  pressure,  but  boils  at  128 — 129° 
under  40  mm.  pressure.  It  has  a  sp.  gr.  of  1*102  at  15°,  decomposes 
at  142°,  and  solidifies  between  —21°  and  —23°,  and  is  not  coloured 
on  exposure  to  light.  Its  aqueous  solution  has  an  alkaline  reaction, 
and  gives  a  precipitate  with  many  salts  of  the  heavy  metals.  The 
potassium  salt,  NPr^K*]N'02,  obtained  by  acting  on  the  nitramine  with 
the  theoretical  quantity  of  alcoholic  potash,  forms  small,  nacreous, 
hygroscopic  plates,  and  the  silver  salt,  NPi^Ag-XO^,  crystallises  in 
small,  slender  needles,  which  blacken  in  the  light. 

IsopropylnitramiJie,  NHPr^'NOo,  is  obtained  in  the  same  manner  as 
the  normal  compound,  but  must  be  further  purified  by  dissolving  it 
in  potassium  carbonate  solution,  extracting  the  latter  with  ether,  and 
acidifying  the  residual  solution  with  sulphuric  acid.  It  is  a  colourless 
compound  which  melts  at  —4°,  distils  at  90 — 91°  under  10  mm. 
pressure,  commences  to  decompose  at  150°,  and  has  a  sp.  gr.  of  1'098 
at  15°.  It  is  scarcely  soluble  in  water,  but  mixes  with  alcohol  and 
ether  in  every  proportion.  The  potassmm  salt,  NPr^K*N02,  forms 
long,  slender,  very  hygroscopic  needles,  and  the  silver  salt, 
NPr^Ag*N02,  crystallises  in  thin  plates. 

When  the  potassium  salts  of  these  nitramines  are  treated  with 
an  alkyl  bromide,  or  the  silver  salts  with  an  alkyl  iodide  in  alcoholic 
solution,  dialkylnitramines  are  obtained.  The  following  have  been 
prepared  in  this  manner  : — Dipropylnitramine,  NPr^z'NOg,  a  colourless 
liquid  boiling  at  76 — 79°  under  10  mm.  pressure;  di-isopropyU 
nitramine,  NPr^2*^0o,  boiling  at  55 — 57°  under  10  mm.  pressure; 
propylisopropylnitr amine,  NPr^Pr^'NOj,  boiling  at  65 — 68°  under  the 
same  pressure ;  and  he?izylpropylnitramine,  N02*NPi'*'CH2Ph,  melting 
at  8—10°,  and  boiling  at  200—205°  under  40  mm.  pressure.  Tlie 
first  three  compounds  do  not  solidify  in  a  mixture  of  solid  carbonic 
anhydride  and  ether.  The  silver  and  potassium  salts  of  propylnitr- 
amine,  unlike  the  corresponding  methyl  derivatives,  do  not  yield  a 
picryl  compound  on  treatment  with  picric  chloride,  the  latter  being 
simply  converted  into  silver  or  potassium  picrate.  Ethyl  and  iso- 
propylnitramine  behave  in  a  similar  manner. 

When  the  silver  salts  of  the  nitramines  are  warmed  with  acetic  or 
benzoic  chloride,  a  simple  reaction  does  not  take  place.  Some  silver 
chloride  is  precipitated,  and  nitrous  oxide  is  evolved.  It  appears 
probable  that  the  acetyl  or  benzoyl  compound  is  first  formed,  and 
then  splits  up  into  propyl  acetate  or  benzoate  and  nitrous  oxide  : — 

CH3-CO-NPr«-N02  =  CHa'COOPr^  +  NoO. 

The  author  has  succeeded  in  isolating  propyl  benzoate  from  ihe  pro- 
duct of  the  reaction  with  benzoic  chloride. 

The  molecular  weights  of  picrylmethylnitramine  (Abstr.,  1886, 
455)  and  of  isopropylnitramine  have  been  detennined  by  Raoult's 
method,  the  results  agreeing  with  the  formulae  above  ascribed  to 
them.  H.  G.  C. 
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Amylamines.  By  A.  Berg  (Compt.  rend..  Ill,  606 — 608). — Amyl 
cliloride  and  saturated  aqueous  ammonia  are  mixed  in  equivalent  pro- 
portions, and  sufficient  alcohol  of  92°  is  added  to  completely  dissolve 
the  mixture.  The  liquid  is  heated  at  110 — 120°  for  eight  or  nine 
hours,  poured  off  from  the  crystals  of  ammonium  cliloride  (mixed 
with  a  small  quantity  of  diamylamine  hydrochloride),  acidified  with 
hydrochloric  acid,  and  distilled,  to  remove  alcohol  and  unaltered  amyl 
chloride.  The  residual  liquid,  when  allowed  to  cool,  deposits  nacreous 
plates  of  diamylamine  hydi'ochloride,  which  can  be  almost  completely 
separated  by  successive  concentrations.  If  recrystallised  from  boiling 
water  after  treatment  with  animal  charcoal,  it  is  obtained  in  per- 
fectly pure,  large  plates,  with  a  micaceous  lustre. 

The  mother  liquor  from  the  diamylamine  hydrochloride  is  evapo- 
rated to  dryness  and  made  alkaline  with  potash  or  soda;  the  liberated 
base  consists  of  almost  pure  amylamine  mixed  with  a  very  small 
quantity  of  the  di-  and  tri-amine,  the  proportions  in  which  the  three 
bases  are  obtained  from  the  original  product  being  monamine  6  parts, 
diamine  9  parts,  trinmine  -J  to  1  part.  The  same  result  is  obtained 
with  only  half  the  quantity  of  alcohol.  Alcoholic  ammonia  yields 
similar  results,  but  the  diamine  is  formed  in  still  larger  proportions. 

Pure  amylamine  is  obtained  by  the  method  of  Duvillier  and 
Buisine.  A  dilute  aqueous  solution  is  mixed  with  a  suitable  quantity 
of  ethyl  oxalate,  a  rise  of  temperature  being  avoided;  diamyloxamide 
is  precipitated,  and  is  almost  completely  insoluble  in  water.  The 
mother  liquor,  when  concentrated,  yields  amylamine  amyloxamate, 
C,H„-NH-C0-C00H,NH2-C,Ha,  very  soluble  in  hot  water,  but  much 
less  soluble  in  cold  water,  and  easily  decomposed  by  aqueous  potash, 
which  has  very  little  action  on  diamyloxamide.  With  calcium 
chloride,  amylamine  amyloxamate  yields  a  precipitate  of  calcium 
amyloxamate,  which  crystallises  readily  from  hot  water  in  small, 
brilliant,  hydrated  lamelloB.  C.  H.  B. 

Diethylenediamine.  By  A.  W.  y.  Hofmann  (Ber.,  23,  3297 — 
3303). — Diethylenediamine  purified  by  treatment  with  sodium  melts 
at  104°,  boils  at  145 — 146^,  and  solidifies  on  cooling,  forming  a  hard, 
white,  crystalline  mass,  which  is  extremely  soluble  in  water,  and 
is  deposited  from  absolute  alcohol  in  large,  transparent  crystals. 
The  benzoyl  derivative  is  deposited  from  alcohol  in  rhombic  crystals 
which  melt  at  191°.  A  technical  product  termed  "spermin,"  "  piper- 
azidin,"  or ''piperazin  "  is  found  to  be  identical  with  diethylenedi- 
it  mine  (compare  Sieber,  Abstr.,  1890,  476).  J.  B.  T. 

Action  of  Zinc  and  Ethyl  Chloracetate  on  Ketones  and 
Aldehydes.  By  S.  Refoumatsky  (J.  Russ.  Chem.  Soc,  22,  44—64).— 
Acetone,  when  treated  with  ethyl  chloracetate  and  zinc,  gives  a  pro- 
duct which,  on  decomposition  with  water  yields  the  /3-dimethylethyl- 
enelactic  acid  (hydroxyvaleric  acid),  OH-C^Meg'CHg'COOH,  of  M.  and 
A.  SaytzefF.  Methyl  propyl  ketone,  under  similar  conditions,  yields 
ft-mft'hylpropylethylenelach'c  acid,  OH-CMePrCHo-COOH.  This,  on 
distillation  with  dilute  sulphuric  acid,  yields  methylpropylacrylic  acid, 
CMePr.CH-COOH.      Diethyl  ketone,  when  similarly  treated,  yields 
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Shinokoff's  /3-diethylethylenelactic  aeid,  OH-CEt,-CH,-COOH.  Bjdis- 
tillation  with  dilute  sulphuric  acid,  this  acid  loses  the  elements  of  water 
and  ft-diethylacrylic  acid,  CEtoiCH'COOH,  is  obtained.  The  above 
reaction  when  applied  to  butyrone  ogives  rise  to  Shinokoff's  ^-dipropyl- 
ethylenelactic  acid,  OH-CPro'CHo'COOH,  which,  on  losing  the  elements 
of  water,  is  converted  into  Albitzky's  dipropylacrylic  acid.  This  acid 
yields  a  dibromide  melting  at  lO-J — 104°.  whereas  the  dibromide  pre- 
pared by  the  author  from  Albitzky's  original  acid  melts  at  80 — 82°. 
This  difference  is  probibly  due  to  geometrical  isomerism,  as  the 
compounds  contain  an  asymmetrical  carbon  atom.  The  above  re- 
action may  be  represented  bv  the  general  scheme,  RRiCO  + 
CH,Cl-C()6Et  -h  Zn  =  CRR,(\)ZnCl)-CHo-COOEt,  and  this  with 
SHab  gives  RRi:C(0H)-CH2-C00H.  Analogous  results  obtained  with 
aldehydes  will  be  communicated  in  a  future  paper.  B.  B. 

Action  of  Phosphorus  Trichloride  on  Organic  Acids  and 
Water.  By  C.  H.  Bothamley  and  G.  R.  Thompson  (Chein.  Xewa, 
62,  191).— Thorpe  showed  (Trans.,  .1880,  186)  that  the  equation 
3GH3-COOH  -f  2PCI3  =  .SCHa-COCl  -f  V^O,  +  8HC1  represented 
the  action  of  phosphorus  trichloride  on  acetic  acid.  The  authors 
agree  .that  this  does  represent  the  fundamental  change  (which  is 
similar  for  other  monobasic  organic  acids),  and  therefore  true  within 
certain  narrow  limits,  but  with  excess  of  either  reagent  various 
secondary  reactions  take  place,  which  increase  with  other  acids  of  the 
series,  as  the  molecular  weights  become  greater  and  the  volatility  of 
the  products  less.  With  benzoic  acid  and  phosphorus  trichloride, 
secondary  changes  take  place  to  a  very  considerable  extent.  In  fact, 
this  reaction  cannot  be  regarded,  as  it  hitherto  has  been,  as  a  good 
method  for  preparing  acid  chlorides.  Even  the  action  of  phosphorus 
as  trichloride  on  water,  which  is  as  follows,  PCI3  -}-  3H,0  =  HgPO, 
■)-  3HC1,  as  long  as  the  water  is  in  considerable  excess,  is  disturbed 
by  various  secondary  reactions  as  soon  as  the  phosphorus  chloride  is 
in  excess,  giving  rise  to  the  formation  of  yellow  phosphorus  oxide  and 
other  oxides,  including  the  soluble  form  of  the  oxide  P4O,  which  be- 
comes insoluble  at  70"  ;  the  yellow  oxide  was  also  produced  in  the  other 
cases  given  above.  Various  conditions  affect  these  changes,  especially 
temperature.  D.  A.  L. 

Paracrylic  and  Hydracrylic  Acids.  By  E.  Kltmenko  (J.  Russ. 
Chein.  ^'oc.,  22,  lOU — 102). — The  author's  method  of  preparing  par- 
acrylic  acid  by  the  action  of  silver  oxide  on  /i-iodopropionic  acid  yields 
larger  quantities  of  the  pure  acid  with  difficulty  only.  The  author's- 
improved  method  consists  in  evaporating  hydracrylic  acid  with  hydro- 
chloric acid  on  the  water-bath.  On  treating  paracrj'lic  acid  with  an 
excess  of  bromine,  it  yields  broraopropionic  acid.  When  paracrylic 
a  3id  is  heated  with  water  at  100^ for  six  hours, it  is  converted  into  an  acid 
CsHfiOa,  having  the  composition  of  hydracrylic  acid.  By  the  action  of 
phosphorus  pentachloride  on  hydracrylic  acid,  a  chloride  is  produced, 
which  with  alcohol  yields  ethyl  /?-chloropropionate.  B.  B. 

/8-Chlorocrotonic  Acids.  By  W.  Autknrieth  (Annalen,  259, 
358 — 362"). — The  sodium  salt  of  y3-chlorocrotonic  acid,  unlike  the  free 
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acid,  does  not  undergo  intramolecular  change  when  it  is  heated  at 
170 — 180°  for  12  hours,  but  is  almost  completely  decomposed  into 
allylene,  sodium  chloride,  and  carbonic  anhydride  ;  the  sodium  salt  of 
/rJ-chlorisocrotonic  acid  is  completely  decomposed  under  the  same  con- 
ditions yielding  the  same  products  as  the  isomeride.  F.  S.  K. 

Preparation  and  Properties  of  Ethyl  Sodacetoacetate  and 
Ethyl  Sodethylacetoacetate.  By  H.  Elton  (Ber., 23,  3123—312^). 
— It  has  been  previously  shown  (Bee.  Trav.  Chim  ,  3,  231)  that  an- 
hydrous ethyl  sodacetoacetate  and  anhydrous  ethyl  sodethylacetoacet-' 
ate  are  readily  soluble  in  ether,  but  tliat  both  compounds  form 
a  hydrate  which  is  insoluble  in  ether.  In  preparing  the  anhydrous 
compounds  by  the  author's  method  (loc.  cit.),  ihey  are  obtained 
in  ethereal  solution;  this  solution  can  be  most  suitably  employed  for 
carrying  out  reactions  in  which  the  presence  of  water  or  alcohol  is  to 
be  avoided,  a.nd  the  anhydrous  compounds  can  be  readily  obtained  in  a 
solid  state  by  evaporating  the  ether  at  a  low  temperature.  Otto  and 
Rossing's  statement  (Abstr.,1890, 1137)  that  anhydrous  ethyl  sodaceto- 
acetate can  be  obtained  by  keeping  the  hydrate  over  sulphuric  acid 
is  contrary  to  the  author's  experience,  and  Michael's  assumption 
(Abstr.,  1888,  1054)  that  pure  anhydrous  ethyl  sodacetoacetate  exists 
in  two  forms,  one  of  which  is  soluble,  the  other  insoluble  in  ether,  is 
quite  unwarranted.  F.   S.  K. 

7-Cyanacetoacetates  and  their  Chlorimido-derivatives.  By 
A.  Hallek  and  A.  Held  (Compt.  rend.,  Ill,  G47 — G5u). — Ethyl  7-cyan- 
acetoacetate,  boiling  at  135 — 138°  under  a  pressure  of  40 — 45  mm., 
is  mixed  with  its  own  volume  of  absolute  alcohol,  and  the  mixture  is 
added  to  about  double  the  quantity  of  absolute  alcohol  saturated  with 
hydrogen  chloride  and  cooled  to  0°.  Heat  is  developed,  ammonium 
chloride  separates,  and  the  liquid  contains  a  chlorine  derivative 
and  ethyl  acetodicarboxylate.  If  ammonium  chloride  does  not 
separate,  the  liquid  is  evaporated  in  a  vacuum,  mixed  with  fine  sand, 
and  extracted  with  ether.  The  ethereal  solution  yields  slender,  white 
needles  of  the  hydrochloride  of  the  irriido-eth;r  of  ethyl  acetodicarb- 
oxylate COOEt-CH2-CO-CH2-C(OEt):NH,HCl,  which  is  decomposed  by 
water  with  formation  of  ethyl  acetodicarboxylate,  C0*(CH2'C00Et)o. 

If  ethyl  7-cyanacetoacetate  is  dissolved  in  two  or  three  times  its 
weight  of  methyl  alcohol,  and  hydrogen  chloride  is  passed  into  the 
cooled  liquid,  crystals  are  obtained  which  melt  with  decomposition 
at  122°,  and  consist  of  the  methyl-imido-ether  of  ethyl  acetodicarb- 
oxylate plus  one  molecule  of  hydrogen  chloride.  When  treated  with 
silver  nitrate,  half  tlie  chlorine  is  precipitated,  but  the  remainder  can 
only  be  removed  by  boiling  with  potash.  When  boiled  with  dilate 
and  slightly  aciditied  alcohol,  the  compound  yields  ammonium 
chloride  and  an  oily  chlorinated  product. 

Methyl  <^-cyanacetoacetate,  obtained  in  the  same  way  as  the  ethyl 
compound,  is  a  somewhat  thick,  colourless  liquid,  which  rapidly 
becomes  yellow.  It  boils  at  217 — 218°  under  normal  pressure,  and 
at  127 — 128°  under  a  pressure  of  20 — 30  mm.;  it  does  not  solidify 
even  at  a  very  low  temperature.  When  treated  with  hydrogen  chloride 
in  presence  of  methyl  alcohol,  it  yields  confused  w^hite  prisms  which 
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melt  with  deccmposition  at  144°,  and  consist  of  the  hydrochloride  of 
the  imido-ether  of  methyl  acetodicarboxylate  plus  one  molecule  of 
hydrogen  chloride.  It  dissolves  in  water  and  in  alcohol,  and  with 
potash,  acidified  alcohol,  and  silver  nitrate  it  behaves  like  the  corre- 
sponding ethyl  compound. 

It  is  necessary  to  assume  that  under  the  conditions  of  experiment 
the  alkyl  cyanacetoacetate  undergoes  molecular  change,  and  behaves 
as  an  unsaturated  compound,  the  chloro-derivatives  having  the  con- 
stitution C00Me-CH2-CH(0H)-CHCl-C(0Me):NH,HCl  or 

C00Me-CHCl-CH(0H)-CH2-C(0Me):NH,HCI. 

C.  H.  B. 

Mesitene  Lactone  and  Isodehydracetic  Acid.  By  R.  Anschutz, 
P.  Bendix,  and  W.  Kerp  (Annalen,  259,  148— 186).— The  authoi's 
have  repeated  a  number  of  experiments  made  by  Hantzsch  (Annalen, 
222,  1)  in  his  investigation  of  the  condensation  products  of  ethyl 
acetoacetate  ;  they  have  proved  that  the  formulae  assigned  byHantzsch 
to  mesitene  lactone  and  isodehydracetic  acid  are  correct,  and  that  the 
original  condensation  product  (m.  p.  61 — 62°)  is  a  mixture  of  two 
substances  and  not  a  compound  of  the  composition  CiyH^jOg,  as  was 
supposed  by  Hantzsch  ;  they  also  obtained  results  at  variance  with 
those  of  Hantzsch  in  studying  the  action  of  ammonia  and  alkalis  on 
ethyl  isodehydracetate,  as  will  be  described  below. 

When  the  crude  condensation  product  of  ethyl  acetoacetate  is  re- 
peatedly extracted  with  cold  chloroform  or  benzene  and  thf^  extract 
mixed  with  light  petroleum,  isodehydracetic  acid  (m.  p.  155°)  is  pre- 
cipitated in  a  pure  condition,  and  its  ethyl  salt  and  mesitene  lactone 
remain  in  solution.  The  acid  can  be  more  easily  isolated  by  dis- 
solving the  condensation  product  in  a  mixture  of  ether  and  chloioform 
and  shaking  the  solution,  with  concentrated  potassium  carbonate  ;  on 
acidifying  the  alkaline  solution,  the  acid  is  precipitated  in  a  pure 
condition,  and  the  ethereal  chloroform  solution,  on  evaporation,  yields 
the  ethyl  salt  and  mesitene  lactone,  the  last-named  compound  being 
invariably  produced  when  ethyl  acetoacetate  is  treated  with  concen- 
trated sulphuric  acid. 

Ethyl  isodehydracetate  and  mesitene  lactone  can  be  separated  fi"om 
one  another  by  fractional  distillation  under  a  pressure  of  about 
12  to  14  mm. ;  the  mesitene  lactone  passes  over  at  128 — 130°,  the 
ethyl  salt  at  166°. 

Methyl  isodehydracetate,  C9H,o04,  prepared  by  treating  the  potassium 
salt  with  methyl  iodide,  crystallises  from  ether  in  long,  colourless 
needles,  melts  at  67 — 67*5°,  and  boils  at  167°  under  a  pressure  of 
14  mm. ;  it  can  also  be  obtained,  together  with  isodehydracetic  acid 
and  small  quantities  of  mesitene  lactone,  by  treating  methyl  aceto- 
acetate with  concentrated  sulphuric  acid. 

When  a  mixture  of  pure  ethyl  isodehydracetate  and  the  free  acid 
is  crystallised  from  dilute  alcohol,  a  substance  is  obtained  which  is 
identical  in  appearance  with,  and  has  the  same  melting  pomt  (59 — 60^) 
as,  the  original  condensation  product. 

Attempts  to  prepare  the  homomesaconicacid  described  bv  Hantzsch 
were  unsuccessful ;  when  elhyl  isodehydracetate  is  hydrolysed  with 
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potash,  it  gives  vnrying  quantities  of  two  new  acids,  raelting  at  221° 
and  149''  respectively,  together  with  oily  by-products.  These  two 
acids  were  prepared  hy  warming  the  pure  ethyl  salt  (5  grams)  on 
the  water-batl),  quickly  adding  a  solution  of  potash  (13  gi^ms)  in 
boih'ng  water  (4'5  grams),  and  then  warming  the  mixture  for  10 
minutes  ;  SO  grams  of  the  ethyl  salt  yield  13  grams  of  the  higher 
melting  and  2'5  grams  of  the  lower  melting  compound. 

The  acid  melting  at  221°  has  the  composition  CsH^O.,  but  its  mole- 
cular formula  is  probably  C10H10O4 ;  it  is  almost  insoluble  in  ether, 
benzene,  chloroform,  and  cold  water,  and  only  moderately  easily 
soluble  in  boiling  water,  from  which  it  crystallises  in  transparent, 
prismatic  needles  melting  at  221°  with  decomposition.  The potassi((7n 
salt,  CioHioOiKo,  is  a  vitreous,  very  hygroscopic  compo-und.  The 
harium  salt,  Ci(,Hio04Ba  -|-  4H2O,  crystallises  from  cold  water  in 
ppherical  aggregates  and  is  moderately  easily  soluble  (19*1  parts  of 
anhydrous  salt  in  100  parts  at  20°)  in  water.  The  copper  salt, 
C10H10O4CU  4-  3JU0O,  is  apple-green  and  almost  insoluble  in  water. 
The  silver  salt  was  not  obtained  in  a  pure  condition.  The  methyl  salt, 
CoHioOiMco,  prepared  by  treating  the  silver  salt  with  methyl  iodide, 
crystallises  from  ether  in  colourless,  ti'ansparent  prisms,  melts;  at  71", 
and  is  readily  soluble  in  ether,  alcohol,  benzene,  and  chloroform,  but 
is  precipitated  from  the  solutions  on  the  addition  of  light  petroleum. 

Tlie  acid  melting  at  149°  has  the  composition  CsUioOa;  it  crystal- 
lises from  boiling  water,  in  which  it  is  more  sparingly  soluble  than 
the  acid  melting  at  221",  in  colourless  needles,  and  is  readily  soluble 
in  alcohol,  ether,  and  chloroform;  it  decomposes  about  160*.  The 
harium  salt,  (C8H903)jBa  +  2H2O,  crystallises  in  microscopic  needles, 
and  is  very  sparingly  soluble  in  water.  The  silver  salt,  CsHgOsAg,  is 
moderately  stable  in  the  light. 

Mesitene  lactam  fpseudolutidostyril,)  is  formed  in  small  quantities 
when  mesitene  lactone  is  treated  with  aqueous  or  anhydrous  ammonia 
under  various  conditions.  It  is  best  prepared  by  passing  anhydrous 
ammonia  for  14  or  15  hours  into  mesitene  lactone  (15  gi'ams)  heated 
at  150  to  160° ;  the  lactam  (8*5  grams)  thus  produced  is  separated 
from  the  unchanged  lactone  (4  5  grams)  by  fractional  distillation. 
The  compound  obtained  in  this  way  is  identical  with  Hantzsch's 
l)seudolutidostyril  (Abstr.,  1884,  1045,  and  1885,  397).  The  plafino- 
ddoride,  CuHisNoOajH^PtCle,  separates  from  alcohol  in  dark-orange, 
transparent  crystals. 

When  mesitene  lactone  is  treated  with  alcoholic  ammonia,  a  small 
quantity  of  the  lactam  is  obtained,  together  with  ammonium  carb- 
amate and  a  liquid,  unstable  compound,  the  nature  of  which  was  not 
determined. 

Anhydrous  ammonia  converts  ethyl  isodehydracetate  into  the  cor- 
responding lactam,  which  is  identical  with  the  substance  (m.  p.  137°) 
obtained  by  Collie  (Abstr.,  1887,  501)  by  the  condensation  of  ethyl 
/i-amidocrotonate. 

A  compound  of  the  composition  C10H18O4N2  is  precipitated  as  a 
colourless  powder  when  anhydrous  ammonia  is  passed  into  an  alcoholic 
ethereal  solution  of  ethyl  isodehydra(;etate,  moisture  being  carefully 
excluded.     It  melts  at  104°  with  evolution  of  ammonia,  being  recon- 
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verted  into  ethyl   isodehydracetate,  and  its  constitution  is  probably 

represented   by   the    formula    C00Et-C<^^J^-^Q>C(NH.,)-0NH4 ; 

when  its  concentrated  aqueous  solution  is  treated  with  coppei- 
chloride,  a  dark-green,  crystalline,  copper  compound  of  the  compo 
sition  (CioHu04N)2Cu  +  HoO  is  precipitated. 

Ethyl  isodehydracetate  can  be  prepared   by  boilins^  ethyl   sodaceto 
acetate  with  a  benzene  solution  of   ethyl  chlorisocrotonate  ;  meth 
isodehydracetate  can  be  obtained  in  like  manner. 

The  synthesis  of  ethyl  isodeliydracetate  in  this  way  shows  that  the 
acid  has  the  constitution  assigned  to  it,  by  Hantzsch  ;  it  is  probable, 
therefore,  that  the  acid  obtained  by  Collie  (loc.  cit.)  from  the  lactam, 
C10H13NO3  (m.  p.  137°),  referred  to  above,  has  an  analogous  constitu- 
tion, COOH'C'^pT^^VxT^'CO,  that  of  the  acid  obtained  by  Collie 
fi'om  the  isomeric  lactam  (m,  p.  165°)  being  probably  represented  by 
the  formula  COOH-CH,-C<^^^^^>CH.  F.  S.  K. 
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Action  of  Methylene  Iodide  and  Chloride  on  Ethyl  Malonate 
in  the  Presence  of  Sodium  Ethoxide.  By  S.  Tanatar  (./.  Baas. 
CUem.  Soc,  22,  32 — 39). — The  experiments  were  undertaken  with  tlie 
view  of  obtaining  an  acid,  C4H4O4,  isomeric  or  identical  with  fumaric 
or  maleic  acid.  The  proportion  of  the  substances  taken  was  calculated 
from  the  equation  CaHaKtoOi  -f  2Na  +  CHalo  +  ISCoHgO.  Sodium 
was  dissolved  in  absolute  alcohol  and  ethyl  malonate  was  added  to 
the  solution.  As  on  the  addition  of  methylene  diiodide,  so  much  heat 
is  developed  that  the  solution  will  boil  if  care  be  not  taken,  it  is 
advisable,  to  add  the  iodide  in  small  portions  at  a  time ;  to  com- 
plete the  reaction,  the  mixture  waf^  heated  for  12  lionrs  in  a  reflux 
apparatus.  The  alcohol  was  then  removed  by  distillation,  water 
added,  and  the  oily  product,  wliich  is  partly  soluble  in  water,  ex- 
tracted with  ether.  After  distilling  oif  the  ether,  the  residue,  containing 
some  unchauged  ethyl  malonate  and  methylene  iodide,  was  saponified 
with  a  15  per  cent,  solution  of  potash,  but  part,  of  it  remained  un- 
changed. Erom  a  solution  of  the  potassium  salt  thus  obtained,  the 
acid  was  liberated  by  acidifying  with  hydrochloric  acid  and  extract- 
ing with  ether  ;  the  iodine  was  then  removed  from  it  by  treatment 
with  molecular  silver.  The  free  acid  forms  a  honey-like  synip,  which 
does  not  crystallise,  but,  on  being  kept  in  a  desiccator  for  several 
months,  becomes  converted  into  a  hard,  gum-like  substance.  It  can 
be  further  purified  by  converting  it  into  the  lead  or  silver  salt  and 
decomposing  the  latter  with  hydrogen  sulphide.  The  calcium  salt, 
CeHgCaOo,  is  less  soluble  in  hot  than  in  cold  water.  The  free  acid, 
CgHioOs,  is  called,  by  the  author,  adipomalic  acid.  The  silver  salt  is 
CoHgAg^Os ;  the  barium  salt,  CeHgBaOa  +  2HoO. 

That  portion  of  the  original  product  of  the  reaction  which  remained 
unchanged  on  boiling  with  15  per  cent,  potash  was  saponified  by 
boiling  with  strong  potash,  the  potassium  salt  converted  into  the 
lead  salt,  and  this,  on  decomposition  and  saturation  with  lime,  into  a 
salt  CbHcCa'^Og.     From  the  filtrate,  alcohol  precipitates  a  calcium  salt 
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containing  a  little  less  calcium  than  the  salt  CeH^CaoOg,  which  shows 
that  a  mixture  of  acids  was  obtained.  From  a  second  portion,  iodine 
was  removed  with  silver  nitrate,  and  the  silver  salt,  CgHgAgiOio,  was 
obtained,  so  that  probably  the  original  acids  were  ChHuiOg  and 
sHi^Oio.  Methylene  dichloride  and  ethyl  sodiomalonate,  in  like 
anner,  yielded  the  compound  C4H2Et204,  which,  on  hydrolysis  and 
conversion  of  the  potassium  salt,  gave  the  silver  salt  CBH6Ag409. 
The  free  acid  ChHioOq  crystallises  in  prisms  which  melt  at  108 — 109". 

B.  B. 
Reaction  between  Methylene  Iodide  and  Ethyl  Malonate. 
By    S.    Tanatar     (/.    Bnss.    C/iem.    Soc,    22,     39— 44).— The    acid 
CeHioOa   (see   preceding   paper),  when   heated    with   water   at    150°, 
undergoes  no  change,  but  if  heated  with   hydriodic   acid  at  150°  it 
yields   ethyl  iodide  and    an    acid,    CiHeOg,   tbus : — CeHioOs  +  HI  = 
CoH J  +  CiHeOo.     This  acid,  OH-CH2-CH(COOH)2,  the  author  calls 
(r)  "  hydroxy  methylmalonic  acid,"  whereas  the  original  adipomalic  acid, 
CcHioOo,  is  regarded  as  ethod'yisosuccinic  acid,  EtO'CH2*CH(COOH)2. 
On  heating  the  acid  at  250°,  decomposition  takes  place,  carbonic  an- 
hydride being  liberated,  and  a  yellow   oil  distilling  over.     This  is  a 
neutral  ethereal  salt,  which  on  hydrolysis  yields  a  potassium  salt,  which 
is  converted  into  the  lead  salt,  CgHyPbOs.     The  free  acid   is  a  thick 
syrup  :  the  calcium  salt  is  not  thrown  down  on  boiling  its  aqueous 
^solution,  so  that  the  acid  CeHmOo  is  not  identical  but  isomeric  with 
^■bthoxyisosnccinic  acid,  being  probably  dilactyJic  acid,  as  shown  by 
^^pie  properties  of  the  calcium  and  lead  salts.  B.  B. 

PB  Succinamic  Acid.  By  R.  Serda  and  J.  Wiedemann  {Ber.,  23. 
r^284— 3287).— Succinamic  acid,  NH./CO-CHa-CHa'COOH,  prepared 
i  by  treating  succinimide  with  barium  hydroxide,  as  described  by 
Teuchert  (^Annalen,  134,  139),  is  identical  with  the  acid  prepared  by 
heating  nitrosoglutaric  acid  (Wolff,  Anualen,  260,  114).  It  crys- 
tallises fi'om  hot  acetone  in  long  needles,  melts  at  156 — 157'',  and  is 
moderately  easily  soluble  in  water,  but  very  sparingly  soluble  or  in- 
soluble in  alcohol,  benzene,  and  light  petroleum;  it  is  converted  into 
ammonium  succinnte  on  prolonged  boiling  with  water,  and  when 
heated  alone  at  200°,  it  is  transformed  into  succinimide. 

F.  S.  K. 
Synthesis  of  Asparagine.     By  A.  Piutti  (Gazetta,  20,  402— 

406). — When  silver  7-oximidosuccinate,  OH-N'<  1       ^^^         (Abstr., 

CH'COOAg 
1889,  381),  is  heated  on  the  water-bath  with  an  excess  of  an  ethereal 
solution  of   ethyl  iodide,  the  silver  iodide  removed,  and  the  solution 

P*  POO  Ft 
evaporated  at  60—  70",  diethyl  nit rilo succinate,  ^^  1  remains 

II  .  CH'CGOEt 

I      as   a   neutral,    yellowish   oil,  which   may   be    distilled  in  a  vacuum 
with  partial  decompositioa.    When  this  substance  is  shaken  with  strong 

C'PON^IT 
aqueous      ammonia,      ethyl      nitrilosaccinamate,     N*^  \  \       or 

CH'COOEt 
,.    X-CGNH,       .    ^ 

CH'0-CO£t'  ^^  ^^^'^^'-^  5  this  compound  crystallises  from  alcohol 
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or  acetic  acid  in  brilliant,  rhombic  plates,  melts  at  166 — 167°,  and 
yields  a  bromide,  CGH7N203Br,  which  melts  with  decomposition  at 
about  140°. 

On  reducing  an  acetic  acid  solution  of  this  amide  with  soflium 
amalgam  (5  per  cent.  Na),  care  being  taken  to  maintain  the  liquid 
acid,  separating  the  bulk  of  the  sodium  acetate  by  crjstallisa- 
tion,  and  allowing  the  mother  liquor  to  remain  in  prolonged  contact 
with  copper  acetate,  a  crystalline  deposit  of  insoluble  copper  salts 
is  formed,  which,  on  decomposition  with  hydrogen  sulphide,  yields 
a  solution  containing  three  asparagines.  These  may  be  obtained 
perfectly  pure  by  precipitating  their  concentrated  solution  with 
alcohol  and  recrystal Using  from  water.  On  leaving  the  mixture  in  a 
vacuum,  the  inactive  a-compound  loses  its  water  of  crystallisation 
and  falls  to  powder ;  the  /3-asparagines  may  then  be  separated  by  their 
microscopic  characters. 

The  author  regards  ethyl  nitrilosuccinamate  as  a  derivative  of  the 
PH 
nucleus  N<^' I       ,  which  he  terms  "  etazole,"  and  has  prepared  a  long 

CH.2 
saries  of  derivatives  of  nitrilosuccinaraic  acid  ia  support  of  this  view. 

S.  B.  A.  A. 

Amic  and  Anilic  Acids  of  Fumarlc  Acid  and  Maleic  Acid. 

By  R.  Anschltz  (Annalen,  259,  137 — 14:8. — Mahhuiniic  acid, 
C4H5NO3,  is  obtained  when  anhydrous  ammonia  is  passed  into  a 
chloroform  or  benzene  solution  of  maleic  anhydride,  and  the  gum- 
like ammonium  salt  which  is  gradually  precipitated  warmed  with 
water  until  the  evolution  of  ammonia  is  at  an  end  ;  on  acidifying 
with  hydrochloric  acid,  the  maleinamic  acid  is  precipitated  in  crystals, 
the  yield  being  about  70  per  cent,  of  the  theoretical.  It  crystallises 
from  water  in  large,  transparent,  anhydrous  plates,  melts  at 
152 — 153°,  and  is  readily  soluble  in  hot  alcohol  and  water,  but  only 
sparingly  in  hydrochloric  acid,  and  almost  insoluble  in  benzene,  ether, 
and  chloroform  ;  when  treated  with  alcoholic  potash,  it  is  converted 
into  fumaric  acid,  but  with  aqueous  alkalis  and  barium  hydroxide  in 
the  cold,  it  yields  salts  of  maleic  acid. 

Fumaranilic  chloride,  doHgClNOai  is  obtained  when  fumaric 
chloride  is  treated  with  aniline  in  ethereal  solution,  the  quantity  of 
base  employed  being  less  than  is  theoretically  necessary  to  con- 
vert the  chloride  into  fumaric  acid  dianilide ;  the  dianilide  and 
aniline  hydrochloride  produced  are  separated  by  filtration,  the 
ethereal  filtrate  evaporated,  and  the  residue  recrystallised  from  ether. 
Fumaranilic  chloride  forms  transparent,  yellow,  prismatic  needles, 
and  melts  at  119 — 120°  ;  with  alcohols,  it  yields  crystalline  ethereal 
salts,  and  with  amines,  it  gives  amides.  V/hen  treated  with  cold 
water  or  dilute  alkalis,  it  is  converted  into  an  acid  of  the  composition 
C10H9NO3,  which  melts  at  230 — 231°,  and  is  quite  diiferent  from  the 
fumaranilic  acid  (m.  p.  187 — 1^7*5°)  previously  obtained  by  the 
author  and  Wirtz  (Abstr.,  1887,  934)  from  maleinanil  in  like 
manner  ;  the  acid  melting  at  187 — 187'5''  is,  therefore,  in  future  to 
be  termed  maleinanilic  acid,  to  distinguish  it  from  the  acid  melting 
at  230 — 231°,  which  is  named  fumaranilic  acid. 
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Fumaranilic  acid  is  only  sparingly  soluble  in  boilins:  water,  but 
more  readily  than  malei'nanilic  acid,  and  when  warmed  with  alcoholic 
or  aqueous  potash,  it  is,  like  the  latter,  converted,  into  fumaric 
acid. 

Judging"  from  their  behaviour,  the  amido-  and  anilido-derivatives  of 
male'ic  and  fumaric  acids  have  the  constitution  expressed  by  the 
following  formulae : — 

CH— C(0H)-NH2 
Maleinamic  acid  (m.  p.  152 — 153")  ||  >0 

CH-CO 

CH-C0-NH3 
Fumaramic  acid  (m.  p.  217°)    || 

CH-COOH 

CH— C(OH)-NHPli 
Maleinanilic  acid  (m.  p.  187—187-5)°  ||  >0 

CH-CO 

CH-CO-NHPh 
Fumaranilic  acid  (m.  p.  230—231°)  || 

CH-COOH 

'he  article  concludes  with  a  short  criticism  of  BischofP's  paper  on 
dynamical  isomerism  (compare  Abstr.,  1890,  723).  F.  S.  K. 

DiglycoUic  Anhydride.  By  R.  Anschutz  (Annalen,  259, 187—193) . 

( 'H  'PC ) 
— DiglycoUic   anhydride^  ^^^rH^-rO-^^'    ^^    obtained   when    tinely 

('ivided  diglycollic  acid  is  boiled  with  acetic  chloride,  or  when  the 
acid  is  distilled  under  a  pressure  of  11  to  12  mm.  It  separates  from 
warm  chloroform  in  long,  spear-shaped  crystals,  melts  at  97°,  and 
boils  at  120°  (12  mm.)  ;  it  is  only  sparingly  soluble  in  ether,  and  is 
readily  reconveited  into  the  acid  by  cold  water. 

Biglycollaniiic  acid,  doHuOiN,  is  gradually  deposited  in  crystals 
when  an  ethereal  solution  of  the  anhydride  is  treated  with  aniline ; 
it  melts  at  118°.  F.  S.  K. 

Dilactylic  Acid.  By  S.  Tanatar  and  Ch.  Tchelevieff  (/.  Biisfi. 
Chem.  ISoc,  22,  10? — 110). — It  was  shown  by  Friedel  and  Wurtz 
that  calcium  lactate,  when  heated  at  270— 2csO°,  loses  1  mol.  H2O, 
:ind  becomes  calcium  dilactate,  but  neither  the  salt  nor  the  acid  was 
investigated  by  them.  The  experiment  was  repeated  by  the  authors, 
and  from  the  calcium  dilactate  obtained,  the  free  acid,  CeHioOs,  was 
separated  hy  decomposing  it  w^ith  oxalic  acid.  The  syrupy  liquid 
obtained  was  purified  by  distillation  at  170'',  under  a  pressure  of 
80 — 90  mm.  The  distillate,  after  remaining  for  some  time  in  the 
desiccator,  was  converted  into  monoclinic,  prismatic  crystals  melting 
at  105 — 107°,  easily  soluble  in  water,  ether,  chloroform,  and  acetic 
acid,  but  only  slightly  in  benzene.  It  gives  an  acid  potassium  salt, 
CgHgOsK,  and  a  silver  salt,  CeHsOjAgo,  which,  on  treatment  with 
methyl  iodide,  gave  the  methyl  salt,  CeHsOsMeo,  boiling  at  260°.    The 
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zinc  salt,  CgNsOoZn  +  SHaO,  is  amorphous.     Hydriodic  acid  at  150* 
is  without  action  on  dilactjHc  acid.  B.  B. 

Synthesis  of  Citric  Acid.  By  A.  Haller  and  A.  Held  (Compt. 
rend.,  Ill,  682 — 685). — Ethyl  acetodicarboxylate  is  prepared  from 
ethyl  7-cyanacetoacetate  in  the  manner  previously  described  (this 
vol.,  p.  171),  and  the  ethereal  solution  of  the  crude  product  from 
10  f^rams  of  the  cyanacetcacetate  is  converted  into  a  cyaidiydrin  by 
cooling  it  in  a  mixture  of  ice  and  salt,  adding  5  to  6  grams  of  tinely- 
powdered  potassium  cyanide,andthen,drop by  drop,  concentrated  hydro- 
chloric acid  in  quantity  exactly  equivalent  to  the  cyanide.  The  mixture 
is  allowed  to  remain  in  a  closed  vessel  in  a  cool  place  for  24  hours,  and 
is  then  filtered,  and  the  ether  distilled  off.  The  cyanhydrin  is  boiled 
for  two  or  three  hours  with  concentrated  hydrochloric  acid  in  an 
apparatus  with  a  reflux  condenser,  the  ammonium  chloride  is 
removed  and  the  liquid,  after  being  concentrated  to  expel  excess  of  acid, 
is  boiled  with  excess  of  potash.  The  liquid  now  contains  potassium 
citrate  and  chloride  with  other  products  formed  in  the  course  of  the 
reactions.  The  citric  acid  is  best  vseparated  by  means  of  lead  acetate, 
the  precipitate  being  decomposed  by  hydrogen  sulphide,  and  the  citric 
acid  extracted  by  means  of  ether. 

50  grams  of  ethyl  7-cyanacetoacetate  yield  about  6'2  grams  of  pure 
citric  acid,  and  a  further  quantity  of  about  4  to  5  grams  remains  iu 
the  syrupy  mother  liquor.  C.  H.  B. 

Action  of  Phosphorus  Pentachloride  on  Citric  and  Aconitic 
Acids.  By  E.  Klimenko  and  Buchstab  (J.Euss.  Chem.Soc,  22, 96 — 99). 
^Pebal,  by  acting  with  phosphorus  pentachloride  on  citric  acid, 
obtained  the  solid  hydroxychlorocitric  acid  and  two  liquid  chlor- 
anhydrides.  The  authors  have  treated  citric  acid  (1  part)  with  phos- 
phorus pentachloride  (3  parts)  without  heating  ;  after  some  time,  the 
solid  contents  of  the  vessel  became  converted  into  a  liquid,  which 
after  the  addition  of  some  more  citric  acid  became  partly  solid.  It 
was  then  extracted  with  dry  carbon  bisulphide  and  Pebal's  hydroxy- 
chlorocitric was  left  together  with  some  citric  acid ;  this  when 
treated  with  alcohol,  yielded  a  liquid  boiling  between  28-^'^  and  285°, 
identical  with  Malagutti's  triethyl  citrate,  so  that  the  solid  chloride 
obtained  at  the  beginning  of  the  reaction  is  C6H5CI3O4.  The  same 
chloride  is  contained  in  the  liquid  product  of  the  reaction.  On  heat- 
ing citric  acid  with  phosphorus  pentachloride,  the  liquid  product  is 
found  to  prevail,  and  this  contains  some  aconitic  chloride.  Aconitic 
acid  with  phosphorus  pentachloride  gives  the  chloride  C6H3O3CI3 
identical  with  the  above  bye-product,  and  this,  on  being  treated  with 
ethyl  alcohol,  yields  Mercadante's  triethyl  aconitate.  The  formula 
CeHcOsCla  given  to  the  solid  chloride  by  Skinner  and  Ruheraann 
(Trans.,  1889,  285)  is  contradicted  by  the  authors,  who  find  that  the 
solid  product  is  not  homogeneous,  but  always  contains  citric  acid  and 
probably  some  aconitic  acid.  B.  B. 

Alkyl  Substitution  Products  of  Ethyl  Dicarboxyglutaconate, 
and    a    New    Synthesis   of   aa-Dialkylglutaric  Acids.     By  M. 
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GuTHZEiT  and  0.  Dresskl  (Ber.,  23,  3179— 318f>).— The  authors  have 
already  described  a  method  by  which  dialkylglutaric  acids  containing" 
two  similar  alkyl  groups  may  be  prepared  (Abstr.,  1889,  860).  To 
prepare  disubstituted  glutaric  acids  containing  two  different  alkyl 
groups,  it  is  necessary  to  start  with  ethyl  dicarboxyglutaconate, 
CH(C00Et)o-CH:C(C60Et).>.  When  the  sodium  compound  of  this 
ethereal  salt  is  heated  with  an  excess  of  ethyl  iodide  in  a  sealed  tube  at 
170— 180°,  it  yields  the  e%Z  derivative,  CEt(C00Et)-CH:C(C00Et)2, 
as  a  colourless  oil  1  toiling  without  decomposition  at  195 — 202""  under 
11  mm.  pressure.  It  could  not  be  obtained  crystalline,  and  gives  no 
coloration  with  ferric  chloride.  Alcohol  must  not  be  employed  in  the 
preparation  of  this  substance,  as  it  decomposes  the  sodium  compound 
at  a  high  temperature.  The  fact  that  the  ethyl  compound  is  volatile 
without  decomposition,  whilst  the  unalkylated  compound  decomposes 
on  heating  with  formation  of  an  a-pyrone  derivative,  is  in  full  accord- 
ance with  the  expla,nation  already  given  by  the  authors  of  the  latter 
reaction  (loc.  cit.). 

On  hydrolysis,  ethyl  ethyldicarboxyglutaconate  is  converted  into 
ethi/hjlutaconic  acid,  COOH-CHEt-CHiCH-COOH,  which  is  a  white, 
crystalline  compound  melting  at  118 — 120°.  Its  silver  salt  is  a  white 
precipitate,  and  iairly  stable  towards  light. 

Ethyl  henzyldicarboxyghitacouate, 

C(COOEt)2(CH2Ph)-CH:C(COOEt)o, 

is  prepared  in  the  manner  described  by  Conrad  and  Guthzeit  (AnnaJen, 
222,  258),  and  is  also  volatile  without  decomposition,  boiling  at  240" 
(uncorr.)  under  11 — 12  mm.  pressure  ;  it  crystallises  from  alcohol  in 
glassy,  rectangular  crystals  melting  at  78"".  It  is  very  slowly  reduced 
by  zinc-dust  and  acetic  acid. 

The  ethyl  compound,  on  the  other  hand,  is  readily  reduced  by 
these  reagents  with  formation  of  ethyl  ethyldicarboxyglutarate, 
CEt(C00Et)2-CHo-CH(C00Et),,  w^hich  is  also  an  oil  boiling  at 
195 — 197"  (uncorr.)  under  10 — II  mm.  pressure.  On  treatment  with 
sodium  cthoxide  and  benzyl  chloride,  it  is  converted  into  ethyl  ethyl- 
heNzyldinarhoxyglutarate,  (COOEr)oCEt-CH,-C(CH,Ph)  (COOEt),, 

which  is  an  extremely  thick  oil  boiling  at  210 — 280°  under  12  mm. 
pressure.  On  hydrolysis,  it  yields  a  syrupy  tetracarboxylio  acid 
which  slowly  becomes  crystalline,  and  loses  carbonic  anhydride  on 
heating  at  100 — 210°;  a  syrup  then  remains  which  on  analysis  gave 
numbers  approximately  agreeing  with  those  j-equired  by  ethylbenzyl- 
(jlutaric  acid,  COOH-CHEt-CH,-CH(CH,Ph)-COOH.  It  has  not  yet 
been  obtained  pure  or  crystalline,  but  the  neutral  solution  of  its 
ammonium  salt  yields  more  or  less  insoluble  precipitates  with  salts 
of  most  of  the  heavy  metals.  H.  G.  C. 

Thiocarbimidoacetic     Acid    and     Thiohydantoin.      By    P. 

KLAsON^(67Aem.  Gcntr.,  1890,  ii,  344;  from  Ofv.  Kmigl.  Vet.  Akad., 
1890,  87). — The  author  considers  that  Glaus  and  Neuhoffer's  reaction 
of  ethyl  bromide  on  thiohydantoin  is  explained  thus  : — The  ethyl 
bromide  reacts  with  the  alcohol  with  formation  of  hydrogen  bromide, 
which  then  reacts  with  the  thiohydantoin  with  formation  of  ammonia 
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ar.d  thiocarbimidoacetic  acid,  the  latter  becoming  further  converted 
into  thioglycollic  acid,  carbonic  anhydride,  and  ammonia.  Ethyl  thin, 
carhimidoacetate.  CSN*CH2*C00Et,  is  formed  by  the  action  of  carbon 
thiochloride  on  ethyl  amidoacetate.  The  carbon  thiochloride  is 
diluted  with  ether,  and  the  ethyl  amidoacetate  added  drop  by  drop, 
the  mixture  being  kept  cool  ;  ether  is  then  added,  filtered  from  the 
ethyl  amidoacetate  hydrochloride,  the  filtrate  distilled,  the  impure 
ethyl  thiocarbimidoacetate  distilled  with  steam,  extracted  from  the 
water  with  ether,  and  finally  distilled  in  a  vacuum.  It  is  thus 
obtained  as  a  colourless,  somewhat  thick  liquid,  having  a  feeble 
odour  of  oil  of  mustard,  boiling  at  110"  under  a  pressure  of  12  mm. 
Sp.  gr.  =  1-1649  at  1874°. 

Thiohydanto'in  is  obtained  by  heating  a  mixture  of  ethyl  amido- 
acetate hydrochloride  and  dry  potassium  thiocyanate  in  molecular 
proportion  at  140 — 150°.  The  mass  is  dissolved  in  water,  hydro- 
chloric acid  added,  and    the  solution   evaporated.      The   compound 

has  the  formula  C^<^        ^     .    When  heated  with  barium  hydroxide, 

thiohydantoic  acid,  CaHeNgSOa,  is  foi-med,  which  crystallises  in  beau- 
tiful, colourless  prisms,  very  slightly  soluble  in  cold  water.  Mercui-ic 
oxide  converts  it  into  hydantoic  acid.  Ethyl  hydantoate  is  formed 
in  like  manner  to  thiohydantoin  if  potassium  cyanate  is  substituted 
for  the  thiocyanate,  and  forms  beautiful  prisms  somewhat  readily 
soluble  in  hot  water,  and  melting  at  138  5°.  J.  W.  L. 

Hydrolysis  of  Sulphones.  By  E.  Stuffer  (Ber.,  23,  3226— 
3241  ;  compure  Abstr.,  18'J0,  987 1. — JJiiHoprojiyUulphonediethyU 
methane,  CEt2(S02Pi'^)2.  is  formed  in  small  quantities,  the  principal 
product  being  potassium  isopropylsulphonate,  when  the  condensation 
product  of  diethyl  ketone  and  isopropyl  raercaptan  is  oxidised  with 
potassium  permanganate  and  dilute  sulphuric  acid.  It  crj'stallises 
from  hot  water  in  small  plates,  melts  at  97°,  and  is  insoluble  in  cold 
water  and  alcohol,  but  readily  soluble  in  ether,  chloroform,  benzene, 
and  hot  alcohol.  Like  diethylsulphonedimethylmethane  (sulphonal), 
it  is  not  hydrolysed  by  boiling  30  percent,  aqueous  or  alcoholic  potash. 

Potassimn  isopropylsulphonate,  C3U7S03K,  crystallises  from  hot 
alcohol  in  plates,  and  is  readily  soluble  in  water. 

ViisobufylsulphonedimeJhylmethane,  CMejCSOa'CHaPr^),,  prepared 
by  oxidising  the  condensation  product  of  acetone  and  isobutyl 
mercaptan,  forms  colourless  crystals,  melts  at  64°,  and  is  only  spa- 
ringly soluble  in  hot  water,  but  moderately  easily  in  alcohol,  and 
jeadily  in  chloroform,  carbon  bisulphide,  benzene,  and  ether;  it  is  not 
hydrolysed  by  boiling  aqueous  or  alcoholic  potash.  The  yield  of  the 
sulphone  is  only  small,  as  the  principal  product  of  the  reaction  is  the 
potassium  salt  of  the  sulphonic  acid. 

Diisoamylsulphonedim€thylmethane,CMeo{S02'CH.2'C}i2Pr^)2',ohtained 
in  like  manner  from  isoamyl  mercaptan,  forms  crystalline  scales, 
melts  at  72°,  and  resembles  the  preceding  compound  in  its  behaviour 
with  solvents  and  alkalis. 

Diethylsulphonemethane  (compare  Fromm,  Abstr.,  1890,  55)  is  not 
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acted  on  by  boiling  alcoholic  or  aqueous  potash  or  by  sodium 
ethoxide  in  boiling  alcoholic  solution,  but  when  heated  with 
sodium  ethoxide  at  a  temperature  above  100°,  it  is  completely  decom- 
posed. 

Diisohuti/lsulphonem ethane,  CHaCSOo'CH'aPi'^)'?,  prepared  by  oxidis- 
ing the  condensation  product  of  formaldehyde  and  isobutyl  mercaptan, 
forms  colourless  crystals,  melts  at  85°,  and  is  soluble  in  alcohol,  ether, 
chloroform,  benzene,  and  hot  water,  but  insoluble  in  cold  water ;  ifc 
resembles  diethylsulphonemethane  in  its  behaviour  with  alkalis.  The 
(]ibromo-dev'\viit\ve.  CBr2(S02*CH..Pi'^)3,  is  a  crystalline  compound 
melting  at  77 — 78°. 

Propylene  diethyl  ftulphide  is  obtained  when  propylene  bromide  is 
treated  with  ethyl  mercaptan  and  sodium  ethoxide  ;  it  is  a  mobile 
oil,  cannot  be  distilled,  and  is  decomposed  by  oxidising  agents,  but 
without  yielding  propylenediethylsulphone. 

Propylene  dipheuyl  snlphide  can  be  pi-epared  by  boiling  phenyl 
mercaptan  with  propylene  bromide  and  10  per  cent,  soda  for  a  few 
hours ;  it  is  a  heavy  oil  and  cannot  be  distilled. 

Propylencdiphenylsulplione^  C3H6(S02Ph)2,  is  formed  by  oxidising 
the  sulphide  with  potassium  permanganate;  it  forms  colourless, 
lustrous  plates,  melts  at  113°,  and  is  soluble  in  hot  alcohol,  benzene, 
chloroform,  and  hot  water,  but  only  sparingly  soluble  or  insoluble  in 
ether  and  carbon  bisulphide,  and  insoluble  in  cold  water.  When 
boiled  with  dilute  potash,  it  is  decomposed  into  benzenesulphinic  acid 
and  a  colourless  oil  which  is  probably  phenylsulphonepropyl  or 
phenylsulphoneisopropyl  alcohol. 

Trimethylenediethylsulphoiie,  C3HB(S02Et)2,  can  be  easily  prepared 
by  oxidising  trimethylene  diethyl  sulphide,  the  condensation  product 
of  trimethylene  bromide  and  ethyl  mercaptan,  with  potassium  per- 
manganate and  dilute  sulphuric  acid.  It  crystallises  in  colourless 
l)lates  or  needles,  melts  at  188°,  and  is  readily  soluble  in  hot  water, 
but  only  sparingly  in  ether,  chloroform,  benzene,  cold  alcohol,  and 
cold  water;  it  is  not  decomposed  by  hot  soda,  in  which  it  is  soluble, 
and  it  is  very  stable  towards  bromine  and  oxidising  agents. 

Trimethylenediphpnylsul phone,  C3H6(S02Ph)2,  obtained  by  heating 
trimethylene  bromide  with  sodium  benzenesulphinato  in  alcoholic 
solution,  separates  from  dilute  alcohol  in  crystals,  melts  at  125 — 126°, 
and  is  almost  insoluble  in  water  and  cold  alcohol,  but  moderately 
easily  soluble  in  hot  alcohol,  benzene,  and  ether,  and  very  readily  in 
chloroform.  It  is  not  acted  on  by  boiling  soda  or  by  oxidising 
agents. 

A  trisulphone  of  the  constitution  S02Et-CH2-CMe(S02Et)2  is  ob- 
tained when  chloracetone  is  heated  with  ethyl  mercaptan  and  con- 
centrated hydrochloric  acid,  and  the  light-yellow  oily  product  oxidised 
with  potassium  permanganate  and  sulphuric  acid.  It  crystallises 
from  hot  water  in  needles,  melts  at  137°,  and  is  readily  soluble  in  hot 
alcohol  ;  it  is  completely  decomposed  by  warm  soda,  yielding  efchyl- 
sulphinic  acid.  P.  S.  K. 

Action  of  Acid  Chlorides  on  Bases  in  presence   of  Alkali. 

\W   W.   Marckwall)   {Per.,    23,   32U7— 32)8).— It  ha.s    already   been 
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pointed  out  bj  Hinsberg  (this  vol.,  p.  49)  that  the  reaction  employed 
by  Schatten  and  Bmimann  for  the  preparation  of  benzoyl  deriyatives 
is  of  very  general  application.  The  author  has  found  that  a  benzene 
solution  of  carbonyl  chloride  also  acts  in  a  similar  manner  on 
organic  bases  in  presence  of  an  excess  of  alkali,  thus  forming  a  ready 
method  of  preparing  symmetrically  substituted  carbamides ;  the 
urethanes  may  also  be  prepared  in  a  similar  manner  from  the  alkyl 
chloroformates. 

Tn  addition  to  the  substituted  carbamides  which  are  known,  the 

r^Tj Q 

following  derivatives  of  furylamine,  M  ^C-CHj-NH...,  have  been 

prepared. 

Symmetrical  Difurylcarhamide,  CO(NH*CHo*C4H30)o. — To  ol)ta.in 
tliis  compound,  a  mixture  of  furylamine  with  aqueous  caustic  potash 
is  shaken  with  a  slight  excess  of  a  benzene  solution  of  carbonyl  chloride 
until  the  odour  of  the  latter  has  disappeared,  part  of  the  carbamide 
separating  out.  The  benzene  is  evaporated,  the  separated  difuryl- 
carbamide  collected,  and  recrystallised  from  benzene.  It  forms 
small,  nacreous  plates  which  are  sparingly  soluble  in  all  the 
ordinary  solvents,  melts  at  128°,  and  has  an  intense  odonr  resembl- 
ing that  of  the  dwarf  plume-thistle  {Carlma  acaiilis). 

Ethyl  furylcarbamate,  C4H30-CIl2-NHCOOEt,  is  obtained  in  a  cor- 
responding manner  from  furylamine  and  ethyl  chloroform  ate.  It  is 
extracted  from  the  aqueous  solution  with  ether,  and  remains,  after 
distilling  off  the  latter,  as  a  yellowish  oil  which  has  a  pleasant  odour. 
On  heating,  it  distils  at  240",  forming  a  colourless  liquid,  which  has, 
however,  then  an  unpleasant  odour,  probably  owing  to  the  formation 
of  traces  of  furylcarbamine.  H.   G.  C. 

Rationale  of  Reactions  in  the  presence  of  Aluminium  Chloride 
and  Bromide.  By  G.  Gustavson  (J.  pr.  Chem.  [2],  42,  5Ul— 507). 
— Friedel  and  Crafts  (Abstr.,  1889,  241)  attributed  the  action  of 
aluminium  chloride  and  bromide  in  facilitating  the  displacement  of  the 
hydrogen  in  benzene,  &c.,  to  the  formation  of  such  compounds  as 
CeHs-AlsCIs,  which,  however,  could  only  be  isolated  in  the  absence  of 
hydrochloric  acid,  for  this  decomposes  them.  If  such  be  the  case, 
the  author  asserts  that  such  a  compound  as  CbH5S02*ALC15  should 
also  exist,  for  aluminium  chloride  brings  about  a  reaction  between 
sulphurous  anhydride  and  benzene  (Zoc.  cit.)  ;  but  there  is  no  evidence 
that  such  a  compound  is  formed  when  sulphurous  anhydride  is 
passed  into  a  mixture  of  benzene  and  aluminium  chloride;  indeed, 
according  to  Adrianowsky  (Abstr.,  1879,  915),  quite  a  different 
reaction  takes  place. 

Friedel  and  Crafts  fail  to  see  how  the  compounds  A1C13(CgH6)3,  tt;c., 
which  are  formed  accoi'ding  to  the  author's  theory  (Abstr.,  1885, 
363),  and  are  exothermic,  can  facilitate  substitution;  the ,  author 
replies  that  it  is  equally  difficult  to  explain  how  hydrogen  which  has 
coipbined  with  nitrogen  in  the  exothermic  coni pound  ammonia  should 
be  more  ready  to  react  with  methyl  chloride,  &c.,  than  when  in  the 
free  state.  The  author  has  obtained  and  analysed  the  compound 
AlClj/SCvHg;  such  compounds  as  this  are  decomposed  by  heat,  and 
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will  not  explain  those  reactions  wliicli  only  take  place  at  higli  tem- 
peratures. A.   G.  B. 

Meta-  and  Para-ethylisopropylbenzene.  By  P.  v.  d.  Beckr 
(Ber.,  23,  8191 — 3196), — The  preparation  of  these  hydrocarbons  may 
he  readily  carried  out  by  means  of  Friedel  and  Cralts'  reaction.  It 
lias  been  shown  by  Gustavson  (Ber.,  11,  1251),  Silva  (Abstr.,  1885, 
1054),  and  Kekule  and  Schrotter,  that  in  the  presence  of  aluminium 
chloride  the  propyl  group  is  converted  into  isopropyl,  and  in  prepar- 
ing the  above  hydrocarbon  it  is  immaterial  whether  propyl  or  iso- 
propyl bromide  is  employed.  800  grams  of  ethylbenzene  were  there- 
fore mixed  with  50  grams  of  abaminium  chloride,  and  450  grams  of 
y)ropyl  bromide  gradually  added.  After  remaining  for  eight  days,  the 
product  is  washed,  dried,  and  fractionated;  the  fractions  189 — 195° 
and  195 — 201°  contain  the  meta-  and  para-ethylisopropylbenzene 
respectively.  The  fraction  150 — 155°  is  isopropylbenzene,  the  proper- 
ties of  which  agree  with  the  statements  of  Ciaus  and  Tonn  (Abstr., 
1S85,  903),  except  that  the  author  finds  the  melting  point  of  the 
sulphonamide  to  be  93—94°  instead  of  127°.  The  fraction  179— :  85° 
contains  diethylbenzenes,  and  that  boiling  at  204 — 208°  consists  prob- 
ably of  di-isopropyl benzenes. 

To  obtain  the  pure  hydrocarbons  from  the  fractions  boiling  at 
189 — 195°  and  at  195 — 20 1°  respectively,  both  are  sulphonated  with 
a  mixture  of  1  vol.  of  concentrated  sulphuric  acid  and  ^  vol.  of 
fuming  acid,  the  first  sulphonic  acid  being  isolated  as  the  barium  salt, 
and  the  second  as  the  magnesium  salt.  These  are  then  converted 
into  the  potassium  salts,  and  the  latter  heated  with  hydrochloric  acid 
under  pressure. 

Metcthylisopropylhenzene  is  a  colourless,  pleasant-smelling  liquid, 
which  boils  at  190 — 192°,  does  not  solidify  at  —20°,  and  on  oxidation 
yields  isophthalic  acid.  Barium  metethylisopropulhei^zenesulphonate 
crystallises  in  anhydrous,  fascicular  aggregates  of  needles,  sparini^ly 
soluble  in  water,  whilst  the  copper  salt  crystallises  with  4  mols.  HoO 
in  blue  plates  which  have  a  satin-like  lustre.  The  sulphochloride  and 
sulphonamide  are  oils. 

Parethyllsopropylhenzene  is  a  liquid  which  is  more  strongly  refrac- 
tive than  water,  boils  at  197 — 198"^,  and  does  not  become  solid  at 
—20°.  On  oxidation,  it  is  converted  into  terephthalic  acid.  Maqnf^- 
sium  pareihyUsopropylbenzenesidphonate  crystallises  with  4  mols.  HoO 
in  tablets  which  are  sparingly  soluble  in  water.  The  copper  salt 
also  crystallises  with  4  mols.  HoO,  and  forms  blue,  satiny  plates ; 
whilst  the  potassium  salt  could  only  be  obtained  as  an  amorphous, 
readily  soluble  mass.  The  sulphochloride  is  an  oil,  and  the  sulphon- 
amide only  becomes  partially  solid  in  the  exsiccator.  The  snlphon- 
anllide,  on  the  other  hand,  cr^'stallises  in  nodular  aggregates  of 
prisms  melting  at  92 — 93°. 

NitroparethyHsopropylbenzene  is  obtained  by  the  nitration  of  the 
hydrocarbon  in  acetic  acid  solution,  and  forms  a  yellowish-brown  oil 
which  boils  at  265°  with  partial  decomposition.  On  treatment  with 
zinc  and  acetic  acid,  it  is  slowly  reduced  to  amidoparethylisopropyl- 
heiizeyie,  the  hydrochloride   of  which  forms   fascicular  aggrecrates  o£ 
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needles,  becoming  brown  in  the  air.  ParethiiUsopropijlphennl  is  ob- 
tained by  fusing  tbe  potassium  sulphonate  with  caustic  potash,  and  is 
a  yellow  oil  boiling  at  228 — 230°,  almost  insoluble  in  water,  but 
readily  soluble  in  alcohol  and  ether. 

The  author  has  also  prepared  parethylpropvlbenzpne  according  to 
Sempotowski's  method  (Abstr.,  1890,  54).  It  boils  at  199—200", 
and  yields,  on  sulphonation,  only  one  snlphnnic  aciJ,  the  mnqnesiuin 
salt  of  which  crystallises  in  small  prisms  containing  4  mols.  HoO.  and 
is  readily  soluble  in  water.  The  fulphov amide  crystallises  from  dilute 
alcohol  in  small  plates  which  melt  Rt  84°,  and  the  sulplmnanilide  in 
fascicular  aggregates  of  slender  needles  melting  at  97 — 98°. 

H.  G.  C. 

Diisopropylbenzene.  By  E.  Uhlhorn  {Bf^r.,  23,  3142 — 3144). 
— A  mixture  of  two  hydrocarbons,  boiling  at  200 — 210°,  is  obtained 
in  the  preparation  of  isopropyl benzene  (b.  p.  153°)  by  Friedel  and 
Craft's  method ;  the  two  compounds  can  be  separated  from  one 
another  by  shakinsr  the  mixture  with  concentrated  sulphuric  acid, 
converting  the  sulphonic  acids  thus  produced  into  their  copper  or 
barium  salts,  and  separating  the  salts  by  fractional  crystallisation. 

Barium  metadiisopropylbenzenesulphnnate  crystallises  in  long  needles 
with  2  mols.  H-.O,  and  is  only  sparingly  soluble  in  water.  The  copper 
salt,  with  4|-  mols.  H-.O,  forms  long,  bluish  needles,  and  is  readily 
soluble.  The  magnesium  salt,  with  4  mols.  HgO,  crystallises  in  well- 
defined,  prismatic  plates,  and  is  rather  sparingly  soluble  in  water. 
The  sodium  and  the  calcium  salts  crystallise  in  needles,  and  are  very 
readily  soluble  in  w^ater. 

Mefadiisopropvlhenzeuesulphonamide  crystallises  in  colourless  plates, 
and  melts  at  145°. 

Trinitrcmetadiisnprctpylhf'nzcne  forms  yellowish  needles,  and  melts  at 
110 — 111".  Metadiisopropylhenzeve,  prepared  by  heating  the  sulphon- 
amide  with  hydrochloric  acid  at  180**,  boils  at  204",  and,  on  oxidation 
with  dilute  nitric  acid,  is  converted  into  isophthalic  acid. 

Copper  orthcdiisopropy/benzenenulphonate  crystallises  in  plates  with 
6^  mols.  H2O,  and  is  sparingly  soluble  in  water.  The  magnesium, 
calcium,  and  sodium  salts  are  very  readily  soluble.  The  .<ivlphonam,ide 
melts  at  102°,  and  yields  orthodiisopropylbenzene  boiling  at  209°,  which, 
on  oxidation,  is  converted  into  phthalic  acid.  F.   S.  K. 

Nononaphthene  and  its  Derivatives.  By  I.  Konovaloff  (/. 
Kuss.  Chem.  8or.,  22,  4 — 23  and  118 — 148). — Several  years  ago,  Mar- 
k'lvnikoff  and  Ogloblin  obtained  from  Caucasian  petroleum  a  series 
of  hydrocarbons,  ^'' naphilienes,"  of  the  general  formula  C„H2n,  having 
the  properties  of  saturated  compounds  of  the  aromatic  series.  Kono- 
naphthene  was  obtained  from  Balachana  and  Bibi-Eibat  petroleum  by 
treating  the  fraction  boiling  between  125 — 140°  with  fuming  sulphuric 
acid  at  40°,  washing  with  aqueous  soda  and  water,  di'yinir,and  rectifying 
over  sodium,  and,  after  repeated  fractional  distillation,  again  purifying 
it  in  the  same  manner.  The  fraction  boiling  at  135 — 136°  consists  of 
the  hydrocarbon  nononaphthene,  CgHis  ;  its  sp.  gr.,  when  prepared  from 
the  first-named  source,  is  0v6«i4  (20/20°),  from  the  second  0'7647. 
As  sulphuric  acid  acts  on  nononaphthene,  it  is  not  without  reason  that 
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MendeleefF  recommended  that  the  uss  of  this  reagent  for  its  purifica- 
tion should  be  avoided.  With  excess  of  sulphuric  acid,  nononaphthene 
o-ives  pseudocnmenesulphonic  acids.  Sulphur  or  antimony  penta- 
chloride  at  high  temperatures  gives  indefinite  mixtures  of  thio-  or 
chloro-derivatives.  By  the  action  of  bromine  and  aluminium  bromide, 
part  of  the  hydrocarbon  is  converted  into  tribromopseudocumene. 
Nitric  acid  of  sp.  gr.  1'4  is  without  action  in  the  cold,  but  if  the 
hydrocarbon  is  heated  at  120 — 130°,  with  the  same  acid  diluted  with 
two  volumes  of  water,  nitro-derivatives  are  obtained  such  as  CsHisNO^ ; 
this  boils  at  218 — 220°,  and  on  treatment  with  hydrochloric  acid  and 
tin,  an  amine,  CeHis-NHa,  isomeric  with  coniine  is  obtained.  It  smells 
like  that  alkaloid,  boils  between  172°  and  177°,  and  gives  only  in  a  feeble 
degree  Hofmann's  reaction  for  primary  amines.  Its  sp.  gr.  is  0*8727 
at  0°,  and  it  is  a  strong  base,  combining  with  acids,  and  absorbing 
carbonic  anhydride  from  the  atmosphere. 

Nononaphthene  was  heated  with  hydriodic  acid  with  the  object  of 
hydrogenating  it,  but  nonane  was  not  formed.  By  the  action  of  chlorine, 
chlorides  were  obtained,  containing  principally  CgHnCl,  boiling  at 
185 — 187°.  The  chloride  was  converted  into  the  iodide  C9H17I  by 
heating  it  with  strong  hydriodic  acid  at  150 — 160°;  this  boils  at 
108 — ^111°  under  a  pressure  of  200  mm.  On  heating  the  chloride  or  the 
iodide  with  silver  acetate  and  acetic  acid,  the  acetate^  CHa'COOCgHiv,  was 
obtained;  it  boils  at  208*5°.  This,  on  hydrolysis,  yields  nononaphfhyl 
alcohol,  CgHn-OH,  boiling  at  189—192°  ;  sp.  gr.  =  0*8972  at  20°/20° ; 
and  the  alcohol,  on  treatment  with  phosphorus  pentachloride,  yields  the 
chloride  C9H17CI,  mentioned  above  and  having  the  same  properties. 
A  solution  of  the  iodide  in  ether,  when  heated  with  silver  oxide, 
yields  the  ether  (C,Ur,).,0,  boiling  at  300*5°;  sp.  gr.  0*8662  at  20720°. 
The  elements  of  hydrogen  chloride  are  easily  removed  from  the  chlor- 
ide, CgllnCl,  with  formation  of  nononajphthylene,  C9H16 ;  this  boils  at 
135 — 137°,  and  has  sp.  gr.  0*8068  at  0°.  With  bromine,  nononaph- 
thylene  yields  a  dibromide,  CgHisBrj,  which  is  easily  split  up  into 
hydrogen  bromide  and  the  bromo-derivative  CgHijBr,  but  it  is  im- 
possible to  saturate  the  compound  with  bromine  up  to  the  limit. 
Oxidation  of  nononaphthene  and  its  alcohol  with  chromic  mixture 
yields  a  complicated  mixture  ot  acids.  Nononaphthene  is  proved  to 
be  hexahydropseudocumene  [b.  p.  135 — 138°  ;  sp.  gr.  0*7667  (20/0°)]. 
It  has  hithei'to  been  found  to  be  impossible  to  convert  it  by  hydro- 
genation  into  nonane,  the  corresponding  saturated  hydrocarbon  of 
the  fatty  series.  B.  B. 

Caucasian  Petroleum.  By  V.  Markovnikoff  (J.  Buss.  Chem.  Soc, 
22,  23 — 26). — By  fractional  distillation  of  the  lower  boiling  portions 
of  Caucasian  petroleum,  previously  purified  by  fuming  sulphuric  acid, 
the  author  has  obtained  a  series  of  fractions  boiling  between  32°  and 
72°,  and  not  further  separable  by  fractional  distillation.  The  relation 
between  the  boiling  points  and  the  densities  shows  that  the  higher 
fractions  contain  a  comparably  larger  proportion  of  naphthenes 
having  a  higher  density  than  the  corresponding  paraifi.ns,  whereas  the 
latter  are  more  abundant  in  the  fractions  of  lower  boiling  point.  It 
is  shown  that  the  portion  boiling  between  57°  and  60°  contains  neither 
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liexanaphthene  nor  benzene,  and  that  it  consists  principally  of  di- 
pseudopropyl  CeHu.  The  fraction  45 — 48°  contains  hexane  (tri- 
methyletliylmethane)  and  pentane  ;  the  fraction  32 — 36°  consists 
chiefly  of  dimethylethylmethane,  whilst  the  fraction  boiling  above  60° 
contains  normal  hexane.  B.  B. 

Action  of  Thionyl  Chloride  on  the  Phenols.  By  G.  Tassinari 
(Gazzetta,  20,  362 — 366). — The  action  of  thionyl  chloride  on  the 
phenols  results  in  the  formation  of  a  mixture  of  variable  quantities  of 
three  substances,  namely  (1),  a  compound  of  high  melting  point  not 
examined  further  ;  (2)  a  dihydroxythiobenzene  identical  with  that 
obtained  by  the  action  of  sulphur  dichloride  on  phenol  (Abstr.,  1889, 
245) ;  (3)  chlorinated  and  sulphuretted  resins.  Hydrogen  chloride 
and  sulphurous  anhydride  are  also  evolved  during  the  reaction. 
Thionyl  chloride  has  a  similar  action  on  orthocresol  and  thymol,  the 
only  difference  being  that  with  orthocresol  a  good  deal  of  the  com- 
pound of  high  melting  point  is  formed,  and  but  little  of  the  dihydr- 
oxythiobenzene, the  reverse  occurring  with  thymol  ;  paracresol  is 
scarcely  affected  in  the  cold,  only  a  trifling  quantity  of  liquid  chloro- 
paracresol  being  formed. 

The  dihydroxythiobenzene  previously  described  (loc.  cit.)  has  the 
following  crystallographic  characters.  The  crystals  belong  to  the 
monoclinic  system  :—a  :b  :c  =  0-41564  :  1  :  0-26415  ;  /3  =  86°  48'. 
The  derived  hydroxysulphonebenzide  crystallises  in  the  rhombic  sys- 
tem :—a:b:c  =  0-78133  :  \  :  0-415568 ;  (d  =  90°.       S.  B.  A.  A. 

Condensation  Products  of  Glyoxal  and  some  Mercaptans. 

By  E.  Stuffer  (Ber.,  23,  3241— 3245).— Glyoxal  combines  with 
ethyl  mercaptan  in  presence  of  hydrochloric  acid,  but  the  product 
cannot  be  obtained  in  a  pure  condition,  nor  can  it  be  converted 
into  a  tetrasulphone  by  oxidation  with  potassium  permanganate. 

Tetrathiophenylglyoxal,  CH(SPh)2'CH(SPh)2,  is  formed  when 
glyoxal  sodium  hydrogen  sulphite  is  warmed  with  phenyl  mercaptan 
in  alcoholic  hydrochloric  acid  solution.  It  separates  from  alcoholic 
chloroform  as  a  colourless  powder,  melts  at  115°,  and  is  very  readily 
soluble  in  chloroform,  but  only  sparingly  in  boiling  alcohol,  and 
insoluble  in  water  and  alkalis.  It  dissolves  in  warm  concentrated 
sulphuric  acid  with  a  cherry-red  coloration,  is  readily  oxidised  and 
decomposed  by  concentrated  nitric  acid,  and  combines  with  bromine, 
yielding  a  yellow,  oily  compound  ;  when  treated  with  potassium  per- 
manganate under  various  conditions,  it  is  either  unchanged  or  com- 
pletely decomposed,  so  that  the  corresponding  sulphone  cannot  be 
obtained.  F.  S.  K. 

Nitrometacresols.  By  W.  Staedel  and  A.  Kolb  {Annalen,  259, 
208—227;  compare  Abstr.,  1889,  497).— The  two  metanitrocresols 
which  are  obtained  by  nitrating  pure  cresol,  prepared  from  thymol, 
can  be  easily  separated  by  distillation  with  steam.  The  non- volatile 
compound  (m.  p.  129°)  crystallises  from  water  and  alcohol  m  needles, 
is  very  readily  soluble  in  benzene,  ether,  chloroform,  alcohol,  and 
hot  water,  and  dissolves  in  alkaline  carbonates  with  evolution  of  carb- 
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nic  anil jdri fie.  The  ammonium  derivative  forms  long,  yellow 
needles,  and  the  silver  derivative  is  a  yellowish-red  compound 
almost  insoluble  in  water.  The  potassium  derivative,  CvHsISrOsK  -f- 
•21120,  and  the  sodium  derivative,  with  2H2O,  crystallise  in  yellow 
plates,  and  the  hai'ium  derivative  in  silky  needles.  The  ethyl  de- 
rivative melts  at  53 — 54°,  and  is  identical  with  the  compound 
obtained  by  nitrating  metacresol  ethyl  ether. 

Orthonitrometatoluidhie  [Me  :  ^112  :  NO2  =  1:3:6],  prepared  by 
heating  nitrometacresol  ethyl  ether  with  concentrated  ammonia  at 
140 — 150°,  crystallises  from  water  in  slender,  yellow  needles,  melts  at 
134",  and  is  readily  soluble  in  alcohol,  ether,  and  hot  water ;  when 
treated  with  sulphuric  acid  and  sodium  nitrite  in  alcoholic  solution,  it 
is  converted  into  nitrotoluene  (b.  p.  220 — 221°). 

Amidometacresol  [Me  :  OH  :  NH2  =:  1:3:6],  obtained  by  re- 
ducing the  nitro-compound  with  tin  and  hydrochloric  acid,  is  a  grey 
powder  melting  at  174°  with  decomposition.  The  hydrochloride j 
C^'R<)0^,HC\,  crystallises  in  colourless  plates.  The  acetyl  derivative, 
CgHiiNOg,  crystallises  from  water,  in  which  it  is  readily  soluble,  in 
colourless  plates  containing  1  mol.  H2O  ;  these  melt  at  80""  and  lose 
their  water  at  110 — 120°;  the  anhydrous  compound  melts  at  125", 
and  is  sparingly  soluble  in  benzene. 

Methylquino7iechlorimide,  C7H6NOCI,  is  precipitated  when  a  con- 
centrated solution  of  calcium  hypochlorite  is  added  to  a  dilute 
aqueous  solution  of  amidometacresol  hydrochloride.  It  crystallises 
from  alcohol  in  golden  prisms,  melts  at  75°,  and  explodes  at  a 
higher  temperature. 

Dinitrometacresol  ethyl  ether  [Me  :  OEt  :  (N02)2  =  1 .:  3  :  4  :  6]  is 
formed  when  the  corresponding  mononitro-compound  is  treated  with 
fuming  nitric  acid.  It  crystallises  from  dilute  alcohol  in  colourless 
needles,  and  melts  at  97°. 

Dinitrometatoluidine,  prepared  by  heating  the  preceding  compound 
with  ammonia  at  100°,  separates  from  xylene  in  yellow  crystals,  melts 
at  195°,  and  is  only  sparingl}^  soluble  in  alcohol  and  benzene ;  when 
treated  with  nitrous  acid  under  suitable  conditions,  it  is  converted 
into  a-dinitrotoluene  [Me  :  (^03)2  =  1:4:6]. 

Trimtrometacresol  ethijl  ether  [Me :  (^02)3  :  OEt  =  1:2:4:6:3] 
crystallises  from  alcohol  in  slender  needles  or  in  thick'prisms  melting 
at  75° ;  it  is  probably  identical  with  the  compound  (m.  p.  72°)  ob- 
tained by  Nolting  and  von  Salis  from  the  silver  derivalive  of  trinitro- 
•cresol ;  when  treated  with  alcoholic  ammonia,  it  is  converted  into 
trinitrotoluidine  (m.  p.  136°). 

The  volatile  nitrometacresol  (m.  p.  56°)  crystallises  from  ether  in 
yellow  plates,  and  is  only  very  sparingly  soluble  in  water,  but  very 
readily  in  alcohol,  ether,  benzene,  and  chloroform.  The  ^potassium 
derivative  crystallises  in  red  needles,  and  is  very  readily  soluble  in 
water.  The  ethyl  derivative,  CgHuNOs,  crystallises  from  alcohol  in 
■colourless  needles,  melts  at  50 — 51°,  and  is  very  readily  soluble  in 
most  of  the  ordinary  solvents. 

Nitrometatoluidine  [Me  :  NHo  :  NOa  =  1:3:4],  prepared  by  heat- 
ing the  ethyl  derivative  with  ammonia  at  140 — 150°,  crystallises 
from  water  in  golden  plates,  melts  at  109°,  and  is  moderately  easily 
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soluble  in  alcohol,  ether,  benzene,  chloroform,  and  hot  water  ;  ethyl 
nitrite  at  100°  converts  it  into  paranitrotoluene. 

When  nitrometacresol  ethyl  ether  (m.  p.  ^0 — 51°)  is  treated  with 
nitric  acid,  it  is  converted  into  a  dinitro-compound  identical  with 
that  (m.  p.  97°)  obtained  from  the  isomeride  described  above. 

F.   S.  K. 

Constitution  of  Thymol  and  Carvacrol  Derivatives.     By  G. 

Mazzara  {Gazzetta,  20,  417 — 427). — Tetraceiyldiamidothymol  acetate 
[Me  :  NAc2  :  OAc  :  Pr  :  NAcz  =  1:2:3:4:6],  prepared  by  heating 
diamidothymol  hydrochloride  with  acetic  anhydride,  crystallises 
from  dilute  alcohol  in  shining,  white  scales,  softens  at  179"^,  and 
melts  at  184 — 186".     It  is  insoluble  in  alkalis. 

Me 

J)iacetylam,idoethenylainidothymol,  \CMe,  is  obtained  as 

Pr 

a  bye-product  in  the  preparation  of  the  preceding  compound.  It 
is  prepared  by  heating  that  compound  or  its  constituents  at  a 
temperature  of  200°  to  260°.  It  crystallises  from  light  petroleum  in 
large,  colourless,  transparent,  rhombohedric  tables,  melts  at  92 — 94°,. 
and  dissolves  in  the  ordinary  solvents.  It  is  decomposed  by  pro- 
longed digestion  with  alkalis  yielding  products  which  impart  a  violet 
coloration  to  the  liquid.  The  action  of  dilute  hydrochloric  acid 
removes  one  acetyl  group  from  this  compound,  leaving  monacetyl- 
amidoetheriylamidothymol,  a  substance  which  crystallises  from  alcohol 
in  yellowish  or  violet  needles  melting  at  132 — 134*^.  It  dissolves, 
readily  in  alcohol  and  benzene.  It  is  reconverted  into  the  diacetyl 
derivative  by  heating  with  acetic  anhydride  at  200".  It  is  decom- 
posed by  digestion  with  alkalis  or  acids. 

The  action  of  acetic  anhydride  on  diamidothymol  hydrochloride  at 
160°  results  in  the  formation  of  a  mixture  of  di-,  tri-^  and  tetr- 
ticetyldiamidothymol.  These  compounds  are  all  soluble  in  potash,, 
forming  pink  solutions,  from  which  acids  precipitate  the  diacetyl 
derivative.  They  also  dissolve  in  boiling  water  and  in  dilute  alcohol,, 
crystallising  out  in  white  or  pale- violet  scales.  The  tetracetyl  com- 
pound melts  at  216 — 222°,  the  triacetyl  compound  at  238 — 240°,  and 
the  diacetyl  derivative  at  260 — 262^. 

Me 

NHAc  ,-'^1  O . 
AcetylamidoetJienylamidocarvaerol,  '^CMe,  prepared  by 


Pr 

heating  diamidocarvacrol  hydrochloride  with  excess  of  acetic  sjo.- 
hydride  at  210°,  crystallises  from  alcohol  in  yellowish  needles  and 
melts  at  190 — 192°.  The  formation  of  this  ethenyl  derivative  and  of 
the  benzenyl  derivative  previously  described  (this  vol.  p.  48)  support 
the  author's  view,  that  in  dinitrocarvacrol  the  two  nitroxyl  groups 
are  in  the  meta-position  relatively  to  each  other.  S.  B.  A.  A. 
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Constitution  of  Rhodizonic  Acid.  By  R.  Nietzki  (Ber.,  23, 
3135_3141)._The  author  agrees  with  Nef  (Abstr.,  1890,  1270) 
that  rhodizonic  acid  has  the  constitution  C604(OH)2  [O4  :  (0H)2  = 
1:2:3:4:5:6],  and  not  the  symmetrical  constitution  [O4  :  (0H)2  := 
1:2:4:5:3:6].  One  of  the  principal  facts  which  points  to  this 
conclusion  is  that  croconic  acid  hydride,  C5H4O6,  a  compound  which 
is  formed  from  rhodizonic  acid  under  the  influence  of  concentrated 
alkalis,  does  not  combine  with  orthodiamines,  whereas  croconic  acid, 
C5H2O5,  is  readily  converted  into  azines.  This  difference  in  behaviour 
is  best  accounted  for  by  assuming  that  the  hydride  has  the  constitu- 

tion  OH*CH<^        H  ,  and  the  formation  of  a  coinpound  of  this 

CO'C'OH 

nature  from  rhodizonic  acid  can  only  be  explained  by  assuming  that 

the  latter  has  the  asymmetrical  structure.      The  existence  of  dinitroso- 

resorcinoltetroxime,  C6H2(N-OH)4  [(]SrOH)4  =  1:2:3:4],  seems  to 

show  that  the  quinone  of  the  constitution  C6H2O4  [04=  1:2:3:4] 

is  also  capable  of  formation,  whereas  no  symmetrical  paradiquinone 

has  yet  been  obtained ;    this  argument,  as  well  as  the  behaviour  of 

rhodizonic  acid  with   orthodiamines,    bears  out  the    author's    views 

regarding  the  constitution  of  rhodizonic  acid.  F.  S.  K. 


Beplacement  of  the  Hydrogen  Atoms  in  the  Methylene 
Group.  By  0.  Wallach  {Annalen,  259,  300— 309).— The  hydrogen 
atoms  of  a  methylene  group  which  is  in  direct  combination  with  basic 
radicles  are  readily  displaced  by  negative  elements,  more  especially 
by  sulphur  ;  and  in  most  cases,  the  reaction  proceeds  so  well  that  it 
can  be  conveniently  employed  for  the  preparation  of  various  sulphur 
compounds. 

When  benzylaniline  (1  mol.)  is  heated  with  sulphur  (2  atoms)  at 
220°  until  the  evolution  of  hydrogen  sulphide  ceases,  thiobenzanilide 
is  formed  ;  if,  however,  the  temperature  is  raised  to  250 — 260°,  and 
the  heating  is  continued,  benzenylamidothiophenol  (m.  p.  115°)  is 
obtained.  Benzyltoluidine  and  other  benzyl  bases  behave  like 
benzylaniline. 

Tetramethyldiamidothiobenzophenone  can  be  easily  obtained  by 
heating  tetramethyldiamidophenylmethane  (50  grams)  with  sulphur 
(15  grams)  at  230°  until  the  evolution  of  hydrogen  sulphide  is  at  an 
end ;  thiobenzamide  can  be  prepared  by  heating  benzylamine  with 
sulphur  at  180°. 

Tribenzylamine  combines  with  bromine  in  glacial  acetic  acid  solu- 
tion, yielding  a  compound  of  the  composition  (C7H7)3NBr2 ;  this  sub- 
stance crystallises  in  golden  needles,  melts  at  157 — 159°,  is  recon- 
verted into  tribenzylamine  by  sulphurous  acid,  and  when  boiled  with 
water,  is  decomposed  into  benzaldehyde,  dibenzylamine,  and  tribenzyl- 
amine. 

When  benzylamine  is  treated  with  bromine  in  glacial  acetic  acid 
solution,  it  yields  a  crystalline  substance  melting  at  103°,  which  seems 
to  have  the  composition  CH2Ph*NH2Br2 ;  this  bromo-compound  is 
decomposed  by  warm  water  and  alcohol,  and  also  on  exposure  to  the 
air,  into  benzonitrile  and  benzylamine  hydrobromide.  F.  S.  K. 


190  ABSTRACTS  OF  CHEMICAL  PAPERS 

Action  of  Paratoluidine  and  Aniline  on  Phloroglucinol.    Bj 

Gr.  MiNUNNi  {Gazzetta,  20,  319 — 355). — Phloroglucinol  reacts  very 
energetically  with  paratoluidine  or  aniline  forming  compounds- 
analogous  to  those  obtained  by  the  action  of  the  aromatic  amines  on 
monhydric  and  dihydric  phenols.  Both  symmetrical  triparatolyltri- 
amidobenzene,  C6H3(NH'C7H7)3,  the  product  of  the  action  of  para- 
toluidine on  phloroglucinol,  and  tripbenyltriamidobenzene,  obtained 
from  aniline  and  phloroglucinol,together  with  a  number  of  their  deriva- 
tives, have  already  been  described  (Abstr.,  1888, 1081).  The  following- 
are  additional  products  : — The  nitrosyl  derivative  of  triparatolyltri- 
amidobenzene,  C6H3[N(C7E[7)-NO]3,  crystallises  from  boiling  alcohol  in 
slender,  deep-brown  needles,  melts  at  233 — 234°,  and  dissolves  sparingly 
in  hot  benzene  and  in  alcobol  after  prolonged  boiling  ;  it  is  readily 
soluble  in  concentrated  sulphuric  acid  forming  a  dirty- green  solution. 
Biparatolyldiamidohydroccybertzene,  OH*C6H3(NH-C7H7)2,  prepared 
by  heating  a  mixture  of  phloroglucinol  (1  mol.)  and  paratoluidine 
(2  mols.)  for  six  hours  at  140 — 150°,  crystallises  when  pure  from  a 
mixture  of  ether  and  light  petroleum  in  colourless  needles,  melts 
at  120 — 121°,  and,  on  exposure  to  the  air,  turns  grey  at  first,  but 
becomes  intensely  brown  after  a  time.  It  dissolves  readily  in  cold 
benzene,  alcohol,  and  ether,  and  in  hot  alkalis,  but  only  very  sparingly 
in  boiling  water  and  in  concentrated  hydrochloric  acid.  It  is  also 
soluble  in  concentrated  sulphuric  acid  forming  a  colourless  solution 
which  turns  brown  on  heating,  and  reddish  on  addition  of  a  little 
potassium  nitrite.  The  hydrochloride  may  be  obtained  as  a  yellow, 
flocculent,  amorphous  precipitate  which  decomposes  as  soon  as  it  is. 
removed  from  the  acid  solution.     The  patinum  salt, 

OH-C6H3(NHC7H7)2,PtCl4, 

crystallises  in  brilliant,  bronze-coloured  scales,  insoluble  in  ether,  and 
only  very  sparingly  soluble  in  boiling  alcohol ;  it  is  decomposed  by  hot 
water;  on  heating  to  260°,  it  is  converted  into  a  brown,  amorphous 
powder. 

The  acetyl  derivative,  OH'C6ll3(NAcC7H7)2,  crystallises  in  colour- 
less, microscopic  prisms,  melts  at  128 — 129°,  and  dissolves  in  cold 
alcohol  and  benzene,  and  very  sparingly  in  ether.  It  is  also  spa- 
ringly soluble  in  alkalis,  and  more  readily  in  concentrated  acids. 
Ammonia  precipitates  it  unchanged  from  its  hydrochloric  acid  solu- 
tion. 

The  benzoyl  derivative,  OBz-C6H3(NBzC7H7)2  (?),  forms  a  colour- 
less, crystalline  powder  consisting  of  microscopic  plates,  and  melts- 
at  262 — 264°.  It  is  almost  insoluble  in  ether,  and  only  very 
sparingly  soluble  in  alcohol  and  benzene.  It  is  insoluble  in  alkalis, 
but  dissolves  in  concentrated  sulphuric  acid,  and  is  reprccipitated 
unchanged  on  diluting  the  solution.     Its  composition  is  doubtful. 

The  nitrosyl  derivative,  OH-C6H3(NC7H7-NO)2,  crystallii.es  in 
brownish-red,  microscopic  needles  which  darken  on  heating  to  230°, 
but  do  not  fuse  even  at  260°.  It  is  very  sparingly  soluble  in  alcohol 
and  benzene,  and  almost  insoluble  in  ether. 

The  m^ro5?/Z  derivative  of  triphenyltriamidobenzene,  C6H3(]SI'Ph"]S'0)3, 
crystallises  from  alcohol  in  brilliant,  brown  needles,  melts  at  264 — 265°^ 
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■and  is  almost  insoluble  in  alcohol  and  benzene.  It  dissolves  in  cold 
concentrated  sulphuric  acid  forming  a  solution  which  appears  dark- 
green  by  reflected  light,  and  copper-coloured  in  the  magnesium  light. 

Biphemjldiamidohydroxyhenzene,  OH-C6H3(NHPh)2,  is  prepared  by 
heating  phloroglucinol  with  aniline  in  the  theoretical  proportions 
for  six  hours  at  140 — 150°.  It  crystallises  from  a  mixture  of  ether 
and  petroleum  in  slender,  white  needles  which  acquire  a  grey  tinge 
after  some  time,  melts  at  94 — 95°,  and  dissolves  readily  in  cold  alco- 
hol, benzene,  and  ether,  but  only  sparingly  in  water,  alkalis,  and 
hydrochloric  acid.  On  cooling  its  solution  in  potash,  a  substance 
separates  out,  readily  soluble  in  water.  It  dissolves  in  cold  concen- 
trated sulphuric  acid,  and  the  solution  turns  blue  on  the  addition  of 
a  little  sodium  nitrite,  and  brownish-red  when  a  larger  quantity  is 
added.  The  hydrochloride,  OH-C6H3(NHPh)2,2HCl,  is  an  amorphous, 
brownish-yellow  powder  which  is  decomposed  by  hot  water ;  it 
melts  at  85 — 90°,  and  is  soluble  in  alcohol,  but  not  in  ether.  The 
platinum  salt,  OH-C6H3(]S[HPh)2,PtCl4,  crystallises  in  large,  yellow- 
ish-brown plates  which  darken  at  230° ;  it  dissolves  readily  in 
boiling  alcohol,  but  is  insoluble  in  ether.  It  is  decomposed  by  boiling 
water. 

The  acetyl  derivative,  OH-C6H3(NPhAc)2,  forms  a  white,  crystal- 
line powder  which  melts  at  149 — 150°,  and  dissolves  readily  in  boiling 
alcohol  and  benzene.  It  is  moderately  soluble  in  hot  alkalis  and  in 
cold  concentrated  acids.  Ammonia  precipitates  from  its  hydrochloric 
solution  a  white  powder  soluble  in  excess.  The  benzoyl  derivative, 
OH*CGH3(NPhBz)2,  is  obtained  by  treating  the  base  with  benzoic 
anhydride.  It  crystallises  from  alcohol  in  large,  bright-yellow 
needles,  melts  at  184 — 185°,  and  dissolves  readily  in  the  ordinary 
solvents,  and  also  in  boiling  alkaline  solutions  and  in  cold  concen- 
trated sulphuric  acid.  The  nitrosyl  derivative,  OH*C6H3(NPh*NO)2, 
crystallises  from  boiling  glacial  acetic  acid  in  bright-red  needles,  and 
blackens  without  melting  at  250° ;  it  is  almost  insoluble  in  the  ordi- 
nary solvents,  but  dissolves  in  cold  concentrated  sulphuric  acid. 
Attempts  were  made  to  prepare  a  dihydroxy-derivativo, 

C6H3(OH)2-NH-C7H7, 

by  moderating  the  reaction  between  phloroglucinol  and  paratoluidine, 
but  without  success,  the  monhydroxy-derivative  being  formed  in 
every  instance  ;  a  similar  failure  attended  an  attempt  to  prepare 
mixed  derivatives  of  the  type  C6H3(NH-C7H7)2'NHPh.  From  the 
foregoing  results,  it  appears  that  phloroglucinol,  a  trihydric  phenol, 
reacts  more  energetically  with  aromatic  amines  than  the  dihydric 
phenols,  which  in  turn  are  more  active  than  the  monhydric  com- 
pounds. The  energy  of  reaction  must,  therefore,  depend  directly  on 
the  number  of  OH-groups  present.  Moreover,  in  view  of  the  complete 
analogy  between  the  action  of  ammonia  and  that  of  the  substituted 
amines,  it  seems  probable  that  phloramine,  the  product  of  the  action 
of  ammonia  on  phloroglucinol,  is  also  a  derivative  of  trihydroxybenz- 

ene,  and  not  of  the  secondary  phloroglucinol,  JL^Vi-^t  n\r\  '  ^^  indi- 
cated  by  Baeyer  (Abstr.,  1886,  350).  S.  B.  A.  A. 
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Consecutive  Tetramidotoluene.  Bj  R.  ^N'ietzki  and  R.  Rosel 
(Ber.,  23,  3216 — 3219). — A  mixture  of  the  mono-  and  di-nitro- 
derivatives  of  diacetylmetatoluylenediamine  is  obtained  when  di- 
acetylmetatoluylenediamine  is  mixed  with  carbamide  nitrate,  and 
then  gradually  introduced  into  nitric  acid  (6  parts),  which  has  been 
previously  distilled  with  sulphuric  acid,  the  temperature  being  kept 
at  from  5  to  10°.  The  two  compounds  are  precipitated  with  ice  and 
hydrolysed  with  dilute  sulphuric  acid  or  dilute  alkalis ;  the  mono- 
and  di-nitrometatoluylenediamine  obtained  in  this  way  can  be  easily 
separated  from  one  another,  as  the  latter  alone  is  soluble  in  alkalis, 
being  reprecipitated  on  the  addition  of  an  acid. 

Dinitrometafoluylenediamine,  C6HMe(N02)2(NH2)3,  forms  slender, 
golden  needles  and  melts  above  300°. 

Tetramidotoluene  sulphate,  C6HMe(NH2)4,H2S04,  is  obtained  when 
the  dinitro-compound  just  described,  or  tetrisonitrosoresorcinol 
[Me  :  (N0H)4  =  1:3:4:5:6],  is  reduced  with  stannous  chloride 
and  hydrochloric  acid  ;  the  filtered  solution  is  treated  with  sulphuric 
acid,  then  mixed  with  a  considerable  quantity  of  alcohol,  the  precipi- 
tated sulphate  dissolved  in  moderately  dilute  hydrochloric  acid  and 
reprecipitated  with  alcohol ;  it  crystallises  in  small,  almost  colourless 
plates.  When  excess  of  sulphuric  acid  is  added  to  a  hydrochloric 
acid  solution  of  this  salt,  a  compound  of  the  composition 

C6HMe(NH2)4,2H2S04 

is  precipitated  in  small  plates. 

Tetramidotoluene  cannot  be  obtained  by  decomposing  one  of  its 
salts,  as  it  rapidly  oxidises  on  exposure  to  the  air ;  solutions  of  its 
salts  are  coloured  brown  by  ferric  chloride  and  other  oxidising  agents, 
but  a  definite  oxidation  product  could  not  be  obtained. 

A.  quinoxaline  of  the  composition  C3.5H24N4  is  gradually  deposited 
in  yellowish-red  needles  when  tetramidotoluene  sulphate  is  heated 
with  benzil  and  sodium  acetate  in  alcoholic  solution  ;  it  melts  at 
222 — 225°,  and  dissolves  in  concentrated  sulphuric  acid  yielding  a 
red  solution,  the  colour  of  which  changes  to  yellow  on  the  addition  of 
water. 

Croconic  acid  also  combines  with  tetramidotoluene,  yielding  a 
dark-brown  azine,  which  crystallises  in  needles,  but  is  so  insoluble  in 
all  ordinary  solvents  that  it  cannot  be  purified  by  recrystallisation. 

When  tetramidotoluene  sulphate  is  heated  with  sodium  acetate  and 
acetic  anhydride,  a  compound  of  the  composition  C15H20N4O4  is 
obtained ;  this  substance  crystallises  in  colourless  needles,  melts  at 
305°,  is  moderately  easily  soluble  in  hot  water,  and  is  probably  a 
triacetylethenyltetramidotoluene  of  the  constitution 

C6HMe(NHAc)2<^^>CMe. 

It  dissolves  in  dilute  hydrochloric  acid,  and  on  adding  ammonia  to 
the  solution,  a  colourless,  very  readily  soluble  base  melting  at  282"^  is 
precipitated ;  judging  from  the  analysis  of  the  picrate,  this  base  is 
probably  diacetylethenyltetramidotoluene.  F.  S.  K. 
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Diazo-compounds.  By  H.  Goldschmidt  {Ber.,  23,  3220 — 3222). 
— The  author  has  determined  the  molecular  weight  of  meta-  and 
para-nitrodiazobenzene  nitrate  and  of  diazobenzene  chloride,  in 
aqueous  solution  by  Raoult's  method  ;  the  experiments  have  shown 
that  in  very  dilute  aqueous  solutions  these  salts  are  completely  dis- 
sociated, but  that  in  more  concentrated  solutions  the  observed 
molecular  weight  increases  rather  rapidly,  more  quickly,  in  fact,  than 
is  the  case  with  most  metallic  salts ;  the  electrical  conductivity  of 
solutions  of  diazo-salts  is  also  being  investigated.  F.   S.  K. 

Aldoximes.  By  E.  Beckmann  (Ber.,  23,  3319—3331,  and  3331— 
3341). — Salicylaldoxime  (m.  p.  57°)  may  be  converted  into  an  isomeric 
modification  by  the  action  of  hydrochloric  acid,  either  at  the  ordinary 
temperature  or  on  heating.  The  oc-henzyl  ether  of  this  compound  is 
prepared  by  the  action  of  sodium  ethoxide  and  benzyl  chloride,  and 
crystallises  from  warm  alcohol  in  slender,  colourless,  interlaced 
needles  which  melt  at  62 — 63°. 

The  same  compound  is  also  obtained  by  heating  an  alcoholic  solu- 
tion of  salicylaldehyde  with  a-benzylhydroxylamine  hydrochloride 
and  hydrogen  sodium  carbonate.  The  corresponding  ^-henzyl  ether  is 
formed  in  a  similar  manner  from  y3-benzylhydroxylamine,  and  crystal- 
lises from  dilute  alcohol  in  pale-yellow,  lustrous,  rectangular  plates 
which  melt  at  99—100°. 

Action  op  Phenylcarbimide  on  the  Benzaldoximes. — The  phenyl 
isocyanate  employed  in  the  following  experiments  boiled  at  161 — 162°, 
and  was  absolutely  free  from  hydrogen  chloride.  yS-Benzaldoxime  is 
dissolved  in  12 — 14  parts  of  absolute  ether,  and  treated  at  5°  with 
rather  less  than  the  calculated  quantity  of  phenylcarbimide ;  a  copious 
white  precipitate  is  immediately  formed,  consisting  of  microscopic, 
quadratic  plates  which  melt  at  74 — 75°  with  evolution  of  gas;  on 
boiling  with  dilute  potash,  carbonic  anhydride,  aniline,  and  diphenyl- 
carbamide  are  formed.  On  warming  equivalent  quantities  of  y3-benz- 
aldoxime  and  phenylcarbimide  dissolved  in  benzene,  and  evaporating 
the  solution,  crystals  are  deposited  which  melt  at  94°  with  evolution 
of  gas ;  the  substance  is  isomeric  with  the  previous  compound,  and 
has  already  been  prepared  by  Goldschmidt  (Abstr.,  1890,  251). 
Carbonic  anhydride  and  a  trace  of  diphenylcarbamide  are  formed 
by  the  action  of  dilute  potash.  The  first  of  these  isomerides  is  very 
sparingly  soluble,  and  is  converted  into  the  higher  melting  derivative 
on  warming  with  benzene,  but  this  latter  cannot  be  transformed  into 
the  lower  melting  compound.  Neither  of  the  substances  reacts  with 
phenylcarbimide ;  with  hydrogen  chloride,  both  yield  the  compound 
(m.  p.  134°)  described  by  Goldschmidt  (loc.  cit.).  By  the  action  of 
dilute  soda  in  the  cold,  the  lower  melting  compound  yields  chiefly 
^-benzaldoxime,  whilst  benzonitrile  is  the  principal  product  from  the 
higher  melting  modification. 

By  the  action  of  phenylcarbimide  on  a-benzaldoxime  in  ethereal 
solution,  a  compound  separates  which  melts  at  75°  and  is  identical 
with  the  above  derivative  from  /J-benzaldoxime ;  if  this  substance  is 
removed  and  the  solution  allowed  to  remain  for  a  short  time,  a  second 
compound  crystallises  out  in  needles  which  melt  at  135°;   this  has 
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previously  been  described  by  Goldschmidt.  a-Benzaldoxime  is,  there- 
fore, less  stable  than  has  hitherto  been  supposed  ;  it  is  also  found  that 
by  warming,  or  by  keeping  the  c-aldoxime  for  some  time,  the  yield  of 
the  y3-derivative  is  increased.  The  author  suggests  that  the  two 
compounds  obtained  from  /3-benzaldoxime  and  phenylcarbimide  are 
represented  by  the  following  formulae : — 

^r.  ^0 NH  NH-0^  ^^ 

^^<NPh.6  6.NPh>^^- 

y\  /\ 

H     Ph  H     Ph 

(M.  p.  74".)  (M.  p.  94°.) 

Benzalbenzamide,  NHBz'CvHv,  is  obtained  by  the  action  of  benzoic 
chloride  on  ^-benzaldoxime  benzyl  ether,  and  crystallises  from  benz- 
ene in  colourless  plates  which  melt  at  105°.  Acetic  chloride  and 
phosphorus  oxychloride  act  in  a  similar  manner,  but  hydrogen  chloride 
in  benzene  solution  causes  no  change.  The  compound  may  be  pre- 
pared synthetically  from  benzylamine  and  benzoic  chloride.  On 
heating  the  amide  with  hydriodic  acid,  benzyl  iodide,  benzoic  acid, 
and  ammonia  are  formed,  whilst  in  similar  circumstances  /3-benzald- 
oxime benzyl  ether  yields  a  small  quantity  of  benzoic  acid  and  benzyl- 
amine. Goldschmidt  prepared  a  compound  (m.  p.  121°^  by  the  action 
of  phenylcarbimide  on  )3-benzaldoxime  benzyl  ether  ;  this  result  is 
confirmed.  On  heating  with  concentrated  hydriodic  acid,  benzyl 
iodide  is  formed ;  boiling  hydrochloric  acid  is  without  action,  but  on 
heating  at  140°,  complete  decomposition  takes  place  ;  the  compound  is 
unchanged  by  sulphuric  acid  at  ordinary  temperatures. 

By  the  action  of  sodium  ethoxide  on  the  carbanilido-product  dis- 
solved in  alcohol,  carbonic  anhydride  is  eliminated,  and  a  basic  com- 
pound of  the  formula  C20H18N2  is  obtained,  which  crystallises  from 
dilute  alcohol  in  large,  flat,  rectangular  plates  melting  at  99 — 100°. 
The  hydrochloride  crystallises  with  difficulty.  The  same  compound 
is  formed  by  the  action  of  benzanilidiimido-chloride  on  benzyl- 
amine, and  it  must  therefore  be  regarded  either  as  symmetrical 
benzylphenylbenzenylamidine,  or  as  a  quinazoline  derivative  (see 
below).  The  compound  is  not  acted  on  by  hydrochloric  acid  and 
alcoholic  ammonia  ;  on  heating  with  hydriodic  acid,  it  yields  benzoic 
acid,  ammonia,  and  aniline. 

On  heating  the  carbanilido-derivative  with  alcoholic  ammonia  at 
100°  for  an  hour,  benzylideneaniline  is  formed,  together  with  a  viscid, 
oily  liquid  which  yields  benzylidenephenylhydrazone  on  treatment 
with  phenylhydrazine ;  its  molecular  weight  is  111,  as  determined  by 
Baoult's  method ;  the  compound  contains  two  CHPh  groups,  together 
with  the  complex  NPh,  but  its  exact  constitution  is  not  yet  deter- 
mined. 

Of  the  three  formulee  for /3-benzaldoxime,  namely,  PhC!N(OH)C7H7, 
OH-CPhlN-CH,,  and  PhCH-N-CvHv,  the    author  has  previously  ad- 

\/ 
O 

vanced  the  first  two ;   the  above  results  point,  however,  to  the  absence 
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of  a  hydroxyl  group,  and  consequently  the  third  one  would  appear  to 
be  the  most  probable.     The  compound  formed  by  the  action  of  phenyl- 

IVTT PTTPh 

carbimide  would  be  represented  by  the  formula    '.„._,,    „         >NPh, 

O-tlrii'U'UU 

'which  would  account  for  its  great  stability;  by  the  elimination  of 
carbonic  anhydride,  an  amidine  or  quinazoline  derivative  would  be 
formed,  with  the  formula   CeHs-CH/NH-CPhiNPh  or 

9^-^^>CHPh 
CeH^-NPh-^ 

respectively.  J.  B.  T. 

Dyes  of  the  Primuline  Group.  By  E.  Trautmann  {Ghem.  Centr., 
1890,  ii,  440— 441 ;  from  Mon.  Sci.  [4],  4,  811— 820).— If  dehydro- 
thiotoluidine,  prepared  by  heating  paratoluidine  with  sulphur  (Green, 
Trans.,  1889,  227  ;  Gattermann  and  Pfitzinger,  Abstr.,  1889,  867),  be 
heated  with  methyl  alcohol  and  hydrogen  chloride  or  iodide  at 
150 — 200°,  the  salts  of  the  ammonium  base 

C6H3Me<g>C-C6H,-NMe3-OH; 

are  formed ;  the  chloride  has  been  introduced  into  the  market  under 
the  name  tJiioJlavin,  and  is  a  similar  dye  to  auramine.  The  primuline 
base  is  prepared  by  heating  thiotoluidine  or  dehydrothiotoluidine,  or 
even  paratoluidine,  with  sulphur;  its  constitution  has  not  yet  been 
established.  Treatment  with  fuming  sulphuric  acid  converts  it  into 
the  sulphonic  acid,  the  sodium  salt  of  which  is  primuline.  (For  the 
similar  dyes  obtained  from  metaxylidine  and  pseudocumidine,  see 
Abstr.,  1889,  602.)  Dehydrothioxylidine  unites  with  a-naphthol-a- 
sulphonic  acid,  forming  the  dye  named  "  Erika.''  Thiazole-yellow  is 
sodium  amidoazodehydrothiotoluidinesulphonate ;  it  dyes  unbleached 
fibre  greenish-yellow  and  cannot  be  deazotised  on  the  fibre. 

J.  W.  L. 

Parachloracetotoluidide  and  Metaparanitrochloracetotolu- 
ide.  By  H.  Eckenroth  and  A.  DoniNer  {Ber.,  23,  3287—3289).— 
Parachloracetotoluidide  has  previously  been  obtained  by  the  action  of 
chloracetic  chloride  on  paratoluidine,  and  may  be  prepared  by  heating 
paratoluidine  (1  mol.)  with  chloracetic  acid  (2  mols.)  at  80 — 90°  for 
two  hours  ;  the  product  is  treated  with  water  and  recrystallised  from 
alcohol.  If  the  temperature  is  allowed  to  rise  somewhat,  a  second 
compound  is  formed,  which  is  being  further  investigated ;  it  is 
sparingly  soluble  in  water,  but  dissolves  in  dilute  potash,  and  is  pre- 
cipitated by  hydrochloric  acid ;  from  alcohol,  it  crystallises  in  white 
needles  melting  above  230°  with  decomposition. 

Nitrochloroacetotoluidide,  NOo-CeHaMe-NH-CO'CHoCl 

[Me  :  NOo  :  NH  =  1  :  3  :  4], 

is  prepared  by  the  action  of  nitric  acid  at  ordinary  temperatures  on 
the  chloracetic  derivative,  and  crystallises  from  alcohol  in  yellow 
needles  which  melt  at  122°  and  yield  metaparanitrotoluidine  on  treat- 
ment with  potash.  J.  B.  T. 
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Action  of  Potassium  Hypobromite  on  Phenylsuccinamide.  Bj 

S.  HooGEWEEFF  and  W.  A.  VAA'  Dorp  {Uec.  Trav.  Chim.,  9,  33 — 68). — In 
a  previous  communication  (Abstr.,  1889,  981),  fclie  authors  have  shown 
that  chlorine,  bromine,  hydroxy!,  and  nitrosyl  are  extremely  mobile 
when  combined  with  nitrogen,  compounds  containing  such  a  combina- 
tion readily  undergoing  an  intramolecular  change,  in  which  the 
negative  element  or  group  is  displaced  by  a  more  positive  radicle.  In 
continuation  of  these  researches,  they  have  investigated  the  action  of 
potassium  hypobromite  on  phenylsuccinamide,  and  the  properties  of 
the  bromamido-compound  thus  obtained. 

The  phenylsuccinamide  required  for  these  experiments  was  pre- 
pared by  the  method  given  by  Menschutkin  (this  Journal,  1872,  497). 
15  grams  of  this  substance  is  dissolved  in  a  solution  of  18  grams  of 
potash  and  12  grams  of  bromine  in  300  c.c.  of  water,  then  diluted 
with  600  c.c.  of  water,  acidified  with  acetic  acid,  and  the  precipitate 
thus  obtained  washed  with  water.  The  product  could  not  be  obtained 
pure,  but  was  found  to  contain  bromine,  and  from  its  reactions  is  un- 
doubtedly a  hromamidophenylsuccinamide,  NHBr*C4H402*NHPh.  On 
warming  its  solution  in  alcohol  or  acetone,  an  intramolecular  change 
takes  place,  parahromophenylsuccitiamide,  NH2'C4H402*NH*C6H4Br, 
being  formed.  The  latter  is  sparingly  soluble  in  cold  water  and  ether, 
more  readily  in  hot  water,  and  very  easily  in  boiling  alcohol  and 
acetone.  It  crystallises  in  needles  or  plates  which  melt  at  213 — 215° 
with  decomposition.  On  boiling  with  aqueous  potash,  it  yields  first 
parabromophenylsuccinamic  acid  and  ammonia,  the  former  decom- 
posing on  further  heating  with  potash  into  parabromaniline  and 
succinic  acid.  Farabromophenylsuccinamic  acid  crystallises  in  needles, 
melts  at  186 — 187°,  and  is  readily  soluble  in  alcohol  and  acetone, 
sparingly  in  ether  and  water.  It  may  also  be  prepared  by  the  action 
of  alkaline  potassium  hypobromite  on  phenylsuccinamic  acid.  Its 
barium  salt  forms  needles  or  plates,  and  its  copper  salt  is  a  pale-blue 
precipitate. 

By  the  action  of  warm  dilute  potash  on  bromamidophenylsuccin- 
amide,  the  bromine  is  displaced  by  hydroxyl,  and  an  intramolecular 
change  takes  place  at  the  same  time.  To  caiTy  out  the  reaction, 
10  grams  of  phenylsuccinamide  are  converted  into  the  bromamide,  and 
the  latter  is  dissolved  in  a  solution  of  6  grams  of  potash  in  34  c.c.  of 
water,  50  c.c.  of  concentrated  potash  solution  is  then  added,  and  the 
whole  warmed  for  2^  hours  at  55 — 60°.  On  the  addition  of  hydrochloric 
acid,  a  precipitate  is  obtained,  which  is  purified  by  dissolving  it  in 
potash,  reprecipitating  with  hydrochloric  acid,  reducing  its  alkaline 
solution  with  sodium  amalgam,  and  recrystallising  from  hot  water. 
Its  composition  was  found  on  analysis  to  be  doHiaNaOa.  On  passing 
hydrogen  chloride  into  its  alcoholic  solution  and  adding  sulphuric 
acid,  it  very  readily  yields  an  ethyl  salt,  and  therefore  contains  a 
carboxyl  group.  It  loses  the  elements  of  water  on  boiling  with  acetic 
chloride,  forming  a  substance  wniich  is  reconverted  by  alkalis  into  the 
original  compound,  and  on  fusion  with  potash  decomposes  into 
carbonic  anhydride,  aniline,  and  /3-amidopropionic  acid.  From  these 
facts,  it  follows  that  the  acid  has  the  constitution 
NHPh-CO-NH-CH^-CH^-COOH, 


1. 
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and  it  may  be  termed  phenyl- jS-ureidopropionic  acid  or  pJiPMyl-jB-ladur- 
nmic  acid.  It  crystallises  in  needles  or  plates  melting  when  quite  pure  at 
171 — 172°,  and  is  readily  soluble  in  alcohol,  acetone,  warm  water,  and 
warm  acetic  acid,  sparingly  in  ether,  and  almost  insoluble  in  benzene 
and  light  petroleum.  The  calcium  salt,  (CioHn^203)2Ca,  forms  ccn- 
centrically  grouped  needles,  and  the  silver  salt,  CioHuI^^aOaAg,  an 
amorphous,  white  precipitate,  which  is  fairly  stable  towards  light. 
The  ethyl  salt,  doHnNjOaEt,  crystallises  from  water  containing  a  little 
sodium  carbonate,  in  needles,  melts  at  84 — 85°,  and  is  readily  soluble 
in  alcohol,  ether,  and  benzene,  sparingly  in  light  petroleum. 

As  already  stated,  the  acid  is  split  np  on  fusion  with  potash  into 
^fccarbonic  anhydride,  aniline,  and  /3-amidopropionic  acid.  The  latter 
^is  best  isolated  as  the  platinochloride  of  its  ethyl  salt,  which  is  ob- 
tained by  passing  hydrogen  chloride  into  the  alcoholic  solution  of  the 
acid,  evaporating,  and  treating  the  alcoholic  solution  of  the  residue 
with  platinic  chloride  solution.  It  separates  in  yellow  needles,  con- 
taining water  of  crystallisation  which  is  given  off  at  90 — 100°,  the  salt 
then  having  the  composition  (C5HiiN02)2,H2PtCl6.  It  is  readily  soluble 
in  water,  melts  at  193°  with  evolution  of  gas,  and  is  identical  with  the 
compound  prepared  synthetically  from  y3-iodopropionic  acid.  The 
hydrochloride,  C5HuN02,HCl,  forms  hygroscopic  crystals. 

The    compound    obtained    by    the    action    of    acetic   chloride    on 

phenylureidopropionic    acid    has   the    composition    CioHioT^202,    and 

crystallises    in     needles    which    melt    at    231 — 234°,    and    do    not 

volatilise  without  decomposition.     It  stands  in  the  same  relation  to 

phenylureidopropionic  acid  as  hydantoin  to  hydanto'ic  acid,  and  has,. 

NPh'CO 
therefore,  the  constitution  *^C)<-pTTT,prT  ^-CHa,   and  may  be  termed 

phenylhydrouracil.  By  the  further  action  of  acetic  chloride  at  100°, 
or  by  acting  with  an  excess  of  the  latter  on  the  acid,  phenylacefyl- 
hydrouracil,  C12H12N3O3,  is  obtained,  and  crystallises  in  needles  melting 
at  135—138°. 

That  phenylureidopropionic  acid  has  really  the  constitution  above 
assigned  to  it  has  been  further  shown  by  its  synthetical  formation 
from  phenylcarbamide  and  ^-amidopropionic  acid.  On  heating 
these  two  compounds  together  at  135°,  the  following  reaction  takes 
place : — 

NHPh-CO-NHa  +  NHa-CHa-CHa-COOH  = 

NHPh-CO-NH-CHa-CHj-COOH  +  NH3. 

The  compound  thus  obtained  is  identical  in  all  respects  with  the 
acid  above  described,  but  the  yield  is  not  good. 

The  formation  of  phenyl-^-ureidopropionic  acid  from  phenyl- 
succinamide  is  very  difficult,  and  perhaps  impossible,  to  explain,  if  the 
latter  has  the  symmetrical  constitution  usually  assigned  to  it,  namely, 
NH2-CO-CH2-CH2-CO-NHPh.  It  has,  however,  been  shown  by  Auger 
(Abstr.,  1888,  952)  that  asymmetrical  succinamide  can  exist,  and  the 
authors  believe  that  phenylsuccinamide  has  also  the  asymmetrical  con- 

.      .       CH2-CH2^  ^  ^NHPh    ^^     ^  .^  ^   .1        , 

stitution    I  i-k-^^'^MTT      '   ^^   bromamido-compouna  then  be- 

CO O  -M  Jj-i 
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coming    i     '  >C<  .       The    potassium    salt    of    the    latter 

undergoes     an     intramolecular     change,     forming     the     compound 
PIT  'PIT  'N^TC 
i^^__^^  I  ,  which  bj  the  further  action  of  potash  yields 

C00K-CHo-CH2-:N'H-C(0H)(0K)-]S'HPh;    this    then   loses   the   ele- 
ments of  KOH,  forming  phenyl-yS-ure'idopropionic  acid, 
COOK-CH^-CHj-NH-CO-NHPh. 

When  parabromophenylsuccinamide  is  treated  with  potassium 
hypobromite,  it  yields  an  unstable  bromamide,  which  is  readily  con- 
verted into  the  corresponding  hromophenylureidopropw7iic  acid, 
CioHiiBrNzOs,  by  the  action  of  potash.  This  acid  is  readily  soluble 
in  warm  alcohol,  sparingly  in  ether,  benzene,  and  hot  water,  and 
crystallises  in  flat  needles  which  decompose  at  229°.  On  fusion 
with  potash,  it  yields  parabromaniline,  and  its  alkaline  solution 
is  reduced  by  sodium  amalgam  to  phenylui^eidopropionic  acid.  Its 
calcium  salt  is  a  very  voluminous  precipitate,  and  its  silver  salt  forms 
white  flocks. 

By  the  action  of  potassium  hypobromite  (1  mol.)  on  phenylureido- 
propionic  acid,  no  monobromo-compound  could  be  obtained,  but  with 
^  mols.  of  hypobromite,  a  small  quantity  of  dibromophenylureidoprop  ionic 
acid,  CioHioBr.jlS'aOs,  was  formed,  crystallising  in  needles  which  melt  at 
201 — 202°  and  yielding  dibromaniline  (m.  p.  78 — 81°)  on  fusion  with 
potash.  If  3  mols.  of  hypobromite  are  employed,  tribromophenyl- 
ure'idopi'op ionic  acid,  CioH9Br3N203,  is  obtained,  and  is  also  formed  in 
smaller  quantity  with  the  dibromo-compound  when  only  2  mols.  of 
hypobromite  are  used.  It  separates  from  acetic  acid  in  crystals  Avhich 
melt  at  219 — 220°  with  decomposition,  and  yields  symmetrical  tri- 
bromaniline  on  fusion  with  potash.  H.  G.   C. 

Carbamide  Derivatives  of  Amidocinnamic  Acid.    By  F.  W. 

Rothschild  (Ber.,  23,  3341 — 3346). — Orthouramidocinnamic  acid, 
NHs-CO-NH-CeH^-CHiCH-COOH,  is  prepared  by  the  action  of 
potassium  cyanate  on  orthamidocinnamic  acid  hydrochloride,  and  crys- 
tallises from  water  in  small,  pale-yellow  needles  which  dissolve  in 
ammonia  and  also  in  hydrochloric  acid ;  the  aqueous  solution  has  an 
acid  reaction. 

Orthamidocinnamic  acid  thiocyanate, 

cnsh,nh2-C6H4-ch:ch-cooh, 

is  obtained  in  a  similar  manner  to  the  previous  compound,  and  ip 
deposited  from  water  in  tufts  of  prismatic  crystals  which  melt  at 
152°  with  evolution  of  gas.  On  heating  the  compound  at  110 — 120° 
for  18  hours,  orthotliiouramidocinnamic  acid, 

NHa-CS-NH-CeHi-CHiCH-COOH, 

is  formed,  which  melts  at  236 — 239°,  and  is  insoluble  iu  alcohol,  but 
dissolves  in  hot  glacial  acetic  acid  or  ammonia. 
OrthoallylihiouramidocinnaTnic  acid, 

C3H5-nh-cs-nh-C6H4-ch:ch-cooh, 
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crystallises  from  a  small  quantity  of  acetic  acid  on  the  addition  of 
water  in  white  needles  which  melt  at  204 — 208''  with  decomposition. 
Ortho^plienylthiouramidocinnainic  acid, 

I  NHPh-CS-NH-CeHrCH'.CH-COOH, 

crystallises  from  glacial  acetic  acid,  and  melts  at  235 — 237^. 

By  the  action  of  carbon  bisulphide  on  orthamidocinnamic  acid  at  100°, 
a  compound  is  obtained  which  is  probably  orthocarhocinnamyldithio- 
carbamio  acid,  CSSH-NH-CeH^-CHiCH-COOH ;  it  crystallises  from 
water  in  white,  microscopic  prisms,  melts  at  185 — 187°,  and  is  soluble 
in  ammonia  but  insoluble  in  hydrochloric  acid. 

■  Metathiocyanamidocinnamic  acid  is  prepared  by  the  action  of  thio- 
cyanic  acid  on  metamidocinnamic  acid ;  it  crystallises  from  alcohol, 
melts  at  148 — 149°,  and  is  very  readily  soluble  in  water  and  alcohol 
in  the  cold.  The  corresponding  para-derivative  crystallises  from  water 
in  pale,  yellowish-brown  needles,  which  remain  unmelted  at  272°, 
but  decompose  on  suddenly  heating.  It  yields  a  white  silver  salt. 
On  evaporating  an  aqueous  solution,  and  heating  the  residue  for  some 
time  at  100^  parathiouramidociimamic  acid  is  obtained  as  a  yellow 
substance  insoluble  in  alcohol ;  it  remains  solid  at  273°,  but  melts  with 
gas  evolution  when  heated  on  platinum  foil.  J.  B.  T. 

Aromatic  Alkyl  Ketones;  their  Oxidation  by  Potassium 
Permanganate.  By  A.  Glaus  (J.ijr.  Chem.  [2],  42,  508 — 516  ;  com- 
pare Abstr.,  1890,  769,  979). — Paracymyl  methyl  ketone  [Me  :  Ac  :  Pr 
=  1  :  2  :  4]  is  a  nearly  colourless  oil  which  boils  at  249 — 250°  (un- 
corr.),  and  does  not  solidify  at  —10°.  The  oxime  was  obtained.  The 
phenylhydrazide  forms  lustrous,  colourless  needles  which  melt  at  134° 
(uncorr.).  By  reduction  with  zinc-dust  in  alcoholic  potash,  the  ketone 
yields  paracymylmethylcarhinol  [Me  :  Pr  :  CHMcOH  =  1  :  4  :  2],  an 
uncrystallisable  oil  which  boils  above  300°.  The  constitution  of  this 
ketone  is  settled  by  the  fact  that  it  yields  methylisophthalic  acid 
[Me  :  (COOH)o  =  1  :  2  :  4]  (m.  p.  332"),  identical  with  Jacobsen's 
)3-xylidenic  acid  (Abstr.,  1882,  188)  ;  the  potassium  (with  2  mols.  HgO), 
barium  (with  2  mols.  HoO),  and  silver  (with  1  mol.  H2O)  salts  of  this 
acid,  and  the  chloride,  and  the  amide  are  described  ;  further  oxidation 
converts  this  acid  into  trimellitic  acid  [1:2:4]  (m.  p.  210°,  uncorr.). 

Paracymylglyoxylic  acid  [Me  :  CO'COOH  :  Pr  =  1:2:  4],  obtained 
by  oxidising  the  ketone  in  the  cold  with  potassium  permanganate,  is 
a  thick,  yellow  oil ;  it  decomposes  at  220°,  and  dissolves  in  the  usual 
solvents  except  water;  the  calcium  (with  2  mols.  H2O),  barium  (with 
1  mol.  H2O),  and  silver  salts  v/ere  obtained.  When  reduced  with 
sodium  amalgam,  this  acid  yields  paracymylgly collie  acid 

[Me  :  CH(OH)-COOH  :  Pr  =  1  :  2  :  4], 

which  forms  crystals  melting  at  124°  (uncorr.),  and  soluble  in  the 
usual  solvents,  except  cold  water ;  the  sodium,  potassium,  calcium. 
(with  2 J  mols.  H2O),  barium  (with  3  mols.  H^O),  silver,  copper  (with 
8  mols.  HoO),  and  lead  salts  are  described. 

By  heating  paracymyl  methyl  ketone  with  ammonium  sulphide  in  a 
sealed  tube  paracymylacetamide  [Me  :  Pr  :  CH2CO]S"H2  =  1  :  2  :  4]  is 
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obtained ;  this  crystallises  in  thin,  Instrons  scales,  melts  at  123°  (un- 
corr.),  sublimes,  and  dissolves  in  the  usual  solvents,  except  cold  Avater. 
Paracymylacetic  acid  is  obtained  by  saponifying  the  amide  ;  it  crystal- 
lises in  flat,  lustrous,  colourless  needles  which  melt  at  70°  (uncorr.), 
and  dissolve  in  the  usual  solvents,  except  cold  water  ;  the  sodium  (with 
2  mols,  H2O) ,  potassium  (with  1^  mols.  H2O),  calcium  (with  4  mols. 
HaO),  barium  (with  6  mols.  H3O),  and  silver  salts  are  described. 

A.  G.  B. 

Benzoic  Fluoride.  By  E.  Guenez  (Compt.  rend.,  HI,  681 — 682). 
— This  compound  can  be  prepared  by  Moissan's  reaction.  Silver 
fluoride  and  benzoic  chloride  in  equivalent  proportions  are  heated  in 
a  sealed  tube  at  190°  for  Ave  to  six  hours.  The  product  is  distilled 
from  the  silver  chloride,  and  even  if  excess  of  silver  fluoride  has  been 
used,  the  liqaid  must  be  heated  again  in  a  sealed  tube  with  more 
silver  fluoride,  in  order  to  ensure  the  complete  decomposition  of  the 
benzoic  chloride. 

Benzoic  fluoride  is  a  colourless  liquid  with  an  odour  resembling  that 
of  benzoic  chloride,  but  much  more  irritating.  It  boils  at  145°,  burns 
with  a  smoky  flame  with  a  blue  edge,  is  heavier  than  water,  by  which 
it  is  decomposed  into  benzoic  and  hydrofluoric  acids,  and  is  rapidly 
decomposed  by  solutions  of  alkalis,  especially  on  heating.  Benzoic 
fluoride  attacks  glass  with  great  rapidity,  with  formation  of  silicon 
fluoride,  an  alkaline  fluoride,  and  benzoic  anhydride.  C.  H.  B. 

Conversion   of  Cinnamic   into    Isocinnamic   Acid.      By  E. 

Erlenmeyer  (Ber.,  23,  3130 — 3131). — Since  both  a-  and  /J-bromo- 
cinnamic  acid  yield  benzaldehyde  on  oxidation,  the  bromine  atom  must 
be  in  the  a-position  in  both  compounds  ;  it  is  probable,  therefore,  that 
the  so-called  y3-bromocinnamic  acid  corresponds  with  isocinnamic  acid 
and  the  a-brorao-acid  with  cinnamic  acid.  This  view  is  rendered  very 
probable  by  the  fact  that  when  the  yS-acid  is  treated  with  hydrogen 
under  certain  conditions,  it  yields  isocinnamic  acid  and  variable  quan- 
tities of  cinnamic  acid ;  the  iso-acid  obtained  in  this  way  exhibits  all 
the  properties  of  the  natural  isocinnamic  acid  discovered  by  Lieber- 
mann.  F.  S.  K. 

Metaxylalphtlialide.  By  E.  Heilmann  (Ber.,  23,  3157—3168). 
— Metatoluylacetic  acid  is  prepared  by  heating  metatoluylacetonitrile 
with  three  parts  of  concentrated  hydrochloric  acid  at  100°  for  4 — 5 
hours.  On  fusing  metatoluylacetic  acid  with  an  equal  weight  of 
phthalic  anhydride,  together  with  a  small  quantity  of  anhydrous 
sodium  acetate,  water  and  carbonic  anhydride  are  eliminated,  and  a 

substance  with  the  formula  CO<r^  tt  ^ClCH-CeH^Me  is  formed:  if 

the  group  CH-CeH^Me  is  termed  xylal,  then  this  compound  would  be 
called  metaxylalphthalide.  It  crystallises  from  alcohol  in  pale-yellow 
needles  melting  at  152 — 153°,  and  is  very  sparingly  soluble  in  the 
ordinary  media ;  the  yield  is  64  per  cent,  of  the  theory.  On  treat- 
ment with  potash,  xylalphthalide  is  hydrolysed,  and  the  unsaturated 
acid  which  is  first  formed  changes  spontaneously  into  the  com- 
pound CeHiMe-CH.-CO-CeHi'COOH  ;  this  is  deposited  from  alcohol 
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on  the  addition  of  water,  in  long,  lustrous  crystals  which  melt  at 
111 — 112°.     The  corresponding  oximidolactone^ 

is  prepared  by  the  action  of  hydroxylamine  on  the  acid,  and  crystal- 
lises from  dilute  alcohol  in  white,  lustrous  needles  which  melt  at 
133 — 134°,  and  are  insoluble  in  alkalis. 

By  the  action  of  alcoholic  ammonia  on  xylalphthalide,  methylde- 
oxiihenzolncarhoxylamide  is  formed;  it  is  difficult  to  isolate  and  readily 
loses  the  elements  of  water,  metaxylalphthalimidine, 

CO<(?g^>C:CH-06H4Me, 

being  obtained ;  this  crystallises  from  alcohol  in  needles  which  melt 

«  at  165°.     mtro-xylalphthalimidine,  CO<^^>C:C(NOo)-C6H4Me,  is 

^»  prepared  by  the  action  of  nitrous  acid  on  xylalphthalimidine;  it  crys- 
tallises from  alcohol  in  yellow,  lustrous  needles,  and  melts  at 
157 — 159°.  The  reaction  is  explained  by  assuming  that  an  unstable 
dinitro- derivative  is  first  formed,  from  which  the  mononitro-compound 
is  produced  by  the  elimination  of  nitrous  acid.    Dinitro-xylalphthalidey 

CO<^~>C(NOo)-CH(N02)-CoH,Me,  is  prepared  by  the  action  of 

nitrous  acid  on  xylalphthalide,  and  crystallises  from  acetic  acid  in 
white,  lustrous,  rhombohedral  plates,  which  soften  at  125°  and  melt 
at  133^^  with  evolution  of  gas.     Nitro-xylalpJithalide, 

CO<g~^>C:C(NOo:)-aH,Me, 

is  prepared  by  heating  the  previous  compound  with  dilute  alcohol ; 
it  crystallises  in  yellow,  lustrous  needles,  and  melts  at  144°  with 
decomposition. 

Nitro-xylalphthalide  is  dissolved  in  potash,  and  the  solution  acidified 
with  hydrochloric  acid  ;  the  product  consists  of  a  mixture  of  phthalic 
anhydride  and  metatoluylnitromethane^  CeHiMe-CHa'NOo ;  this  com- 
pound is  separated  by  distillation  in  a  current  of  steam,  and  is  a 
yellow,  viscid  liquid  which  decomposes  on  distillation,  has  a  peculiar, 
offensive  smell,  and  yields  metaxylyl amine  on  reduction. 

Nitro-xylalphthalide  is  decomposed  on  heating  at  190°,  phthalic 
anhydride  and  metatoluyl  isocyanate  being  formed;  the  latter  is  a 
colourless,  oily  liquid,  which  boils  at  190 — 200°,  and  yields  metatoluyl- 
carbamide  on  treatment  with  ammonia;  the  vapour  rapidly  attacks 
the  eyes.  By  the  action  of  phosphorus  and  hydriodic  acid  on  nitro- 
'  xylalplithalide,  a  compound  is  obtained  which  is  isomeric  with  xylal- 
phthalide, and  is  therefore  termed  iso-xylalphthalide ;  it  is  slowly 
deposited  from  alcohol  in  long,  slender,  white  crystals,  which  melt  at 
92 — 93°.     The  constitution  of  the  compound  is  probably  represented 

by  the  formula  ^!?'*^^>C-C,H7. 

Iso-xylalphthalimidine,   •  ^C'CvH;,  is  prepared  by  heating 

VOL.    LX.  n 
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the  previous  compound  with  alcoholic  ammonia  at  100°  ;  crystallises 
in  small,  lustrous  needles,  melts  at  196°,  and  is  very  sparingly  soluble 
in  the  ordinary  media.     Metatoluylchloroisoqtiinoline, 

is  obtained  by  the  action  of  phosphorus  oxychloride  on  the  previous  com- 
pound ;  it  crystallises  in  white,  lustrous  needles,  and  melts  at  43 — 44°. 
On  heating  with  hydriodic  acid  at  170°,  and  treating  the  product 

with  potash,  metatolylisoquinoline,  C6H4<^        '  I  is  formed  as  a 

colourless,  viscid  liquid,  which  crystallises  after  some  time,  and  melts 
at  51 — 52 ;  it  is  deposited  from  methyl  alcohol  in  long,  lustrous 
needles.  The  picrate,  hydrochloride,  sulphate,  and  platinochloride  are 
all  crystalline.  J.  B.  T. 

Isogallic  Acid  Phenylhydrazide.  By  C.  Bottinger  (Annalen, 
259,  373 — 377). — The  phenylhydrazine  derivatives  of  tannin  and 
gallic  acid  (Abstr.,  1890,  163)  are  very  similar  in  properties,  and  have 
the  same  reducing  power  as  regards  alkaline  copper  solutions ;  when 
the  tannin  derivative  is  heated  with  hydrochloric  acid  at  120°,  it  is 
decomposed  into  gallic  acid,  phenylhydrazine,  and  a  very  small  quantity 
of  a  reddish-yellow,  crystalline,  neutral  substance ;  the  author  names 
it,  therefore,  isogallic  acid  phenylhydrazide. 

Isogallic  acid  phenylhydrazide  is  converted  into  an  unstable  acetyl 
derivative  on  boiling  with  acetic  anhydride;  it  is  completely  decom- 
posed by  boiling  alkalis,  a  property  which  it  has  in  common  with 
gallic  acid  phenylhydrazide.  F.  S.  K. 

Condensation  Products  of  Amido-acids  with  Benzene- 
sulphonic  Chloride.  By  S.  G.  Hedix  (Ber.,  23,  3196—3199;  see 
also  Hinsberg,  this  vol.,  p.  49). — For  the  preparation  of  the  above 
condensation  products,  the  amido-acid  is  dissolved  in  aqueous  potash, 
and  an  equivalent  quantity  of  benzenesulphonic  chloride  added  in 
small  portions  alternately  with  caustic  potash,  warming  and  shaking 
well  during  the  process.  After  filtering,  if  necessary,  the  liquid  is 
acidified,  and  the  product,  being,  as  a  rule,  sparingly  soluble  in  cold 
water,  may  then  be  readily  purified. 

Alanine  yields  the  compound  SOoPh-NH-CsHi'COOH,  crystallising 
from  hot  water  in  slender  needles  ;  this  melts  at  126°,  but  forms  an  oil 
under  water  at  100°,  and  is  readily  soluble  in  hot  water,  alcohol, 
ether,  and  ethyl  acetate. 

The  leucine  compound,  SOoPh-NH-CoHio'COOH,  crystallises  in 
beautiful,  long  needles  which  melt  at  86°,  and  are  less  soluble  in  water 
than  the  foregoing  compound,  but  readily  soluble  in  alcohol,  ether, 
acetic  acid,  and  chloroform. 

The  aspartic  acid  derivative,  S02Ph'N'H*C2H3(COOH),  crystallises 
in  splendid,  rhomboidal  crystals  melting  at  170°. 

The    alutamine    compound,    S03Ph-XH-C3H,(COOH)o,     does    not 
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■fceparate  on  the  addition  of  an  acid,  but  must  be  extracted  with 
ether,  and  on  the  evaporation  of  this  it  remains  as  a  syrup  which 
gradually  solidifies  over  sulphuric  acid,  but  is  not  thus  obtained  quite 
pure.  It  is  distinguished  from  the  other  condensation  products  by 
its  ready  solubility  in  water. 

Tyrosine  yields  two  compounds,  one  of  which  is  sparingly,  and 
the  other  readily,  soluble  in  water.  Tlie  former  has  the  composition 
S02Ph-N'H-C2H3(C6H4-OH)-COOH,  but  the   latter  has  not  been  ob- 

ttained  pure. 
Tolueneparasulphonic  chloride  also  readily  forms  condensation  pro- 
ucts  with  araido-acids.  Moreover,  fibrin,  after  treatment  with 
ancreatic  juice,  combines  with  benzenesulphonic  chloride,  forming  an 
il,  but  it  is  uncertain  whether  this  is  a  mixture  or  not. 
An  attempt  was  made  to  prepare  henzenesulphoneglycocine^ 
SOiPlrNH'CHo'COOH,  by  feeding  dogs  with  sodium  benzenesulphon- 
ate,  a  process  corresponding  to  the  preparation  of  hippuric  acid  from 
sodium  benzoate.  The  results  obtained,  however,  were  negative,  as 
were  similar  experiments  in  the  human  organism.  H.   Gr.  C. 

Benzenesulphinic  Acid  and  Ethylsulphinic  Acid.  By  W. 
AuTENEiETH  (Annalen,  259,  362 — 364). —  Pure,  dry  benzenesulphinic 
•acid  does  not  readily  undergo  oxidation  on  exposure  to  the  air ;  its 
sodium  salt  is  very  stable,  and  is  not  decomposed  to  any  appreciable 
extent  when  its  aqueous  solution  is  heated  at  180°  for  12  hours. 

Ethylsulphinic  acid  is  best  prepared  by  oxidising  ethyl  mercaptan 
with  potassium  permanganate,  converting  the  sulphonic  acid  thus 
produced  into  the  chloride,  and  reducing  the  latter  with  zinc-dust  in 
alcoholic  solution.  The  pure  acid  is  unstable,  but  the  dry  sodium 
salt  is  only  slowly  oxidised  on  exposure  to  the  air.  P.  S.  K. 

Sulphone  Derivatives  of  the  Crotonic  Acids.  By  W.  Auten- 
liiKTH  (Annale7i,  259,  332 — 357). — /S-I^henylsuljjhoneisocrotofiic  acid, 
CH,'C-SOoPli 

H-C-COOH 

aqueous  solution  of  sodium  yS-chlorisocrotonate  with  sodium  benzene- 
sulphinate  at  140 — 150°  for  six  to  eight  hours,  precipitating  the  acid 
with  sulphuric  acid,  and  then  extracting  with  ether.  It  can  also 
be  obtained  by  treating  ethyl  /:J-diphenylsulphonebutyrate  with 
cold,  concentrated  potash  (compare  next  abstract)  ;  the  yield  is 
almost  quantitative  in  both  cases.  It  crystallises  from  water  in 
needles,  melts  at  126 — 127°,  and  decomposes  at  a  higher  tempera- 
ture;  it  is  moderately  easily  soluble  (1  in  20)  in  boiling,  but  only 
sparingly  (1  in  390  at  15°)  in  cold,  water.  It  is  decomposed  by  tin 
and  warm  concentrated  hydrochloric  acid  witli  liberation  of  mer- 
captan, and  boiling  alkalis  decompose  it  completely  with  elimination 
of  benzenesulphinic  acid,  but  it  is  not  acted  on  by  bromine  in  boiling 
chloroform  solution.  The  potassitim  salt,  C10H9SO4K  +  SB-.O,  crys- 
tallises from  water  in  large,  transparent,  efflorescent  plates,  and  is 
readily  soluble  in  water  and  alcohol.  The  harium  salt,  (CioH9S04)2Ba 
4-  2iH._,0,  magnesium  salt  (with  6  mols.  H2O),  and  zinc  salt  (with 
6  mols.  HoO)  crystallise  well,  and  are  moderately  easily  soluble  in  water. 

p  2 


II        '       ,  can  be  prepared  by  heating  a  moderately  concentrated 
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The  silver  salt,  CioHgSO^Ag,  crystallises  from  water  in  well-defined 

plates,  and   decomposes  suddenly    at    240 — 245°.      The    ethyl   salt, 

CioH9S04Et,  is  a  colourless  oil. 

.,     SOsPh-C-Me  .  ,    , 

l3-Phenylsulphonecrotonic    acid,  n  ^^^^^    is    prepared    by 

heating  an  aqueous  solution  of  the  sodium  salt  of  (S-chlorocrotonic 
acid  with  sodium  benzenesulphinate  at  160 — 180°  for  eight  hours;, 
the  yield  is  quantitative.  It  crystallises  from  water  in  lustrous 
plates,  melts  at  158°  with  previous  softening,  and  is  moderately  easily  Jj 
soluble  in  ether,  alcohol,  and  benzene,  but  only  very  sparingly  in  light 
petroleum ;  it  is  soluble  in  262  parts  of  water  at  15°  and  in  3*8  to 
4  parts  of  boiling  water.  When  heated  at  200 — 210°  for  20  hours,  ic 
is  completely  converted  into  the  isomeride  (m.  p.  127°)  described 
above,  but  attempts  to  bring  about  this  intramolecular  change  by 
means  of  sulphuric  acid,  iodine,  alcohol,  and  water  were  unsuccessful. 
The  potassium  salt,  C10H9SO4K  +  l^HoO,  is  deliquescent,  and  does 
not  crystallise  well.  The  barium  salt,  (CioH9S04)2Ba  +  HjO,  is  very 
readily  soluble  in  water.  The  magnesium  salt  (with  7  mols.  H2O) 
and  the  zinc  salt  (with  6  mols.  H2O)  separate  from  water  in  large, 
transparent  crystals.  The  copper  salt  forms  small  crystals  containing 
1  mol.  H2O.  The  silver  salt,  CioH9S04Ag,  crystallises  from  water  in 
very  small  needles,  and  decomposes  suddenly  at  198 — 200°. 

PIT  'P'^O  Pf 
fi-Ethylsulphoneisocrotonic  acid,  n        "      ,  can  be  prepared  by 

treating  ethyl  yS-diethylsulphonebutyrate  (compare  Baumann,  Abstr.,, 
1887,  123)  with  potash  in  the  cold,  or  by  heating  sodium  /3-chloriso- 
crotonate  at  140 — 150°  with  sodium  ethylsulphinate  in  aqueous  solu- 
tion. It  separates  from  cold  water  in  well-defined  crystals,  melts  at 
98°,  and  is  readily  soluble  in  alcohol,  ether,  chloroform,  and  water, 
but  only  moderately  easily  in  benzene.  It  is  slowly  decomposed  by 
alkalis  into  tetrolic  acid  and  ethyl sulphinic  acid,  and  when  treated 
with  tin  and  hydrochloric  acid  it  yields  mercaptan,  but  it  is  not  acted 
on  by  bromine  in  boiling  chloroform  solution.  The  silver  salt,. 
C6H9S04Ag,  forms  large,  well-defined  crystals,  and  decomposes  on 
exposure  to  light;  the  other  metallic  salts  do  not  crystalliso  well. 
The  ethyl  salt,  C8H14SO4,  is  a  colourless  oil  which  cannot  be  distilled. 
The  stereochemical  isomeride  of  ^-ethylsulphoneisocrotonic  acid 
could  not  be  obtained.  F.  S.  K. 

Sulphur  Derivatives  of  Ethyl  Acetoacetate,  Ethyl  Methyl- 
acetoacetate,  and  Ethyl  Ethylacetoacetate.  By  W.  Autenrieth 
{Annalen,  259,  365 — 373). — Ethyl  ^-diphenylsidphonehutyrate, 
CMe(S02Ph)2*CH2'COOEt,  can  be  obtained  by  adding  sulphuric  acid 
and  potassium  permanganate  to  a  benzene  solution  of  ethyl  /3-dithio- 
phenylbutyi^te  (compare  Baumann  and  Escales,  Abstr.,  1886,  878) 
until  a  permanent  coloration  is  produced.  It  separates  from  alcohol 
in  well-defined,  lustrous  crystals,  melts  at  97°,  and  is  readily  soluble 
in  hot  alcohol,  ether,  and  benzene,  but  only  sparingly  in  cold  alcohol, 
and  insoluble  in  water;  when  treated  with  potash,  it  is  converted 
into  /3-phenylsulphoneisocrotonic  acid  (compare  preceding  abstract). 


II 
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IK  mhyl  oc- ethyl- ^-diethylsulphonehuty rate,  CMe(S02Et)2-CHEt-COOEt, 
^^  formed  when  ethyl  a-ethyl-Z^-dithioethylbutj^rate,  the  condensation 
product  of  ethyl  mercaptan  and  ethyl  ethylacetoacetate,  is  oxidised 
in  a  similar  manner.  It  crystallises  from  boiling  water  in  lustrous 
plates,  melts  at  87 — 88°,  and  is  readily  soluble  in  ether,  benzene,  and 
alcohol ;  it  is  not  acted  on  by  concentrated  potash  or  ammonia  in  the 
cold,  but  on  boiling  with  potash,  it  is  gradually  decomposed,  yielding 
small  quantities  of  an  acid  melting  at  102 — 103°,  the  nature  of  which 
could  not  be  determined. 

Ethyl  oc-methyl-^-diethylsulphonebutyrate,  prepared  in  like  manner, 
crystallises  from  water  in  plates,  melts  at  79°,  and  is  only  sparingly 
soluble  in  cold,  but  readily  in  hot,  water  ;  it  is  not  acted  on  by  cold 
alkalis,  but  when  boiled  therewith,  it  is  completely  decomposed. 

Ethyl  a-ethyl-13-dithwphenylbutyrate,  CMe(SPh)2-CHEt'C00Et,  is 
obtained  when  hydrogen  chloride  is  passed  into  a  mixture  of  ethyl 
ethylacetoacetate  and  phenyl  mercaptan.  It  separates  from  alcohol 
in  large,  transparent  crystals,  melts  at  70 — 71°,  and  is  readily  soluble 
in  benzene,  alcohol,  and  ether,  but  insoluble  in  water. 

Ethyl  oi-ethyl-fi-diphenylsulphonebutyrate,  O20H24S2O6,  prepared  by 
oxidising  the  preceding  compound  in  the  manner  described  above, 
.separates  from  alcohol  in  crystals,  melts  at  111°,  and  is  insoluble  in 
water,  but  readily  soluble  in  alcohol,  benzene,  and  ether  ;  when  boiled 
with  potash,  it  yields  only  a  trace  of  an  acid.  F.   S.  K. 

Indene  and.  Cinnamene  in  Coal-tar.  By  G.  Kraemer  and 
A.  Spilkkr  (Ber,,  23,  3276—3283  ;  compare  Abstr.,  1890,  496).— The 
higher  fractions  of  the  light  oils  obtained  from  coal-tar  contain  a 
hydrocarbon  of  the  composition  CgHg,  to  which  the  authors  give  the 

name  indene,  as  it  has  the  constitution  C6H4<^p-rT  ^CH. 

This  compound  is  isolated  in  the  following  manner  from  the  frac- 
tions boiling  at  176 — 182°,  the  yield  of  the  pure  substance  being 
about  20  per  cent,  of  the  crude  oil  employed  : — -A  quantity  of  picric 
acid,  sufficient  to  combine  with  the  unsaturated  compounds  (deter- 
mined by  titrating  a  portion  of  the  oil  with  bromine),  is  dissolved  in 
the  hot  liquid,  the  crystalline  precipitate,  which  contains  as  impuri- 
ties all  the  naphthalene  and  a  little  cumarone,  is  treated  with  steam, 
and  the  indene  in  the  distillate  purified  by  precipitation  with  picric 
acid  in  toluene  solution.  The  picrate  is  obtained  in  this,  way  in 
golden  needles  melting  at  98°  ;  it  decomposes  slowly  on  exposure  to 
the  air,  but  quickly  when  heated  with  water,  and  it  explodes  when 
heated  in  the  dry  state. 

Indene  is  a  colourless  oil  of  sp.  gr.  1'04  at  15",  which  turns  yellow- 
ish on  keeping,  the  colour  disappearing  again  on  exposure  to  light ;  it 
boils  at  179'5 — 180"5°  (corr.),  is  converted  into  a  resinous  compound 
(parindene)  by  concentrated  sulphuric  acid  in  benzene  or  ethereal 
solution,  and  into  a  very  insoluble,  infusible  substance,  which  con- 
tains a  large  quantity  of  sulphur,  by  energetic  treatment  with  concen- 
trated sulphuric  acid.  On  oxidation  with  boiling  30  per  cent,  nitric 
acid,  it  yields  phthalic  acid.  The  dihromide,  CgHsBro,  prepared  by 
treating  the  hydrocarbon  with  the  theoretical  quantity  of  bromine  in 


206  ABSTRACTS   OF   CHEMICAL  PAPERS. 

ethereal  solution,  forms  transparent,  prismatic  crystals,  melts  at 
43 — 45",  and  is  readily  soluble  in  all  ordinary  solvents  except  water  and 
light  petroleum  ;  it  readily  undergoes  spontaneous  decomposition  with 
evolution  of  hydrogen  bromide  and  formation  of  a  resinous  substance. 

Inclene  hydroxybromide,  CgHgBrO,  is  formed  when  the  dibromide  is 
warmed  with  water  or  boiled  with  10  per  cent,  alcohol ;  it  crystallises 
in  colourless  needles,  melts  at  130 — 131°,  and  is  soluble  in  water  and 
alcohol. 

Hydrindene,  CgHjo,  is  obtained  when  indene  is  reduced  with  sodium 
and  alcohol;  it  is  a  colourless  oil  of  sp.  gr.  0'957  at  15°,  and  boils  at 
176 — 176'5°  (corr.).  It  forms  a  sulphonic  acid,  the  salts  and  amide  of 
which  are  very  like  the  corresponding  derivatives  of  benzenesulphonic 
acid. 

Cinnamene  can  be  isolated  from  coal-tar  in  the  form  of  the  crystal- 
line dibromide,  CsHeBra,  by  treating  well-cooled,  crude  xylene  with 
bromine  and  evaporating  the  solution. 

The  red  coloration  which  is  produced  on  dissolving  impure 
naphthalene  in  sulphuric  acid  is  due  to  the  presence  of  indene,  and 
the  red  coloration  observed  in  the  case  of  phenol  is  probably  due  to 
a  similar  cause.  F.  S.  K. 

Synthesis  of  Indigo  with  Phenylglycocine.  By  K.  Heumann 
(J.  pr.  Chem.,  [2],  42,  520). — The  author  claims  priority  as  to  the 
method  for  the  synthesis  of  indigo  published  by  Lederer  (this  vol., 
p.  75),  he  having  already  patented  the  method.  Lederer  is  mistaken 
in  supposing  that  indigo  is  left  when  the  melt  is  dissolved  in  water  or 
dilute  sulphuric  acid;  any  that  may  be  formed  is  only  produced  by 
oxidation  by  the  air  ;  some  substance  like  indigo-white  is  the  actual 
product  of  the  fusion,  and  oxidation  is  necessary  to  convert  tliis  into 
indigo.     The  author  is  further  investigating  the  subject. 

A.  G.  B. 

Synthesis  of  Indigo  from  Anilidoacetic  Acid.  By  A.  Bieder- 
MANN  and  R.  Lepetit  {Ber.,  23,  3289— 3291).— Aniline  and  chlor- 
acetic  acid  are  mixed  together  in  molecular  proportions  and  fused 
with  3 — 4  parts  of  soda,  together  with  sufficient  water  to  form  a 
paste ;  as  soon  as  the  mass  becomes  orange-coloured,  it  is  quickly 
cooled,  dissolved  in  water,  and  the  solution  oxidised  by  means  of  a 
current  of  air ;  indigo  is  at  once  deposited,  the  yield  being  9' 5  per 
cent.  It  is  probable  that  in  the  first  instance  anilidoacetic  acid  is 
formed ;  two  molecules  then  combine  together  with  elimination  of 
water  and  hydrogen.  Indigo  may  also  be  obtained  by  the  fusion  of 
anilidoacetic  acid  and  sodium,  the  product  being  then  oxidised  with 
air  as  before.  Indigo  is  directly  prepared  by  the  fusion  of  a  mixture 
of  oxanilic  acid  and  anilidoacetic  acid  in  molecular  proportion  with 
excess  of  soda  ;  the  yield  is  a  little  less  than  with  anilidoacetic  acid 
alone.  J.  B.  T. 

Condensation  of  Cinnamene  with  Methylbenzene  Deriva- 
tives. By  G.  Keaemer  and  A.  Spilker  (Ber.,  23,  3169—3174).— 
Crude  xylene  containing  cinnamene  is  treated  with  concentrated  sulph- 
uric acid,  when  two  layers  of  liquid  are  formed,  the  heavier  of  which 
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contains  sulphonic  acids.  The  lighter  oily  portion  is  separated,  washed 
with  soda,  and  distilled  in  a  current  of  steam;  the  residue  after  fraction- 
ation in  a  vacuum,  yields  pA-en^/Z^oZwi/ZpeutouejCHoPh'CHo'CHo'CeHiMe;, 
this  is  a  colourless,  viscid  liquid  which  boils  at  293 — 294°,  and  has  a 
sp.  gr.  of  0'987  at  15°.  It  is  probable  that  in  the  first  instance 
cinnamene  and  sulphuric  acid  combine  to  form  an  additive  com- 
pound, which  then  condenses  with  xylene  according  to  the  equa- 
tion CHoPh-CHo-SO^H  +  2C6H4Me,  =  CH2Ph-CHo-CHo-C6H4Me  -f 
OeHsMeo'SOaH  -f  HoO.  It  is  found  that  other  methylbenzene  deri- 
vatives condense  with  cinnamene  in  a  similar  manner,  but  benzene 
itself  does  not  react  in  this  way.  On  passing  the  vaporised  substance 
through  heated  tubes,  hydrogen  and  methane  are  eliminated,  and 
methylanthracene  (m.  p.  200^)  is  formed ;  the  yield  is  62"5  per  cent, 
of  the  substance  employed. 

Corresponding  anthracene  derivatives  are  obtained  from  the  con- 
densation products  of  cinnamene  and  toluene,  metaxylene,  and 
psendocumene  respectively. 

The  authors  point  out  the  bearing  of  their  work  on  the  theories 
regarding  the  formation  of  the  higher  boiling  constituents  of  coal  tar, 
and  conclude  with  some  polemical  remarks  on  the  Duismore  process 
for  the  manufacture  of  coal  gas.  J.  B.  T. 

Cinnamene  Derivatives  of  Aromatic  Hydrocarbons  and 
their  Conversion  into  Anthracene  and  Methylanthracenes. 
By  Gr.  Kkaemer,  A.  Spilker,  and  P.  Eeerhaedt  (Ber.,  23,  3269 — 
3276;  compare  preceding  abstract). — The  compounds  formed  by 
the  condensation  of  cinnnamene  with  xylene  are  most  probably  a/3-, 
and  not  a-y-derivatives  of  propane  as  was  previously  supposed  ;  this 
view  would  explain  theii-  ready  transformation  into  anthracene 
derivatives. 

Metaxylenecinnamene  {ce.ft-'phenijlmetatoluyljprojpayie), 

CHMePh-CHs-CeH^Me, 

prepared  by  gradually  adding  concentrated  sulphuric  acid  to  a 
mixture  of  metaxylene  and  cinnamene,  is  a  colourless,  feebly 
fluorescent  oil  of  sp.  gi\  0*987  at  15° ;  it  boils  at  240*^  under  a  pressure 
of  110  mm.,  and  at  311 — 312°  (corr.),  and  is  miscible  with  alcohol, 
ether,  benzene,  and  light  petroleum,  but  insoluble  in  water.  When 
passed  through  a  red-hot  tube,  it  is  almost  completely  converted  into 
methylanthracene  (m.  p.  207°). 

Paraxylenecinnamene  (oclS-phenyhnetatoluylpropane^ ,  CieHig,  obtained 
from  paraxylene  in  like  manner,  boils  at  302 — 303^  (corr.),  and 
resembles  the  preceding  compound  very  closely. 

Ortho-xylenecinnnamene  (a/3-phenylorthotoluylpropane),  CieHis,  boils 
at  316— 317°  (corr). 

F sGudocwmenecinnameiie  {ajS-phenylxylylpropane) , 

CHMePh-CHs-CeHaMe^, 

is  obtained  by  the  condensation  of  cinnamene  with  trimethylbenzene  ; 
it  boils  at  324°  (corr.)  and  is  readily  converted  into  dimethyl- 
anthracene  (m.  p.  235°). 

Toluenecinnamene    (ay3-diphenyl propane),  CHMePh'CHgPh,    pre- 
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pared  from  toluene  in  like  manner,  is  a  colourless  liquid  boiling  at 
291 — 293°  (corr.)  ;  when  heated  strongly,  it  yields  only  small  quanti- 
ties of  anthracene. 

Condensation  products  of  benzene  with  cinnamene  could  not  be 
obtained.  F.  S.  K. 

Condensation  Products  of  Paranitrobenzyl  Cyanide.    By  P. 

Remse  (Ber.,  23,  3133 — 3136). — A  compound  of  the  constitution 
CHPh!C(CN)-C6H4'N02  is  formed  when  sodium  etboxide  is  gradually 
added  to  a  mixture  of  paranitrobenzyl  cyanide  (1  mol.)  and  benzal- 
dehyde  (1  mol.)  until  a  blue  coloration  is  produced.  It  crystallises 
from  alcohol  in  yellow  needles,  melts  at  175 — 176°,  and  is  soluble  in 
glacial  acetic  acid,  benzene,  and  chloroform,  but  only  sparingly  in 
alcohol  and  ether,  and  insoluble  in  water. 

The  condensation  product  obtained  in  like  manner  from  orthonitro- 
benzaldehj^de  and  paranitrobenzyl  cyanide  has  the  composition 
C15H9N3O4 ;  it  crystallises  from  glacial  acetic  acid  in  large,  yellowish 
needles,  melts  at  184 — 185°,  and  is  soluble  in  chloroform,  benzene, 
alcohol,  and  ether,  but  insoluble  in  water. 

Metanitrobenzaldehyde  and  paranitrobenzyl  cyanide  also  condense 
to  form  a  compound  of  the  composition  C15H9N3O4,  which  crystallises 
from  alcohol  in  yellow  needles,  melts  at  195°,  and  is  soluble  in  most 
ordinary  solvents  except  water. 

A  compound  of  the  constitution  OMe-C6H4-CH:C(CN)-C6H4-NO, 
can  be  obtained  by  treating  anisaldehyde  with  paranitrobenzyl 
cyanide  as  described  above;  it  crystallises  from  alcohol  in  yellow 
needles,  melts  at  165 — 166°,  and  is  soluble  in  ether,  benzene,  and 
glacial  acetic  acid. 

The  condensation  product  of  cinnamaldehyde  and  paranitrobenzyl 
cyanide  has  the  constitution  CHPh:CH-CH:C(CN)-C6H4-N02 ;  it  crys- 
tallises from  glacial  acetic  acid  in  yellow  needles,  melts  at  205 — 206°, 
and  is  soluble  in  benzene  and  chloroform,  but  more  sparingly  in 
alcohol  and  ether,  and  insoluble  in  water.  F.  S.  K. 

Condensation  of  Unsaturated  Hydrocarbons  with  Phenols. 
By  W.  KoENiGS  (Ber.,  23,  3144— 3146) .—When  a  mixture  of  iso- 
amylene  and  phenol  is  treated  with  a  mixture  of  concentrated  sulph- 
uric acid  (1  vol.)  and  glacial  acetic  acid  (9  vols.)  at  the  ordinary 
temperature  for  1  to  2  days,  a  considerable  quantity  of  parisoamyl- 
phenol  is  formed, 

Hydroxj/diphenylethane,  CHMePh*C6H4*OH,  is  obtained  when 
cinnamene  is  treated  with  phenol  under  the  same  conditions  as  those 
described  above  ;  the  yield  is  about  40  per  cent.  The  reaction  product 
is  submitted  to  distillation  with  steam  and,  as  soon  as  the  whole  of 
the  phenol  has  passed  over,  the  receiver  is  changed,  the  residue 
heated  to  160 — 170°,  and  the  hydroxydiphenylmethane  distilled  with 
superheated  steam;  the  oily  product  is  then  converted  into  the 
benzoyl  derivative  (m.  p.  83°)  by  Baumann's  method,  and  the  latter, 
after  reciystallisation  from  alcohol,  hydrolysed  with  alcoholic  potash. 
The  phenol  obtained  in  this  way  solidifies  on  cooling,  and  forms  a 
sodium  derivative  which  crystallises  in  colourless  needles. 
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Resorcinol  seems  to  yield  condensation  products  with  amylene  and 
with  cinnamene  just  as  readily  as  phenol.  F.   S.  K. 

Diphenyl  Derivatives  from  Alkylquinols.     By  E.  Noelting  and 

P. Werner (J5er.,  23,  3246— 3252).— JDiethyltoluquinol,  CeHgMeCOEt),, 
can  be  obtained,  together  with  the  monethyl  derivative,  by  heating 
toluquinol  with  ethyl  bromide  and  sodium  ethoxide  in  alcoholic 
solution  for  5  to  6  hours  at  130 — 140°  ;  the  two  compounds  are 
separated  by  treating  the  product  with  soda,  in  which  the  diethyl 
derivati\^e  is  insoluble.  It  is  a  colourless  liquid  of  sp.  gr.  1"0134 
at  15°,  boils  at  247 — 249°  (corr.),  and  solidifies  at  a  low  temperature, 
melting  again  at  8 — 9°  ;  it  is  insoluble  in  water,  but  miscible  with 
alcohol,  ether,  benzene,  and  chloroform  in  all  proportions. 

Ethyltoluquinol,  C6H3Me(OH)'OEt,  is  obtained  when  the  alkaline 
filtrate  from  the  preceding  compound  is  acidified  and  then  extracted 
with  cold  benzene ;  ifc  crystallises  from  dilute  alcohol  in  plates, 
melts  at  116—117°,  and  boils  at  253—287°. 

BietJwxydimethyldiphenylquinone  (diethoxyditolylquinone), 

CoHoMe(OEt)-0 

66H2Me(OEt)-6' 

is  formed  when  the  diethyl  derivative  described  above  is  dissolved  in 
a  mixture  of  dilute  acetic  acid  and  sulphuric  acid  and  a  concentrated 
solution  of  sodium  dichromate  is  gradually  added.  It  crystallises  from 
alcohol  in  greenish-black  needles  which  melt  at  139°,  and,  when 
crushed,  give  a  reddish-brown  powder;  it  is  precipitated  from  its 
solution  in  boiling  glacial  acetic  acid  on  the  addition  of  water  in 
reddish- brown  flocks.  It  resembles  very  closely  the  cedriret-like 
oxidation  product  of  the  dimethyltoluquinol  (compare  Metzki, 
Abstr.,  1883,  465),  than  which  it  is,  however,  much  more  readily 
soluble  in  alcohol  and  glacial  acetic  acid. 

Diethyltetrhydroxyditolyl,  OH-C6H3Me(OEt)-C6H2Me(OEt)-OH, 

prepared  by  reducing  the  preceding  compoand  with  sulphurous 
anhydride  in  boiling  alcoholic  solution,  crystallises  from  dilute  alcohol 
in  colourless  needles,  melts  at  132 — 133°,  sublimes  with  partial  de- 
<;ompo5ition,  and  readily  oxidises  on  exposure  to  the  air ;  it  is  only 
sparingly  soluble  in  water,  but  moderately  easily  in  the  ordinary 
organic  solvents. 

Dimethoxyditolylquinoue  (compare  Nietzki,  loc.  cit.)  and  diethoxy- 
<litolylquinone  are  reconverted  into  the  corresponding  quinols  by 
phenylhydrazine,  phenylhydrazinesulphonic  acid,  and  sodium  hydro- 
gen sulphite;  attempts  to  convert  the  quinols  into  deriv^atives  of 
diphenylene  oxide  were  unsuccessful. 

Diacetyldimethoxydiioh/lqui7iol, 

OAc-C6H2Me(OMe)-C6H2Me(OMe)-OAc, 

is  formed  when  dimethoxyditolylquinol  is  boiled  with  acetic  an- 
hydride and  sodium  acetate;  it  crystallises  in  colourless  needles, 
melts  at  123°,  and  is  readily  soluble  in  glacial  acetic  acid,  boiling 
ulcohol,  and  benzene,  but  insoluble  in  water  and  alkalis. 

Sromodimethylquinol,    C6H3Br(OMe)2,   can    be    obtained,    together 
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with  the  dibromo-derivative  and  a  liquid  boiling  at  246 — 260°,  which 
is  probably  bromomethylquinol,  by  treating  dimethylquinol  with 
bromine  (1  mol.)  in  cold  glacial  acetic  acid  solution ;  it  is  a 
colourless  oil  of  sp,  gr.  1'445  at  15°,  boils  at  262 — 263°  (corr.), 
and  is  insoluble  in  water,  but  readily  soluble  in  the  ordinary  organic 
solvents.  When  treated  with  potassium  dichromate  and  sulph- 
uric acid  under  suitable  conditions,  it  yields  a  very  small  quan- 
tity of  a  cedriret-like  compound,  which,  on  reduction,  is  converted 
into  a  colourless,  crystalline  ieuco-com pound.  The  m^ro-compound 
N'02*C6H2Br(OMe)2,  prepared  by  nitrating  with  acid  of  sp.  gr.  1-4 
in  well -cooled  acetic  acid  solution,  crystallises  from  glacial  acetic  acid 
in  orange-yellow  needles,  and  melts  at  152 — 153°.  Warm  nitric 
acid  converts  dibromodimethylquinol  (Habermann,  Ber.,  11,  1137) 
into  a  nitro-compound,  which  crystallises  in  orange  prisms  and  melts 
at  188°. 

Dibromodimethylquinol,  nitrobromodimethylquinol,  nitrodibromo- 
dimethylquinol,  and  nitrodimethylquinol  cannot  be  converted  into 
cedriret-like  compounds. 

Dimethylparaxyloquinol,  CeHaMeoCOMe)}  [Mco :  (0Me)2  =  1:4:2:5], 
prepared  by  heating  paraxyloquinol  with  sodium  methoxide  and 
methyl  iodide  in  methyl  alcoholic  solution  for  8 — 10  hours,  crystal- 
lises^, from  dilute  alcohol  in  colourless  plates,  melts  at  108°,  and  is 
soluble  in  ether,  but  insoluble  in  water.  The  corresponding 
diethyl  derivative  melts  at  111 — 112°,  and  not  at  105 — 106°,  as  stated 
by  Stadel  and  Holz. 

Diethylmetaxyloquinol  is  a  colourless  oil  boiling  at  240 — 249°. 
The  corresponding  oWAo-compound,  C6H2Me2(OEt)2  [Me2  :  (0Et)2  = 
1:2:3:4],  forms  colourless  plates,  melts  at  68 — 69°,  and  is  readily 
soluble  in  alcohol,  benzene,  ether,  &c.,  but  insoluble  in  water. 
Cedriret-like  oxidation  products  cannot  be  obtained  from  the  xylo- 
quinol  derivatives  described  above.  F.  S.  K. 

Orthomethylbenzidine.  By  R.  Hirsch  (Ber.,  23,  3222—3226). 
— Orthomethylbenzidine  can  be  prepared  in  the  following  manner 
(compare  D.  R.-P.  54112)  : — A  solution  of  nitrobenzene  (1  part)  and 
orthonitrotoluene  (4  parts)  in  alcohol  (5  parts)  is  boiled  with  sodium 
hydroxide  (about  0'5  part)  and  zinc-dust  added  until  the  solution 
becomes  grey  or  bright  yellow ;  the  alcohol  is  then  evaporated,  the 
residue  carefully  treated  with  a  quantity  of  hydrochloric  acid  just 
sufficient  to  dissolve  the  zinc  hydroxide,  but  not  the  organic  bases, 
and  the  solution  filtered.  The  residue,  which  consists  principally  of 
hydrazobenzene  and  its  homologues,  is  then  dissolved  in  warm 
dilute  hydrochloric  acid  to  convert  these  compounds  into  the  cor- 
responding benzidines,  the  excess  of  acid  expelled  from  the  filtered 
solution,  the  bases  precipitated  wdth  sodium  sulphate,  and  the  sulph- 
ates decomposed  with  sodium  carbonate.  The  mixture  of  the  three 
bases  (benzidine,  orthotoluidine,  and  orthomethylbenzidine)  obtained 
in  this  way  is  repeatedly  extracted  with  boiling  water,  and  the  com- 
bined extracts  carefully  treated  with  dilute  sulphuric  acid  to  precipi- 
tate the  sulphates  of  benzidine  and  orthomethylbenzidine ;  these  salts 
are  decomposed,  and  the  mixture  of  bases  again  extracted  (5  times) 
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wi^li  boiling  water  (20  parts),  wlieii  pure  orthomethylbenzidine  is 
deposited  from  the  first  two  extracts,  on  cooling,  in  lustrous  plates 
melting  at  115°.  It  melts  at  about  90°  under  water,  forms  a  diacetjl 
deri\rative  melting  at  310°,  and  a  benzylidene  derivative,  whicli 
crystallises  from  alcohol  in  yellow  plates,  and  melts  at  217°. 

F.  S.  K. 

Diphenyl  Bases.  By  E.  Noelting  and  P.  Werner  (Ber.,  23, 
^252— S266) .—DitolyUne  hydrochloride,  CiJli<i'^2,2B.C\,  is  obtained, 
together  with  tolidine  hydrochloride  and  other  compounds,  when 
orthohydrazotoluene  is  treated  with  warm  concentrated  hydrochloric 
acid  (4  parts).  The  solution  is  heated  to  boiling,  then  allowed  to 
cool,  the  tolidine  hydrochloride  and  azotoluene  separated  by  filtra- 
tion, and  the  filtrate  concentrated  by  evaporation ;  after  filtering 
again,  the  solution  is  rendered  alkaline,  extracted  with  ether,  the 
ether  evaporated,  and  the  residue  heated  at  250°  until  free  from 
orthotoluidine ;  it  is  then  dissolved  in  hydrochloric  acid,  the  di- 
tolyline  reprecipitated  from  the  filtered  solution,  extracted  with  ether, 
and  converted  into  the  hydrochloride  by  passing  hydrogen  chloride 
into  the  dried  ethereal  solution.  This  salt  crystallises  in  colourless 
needles,  and  is  very  readily  soluble  in  water,  but  only  sparingly  in 
hydrochloric  acid  ;  in  its  aqueous  solutions,  bromine- water  produces  a 
slight,  dirty-green  coloration  whicli  changes  to  violet.  The  free  base 
is  a  colourless,  flocculent  compound  which  rapidly  oxidises  on  expo- 
sure to  the  air.  The  sulphate  is  very  readily  soluble.  The  colouring 
matters  obtained  from  ditolyline  do  not  dye  cotton  fibre. 

Parabromazobenzene  (m.  p.  82°),  identical  with  the  compound 
obtained  by  Janovsky  and  Erb  (Abstr.,  1887,  478)  by  brominating 
azobenzene,  can  be  prepared  from  amidoazobenzene  by  Sandmeyer's 
method ;  when  treated  with  stannous  chloride  in  alcoholic  solution,  it 
is  converted  into  bromodiphenyline  (bromobenzidine). 

Pariodazohenzene,  C12H9N2I,  prepared  in  like  manner,  crystallises 
from  alcohol  in  yellowish-brown  needles,  melts  at  105",  and  is  soluble 
in  ether  and  benzene,  but  insoluble  in  water.  The  corresponding 
/ly^ra^o-compound  crystallises  in  colourless  needles  melting  at 
105—106°. 

lododiphenyline  hydro  chloride ,  prepared  by  treating  the  azo-com- 
pound  with  stannous  chloride  in  alcoholic  solution,  crystallises  in 
colourless  needles,  and  is  readily  soluble  in  water,  but  only  sparingly 
in  concentrated  hydrochloric  acid.  Bromo-  and  iodo-diphenyline 
yield  coloured  azo-compounds  which  impart  to  unmordanted  cotton 
only  a  very  slight  coloration. 

When  metadiiodazobenzene  is  treated  with  hot  concentrated  hydro- 
chloric acid,  it  yields  iodazobenzene  and  large  quantities  of  benzidine. 
Azobenzeneparasulphonic  acid  is  converted  into  hydrazobenzene- 
parasulphonic  acid  by  hydrogen  sulphide  in  ammoniacal  solution,  and 
not  into  benzidinesulphonic  acid  as  stated  by  Griess  {Annalen,  154, 
213)  ;  on  treating  the  ammoniacal  solution  with  hydrochloric  acid, 
benzidine  sulphate  is  precipitated. 

Ethoxyazobenzene,  NPh!N*C6H4*OEt,  is  converted  into  a  base  of 
the  constitution  NH2'C6H4'C6H3(OEt)*NH2,  when  it  is  treated  with 
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the  theoretical  quantity  of  stannous  chloride  and  hydrochloric  acid  in 
alcoholic  solution  ;  the  colouring  matters  obtained  from  this  base  do 
not  dye  nnmordanted  cotton. 

2        11  4 

Orthotolylazopfienol,  C6H4Me*]S'!N*C6H4*OH,  prepared  by  treating 
•diazorthotolyl  chloride  (1  mol.)  with  an  alkaline  solution  of  phenol 
(1  mol.)  and  precipitating  the  product  with  an  acid,  crystallises  from 
a  mixture  of  benzene  and  light  petroleum  in  dark-red  or  orange-yellow 
plates,  melts  at  102 — 103°,  and  is  very  readily  soluble  in  alcohol, 
ether,  benzene,  and  alcohol,  but  .only  sparingly  in  water  and  light 
petroleum. 

Orthotolyldisazophenol,  (C6H4Me-N'2)2C6H3*OH,  is  obtained  when  a 
larger  quantity  (2  mols.)  of  the  diazochloride  is  employed  in  the  above 
reaction  ;  it  crystallises  from  alcoholic  chloroform  in  slender,  brown 
needles,  melts  at  146°,  and  is  readily  soluble  in  chloroform,  but 
insoluble  in  water. 

Orthotolylazopheneto'il,  C6H4Me*N2*C6H4*OEt,  prepared  by  treating 
the  phenol  with  sodium  ethoxide  and  ethyl  bromide,  crystallises  from 
alcohol  in  orange  plates,  melts  at  53°,  and  is  only  sparingly  soluble 
in  water,  but  readily  in  alcohol,  ether,  benzene,  and  chloroform ; 
stannous  chloride,  in  alcoholic  solution,  converts  it  into  a  diphenyl 
base  from  which  fast  dyes  cannot  be  obtained. 

ParatolylazophenetoU,  C15H16N2O,  crystallises  from  alcohol  in  large, 
golden  plates,  melts  at  121 — 122"^,  and  is  insoluble  in  water  and 
alcohol,  but  moderately  easily  soluble  in  cold  alcohol,  and  readily  in 
boiling  alcohol,  chloroform,  &c. 

Paratolylhydrazophenetoil,  CisHieNjO,  prepared  by  reducing  the 
preceding  compound  with  hydrogen  sulphide  in  ammoniacal  alcoholic 
solution,  crystallises  in  colourless  needles,  and  readily  oxidises  on 
exposure  to  the  air ;  it  is  insoluble  in  water,  but  readily  soluble  in 
boiling  alcohol.  Acids  do  not  convert  it  into  a  diphenyl  base,  but 
decompose  it  into  toluidine  and  amidopheneto'il. 

FhenylazorthocresetoU,  NPh.'N'CeHgMe'OEt,  prepared  from  phenyl- 
azorthocresol,  crystallises  from  alcohol  in  slender,  orange  needles  or 
prisms,  melts  at  59°,  and  is  soluble  in  benzene  and  ether,  but  in- 
soluble in  water.  The  corresponding  %(ira;^o-compound,  CisHigNaO, 
crystallises  in  colourless  plates,  melts  at  76°,  and  is  readily  soluble  in 
hot  alcohol,  but  insoluble  in  water ;  it  readily  oxidises  on  exposure 
to  the  air,  and  it  is  decomposed  by  hydrochloric  acid  yielding  a 
diphenyl  base  from  which  fast  azo-dyes  cannot  be  obtained. 

211  34 

Orthotolylazortliocresol,  C6H4Me'N!N*C6H3Me-OH,  crystallises  from 
alcohol  in  red  prisms,  melts  at  132°,  and  is  soluble  in  benzene  and 
ether,  but  insoluble  in  water.  The  %c^ra2;o-compound,  CieHaoNoO,  is 
a  colourless,  crystalline  substance  which  melts  at  78°,  and  readily 
oxidises  on  exposure  to  the  air;  the  diphenyl  base,  produced  from 
the  hydrazo-compound  by  intramolecular  change  under  the  influence 
of  hydrochloric  acid,  does  not  yield  any  colouring  matters  which  dye 
unmordanted  cotton  fibre. 

Orthotolyldisazorthocresol,  (C6H4Me'N2)2C6H2Me*OH,  crystallises  in 
slender,  brown  needles,  melts  at  148"5°,  and  is  insoluble  in  water, 
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but  soluble  iu  alcohol,  benzene,  chloroform,  and  alcoholic  soda.  The- 
ethyl  derivative,  CoaHo^NaOo,  prepared  bj  treating  the  phenol  with 
(sodium  ethoxide  and  ethyl  bromide,  crystallises  in  golden  needles, 
melts  at  102'',  and  is  soluble  in  chloroform,  benzene,  and  ether,  but 
insoluble  in  water  and  alkalis. 

4       11  3         4 

Paratolylazortliocresol,  C6H4Me'N!N*C6H3Me'OH,  forms  orange 
crystals,  melts  at  163",  and  is  insoluble  in  water,  but  readily  soluble  in 
alcohoL  ether,  chloroform,  and  alkalis.  The  ethyl  derivative,. 
CicHigl^aO,  crystallises  in  orange  needles,  melts  at  73 — 74°,  and  is 
readily  soluble  in  alcohol,  ether,  and  benzene,  but  insoluble  in  water. 
The  hydrazo-cormponnd,  CieHso^oO,  prepared  by  reducing  the  ethyl 
derivative,  crystallises  in  colourless  needles,  melts  at  87°,  and  is 
readily  soluble  in  alcohol,  but  insoluble  in  water ;  it  readily  oxidises 
on  exposure  to  the  air,  and  when  treated  with  hydrochloric  acid  it 
does  not  'yield  a  diphenyl  base,  but  is  decomposed  into  an  azo-com- 
pound  and  an  araido-compound. 

Paratolyldisazorthocresol,  C21H20N4O,  forms  small,  prismatic  crystals, 
melts  at  164'5'^,  and  is  insoluble  in  water,  and  only  sparingly  soluble 
in  alcohol.  The  ethyl  derivative,  C23H04N4O,  crystallises  in  yellow,, 
microscopic  needles,  melts  at  107 — 108°,  and  is  soluble  in  hot  ether,, 
benzene,  and  chloroform,  but  insoluble  in  water  and  alkalis. 

PheriylazoparacresetoU,  NPhiN'CeHaMe'OEt,  prepared  by  heating 
the  corresponding  phenol  with  ethyl  iodide  and  sodium  ethoxide  in 
alcoholic  solution,  crystallises  from  alcohol  in  red  plates,  melts  at 
48"",  and  is  soluble  in  ether  and  benzene,  but  insoluble  in  water  and 
alkalis.  The  hydrazo-com.Y)OVii\d,  CiJIisN^O,  crystallises  in  colourless 
needles,  melts  at  105°,  and  is  soluble  in  alcohol,  benzene,  &c.,  but 
insoluble  in  water. 

Metliylethoxylenzidine,  NHo-C6H4*C6H2Me(OEt)'NH2,  is  formed 
when  phenylhydrazoparacresetoil  is  treated  with  moderately  con- 
centrated hydrochloric  acid,  and  the  hydrochloride  produced  decom- 
posed with  ammonia.  It  crystallises  from  light  petroleum  in  slender, 
colourless  needles,  melts  at  107°,  and  is  very  sparingly  soluble  in 
water,  but  readily  in  ether  and  alcohol ;  its  azo-derivatives  dye  un- 
mordanted  cotton,  but  not  so  readily  as  the  corresponding  benzidine 
derivatives. 

Orthotolylazoparacresol,  C14HUN2O,  forms  red  needles  with  a  blue 
reflex,  melts  at  98°,  and  is  soluble  in  alcohol  and  chloroform,  but 
insoluble  in  water  and  dilute  alkalis.  The  ethijl  derivative,  Ci6Hi8N'20, 
crystallises  in  red  prisms  with  a  blue  reflex,  melts  at  82 — 83°,  and 
resembles  the  preceding  compound  in  its  behaviour  with  solvents. 
The  hydrazo- componnd,  CieHooNoO,  prepared  by  reducing  the  ethyl 
derivative  with  hydrogen  sulphide  in  ammoniacal  alcoholic  solution, 
crystallises  in  colourless  plates,  melts  at  138°,  and  is  insoluble  iu 
water,  but  soluble  in  alcohol. 

Bimethylethoxyhenzidine,  NH2*C6H3Me'C6H3Me(OEt)-NH2,  is  formed, 
together  with  a  small  quantity  of  the  azo-compound,  when  the 
hydrazo-compound  just  described  is  treated  with  hot  dilute  sulph- 
uric acid ;  it  crystallises  from  dilute  alcohol  in  colourless  needles,, 
melts  at  75°,  and  is  readily  soluble  in  alcohol,  ether,  and  chloroform,. 
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but  only  sparlno'ly  in  water ;  it  yields  coloured  azo-compounds  which 
dye  unmordanted  cotton  fibre. 

Paratohjlazoparacreseto'il,  CieHigNoO,  crystallises  from  alcohol  in  red 
needles,  melts  at  171°,  and  is  readily  soluble  in  ether  and  benzene. 
The  corresponding  Jiyd7^azo-Gomj)ound,  Ci6H2oN^20,  forms  colourless 
needles,  melts  at  153°,  and  is  insoluble  in  water,  but  soluble  in  alcohol, 
benzene,  &c. ;  when  treated  with  hydrochloric  acid,  it  yields  a  base 
which  is  analogous  to  diphenyline,  and  from  which  azo-compounds, 
having  only  a  very  feeble  colouring  power,  are  obtained. 

F.  S.  K 

Orthonitrophenylcinnamic  Acid  and  Phenylhydrocarbo- 
styril.  By  A.  Oglialoro  and  E.  Kosixi  {Gazzetta,  20,  396 — 402). 
— Ortlionitrophenylcinnamic  acid,  C15H11NO4,  is  prepared  by  heating  a 
mixture  of  dry  sodium  phenylacetate  (1  mol.),  orthonitrobenzaldehyde 
(1  mol.),  and  acetic  anhydride  (4  mols.)  for  six  hours  at  160°.  The 
impure  acid  obtained  is  partially  purified  and  then  converted  into 
the  harium  salt,  (Ci5HiiN04)oBa,5H20,  which  crystallises  in  tufts  of 
pale-yellow  needles.  The  pure  acid  crystallises  in  small,  pale-yellow 
prisms,  begins  to  soften  at  192°,  and  melts  at  195 — 196°.  It  is 
vsparingly  soluble  in  water,  but  freely  in  hot  alcohol ;  it  also  dissolves 
in  ether  and  in  benzene.  From  some  of  the  alcoholic  solutions 
obtained  in  the  preparation  of  this  acid,  another  barium  salt  may  be 
obtained  containing  8  mols.  HoO. 

On  reducing  a  diluted  alcoholic  solution  of  the  acid  with  sodium 
amalgaiLJ,  the  product  consists  of  a  mixture  of  several  substances 
which  may  be  separated  by  fractional  solution  in  water,  dilute  and 
absolute  alcohol.  The  portion  extracted  by  dilute  alcohol  crystallises 
in  yellowish  needles,  melts  at  173 — 174°,  and  has  the  composition  of 
]j]ienylhydrocarbostyril,  C15H13NO.  It  is  very  soluble  in  hot  alcohol, 
moderately  in  chloroform  and  benzene,  but  only  sparingly  in  ether 
and  light  petroleum.  Attempts  made  to  prepare  hydrophenylindole 
from  this  compound  by  fusing  it  with  potash  were  unsuccessful. 

S.  B.  A.  A. 

Naphthyl  Methyl  Ketones.  By  A.  Glaus  and  H.  Tersteegen 
(J.  pr.  Chem.  [2],  42,  517 — 519). — The  crystals  obtained  by  pro- 
longed cooling  of  a-naphthyl  methyl  ketone  below  0^  (Abstr.,  1887, 
271)  are  /3-naphthyl  methyl  ketone. 

^-Naphthyl  methyl  ketone  is  best  obtained  by  acetylising  naphthalene 
in  the  cold  and  with  exclusion  of  direct  sunlight ;  the  process  is  slow 
and  the  yield  poor  ;  it  is  freed  from  the  a-ketone  by  crystallisation 
and  pressure  ;  it  sublimes  with  steam  in  small,  transparent  leaflets, 
melts  at  51*5 — 52°  (uncorr.),  boils  undecomposed  at  301 — 303° 
(uncorr.),  and  dissolves  freely  in  alcohol,  ether,  and  chloroform. 
The  oxime  forms  colourless  crystals  which  melt  at  145°  (uncorr.),  and 
the  acetyl  compound  of  this  melts  at  134°.  The  phenylhydrazide  melts 
at  171  °  (uncorr.). 

a-lS'aphthyl  methyl  acetoxime  melts  at  114°,  and  a-naphthyl  methyl 
ketone  hydrazide  at  146°  (uncorr.  ;  compare  Abstr.,  1887,  271). 

^-Na'plithylglyoxylic  {ji-na'plithoylformic)  acid,  obtained  by  oxidising 
the  ketone  with  potassium  permanganate,  is  a  greenish -yellow  oil 
which  slowly  crystallises  and  melts  at   75°  (?)  ;  it  is  pretty  freely 
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soluble  in  water  ;  the  harium  salt  is  anhydrous  ;  the  potassium  and 
calcium  salts  crystallise  svith  1  mol.  HoO.  By  reduction,  it  yields 
3-naphthylgly collie  acid,  which  crystallises  in  small  needles,  sublimes  in 
louo-  needles,  and  melts  at  176°  (uncorr.)  :  it  is  little  soluble  in  water; 
its^harium  salt  is   anhydrous.       a-^aphthylglycoUic   acid   melts    at 

leS""  (uncorr.). 

f3-Naphthylacetic  acid  is  obtained  by  reducing  the  glycollic  acid  with 
hydriodic  acid ;  it  crystallises  in  lustrous,  silvery  leaflets  which  melt 
at  142"  (uncorr.)  ;  its  a7nide  melts  at  200°  (uncorr.).  A.   G.  B, 

NapMhasultonsulphonic  Acids  and  a-Naphtholsulphon- 
amidosulphonic  Acids.  By  A.  Bernthsen  (Ber.,  23,  3088 — 3096). 
— When  naphtbasultone,  the  "  naphtholsulphonic  acid-S."  of  the 
Schollkopf  Aniline  and  Chemical  Co.'s  Germ.  Pat.  40571,  is  sulphon- 
ated  with  concentrated  sulphuric  acid,  and  the  melt  poured  into 
water,  ct-naphthol-c-disulphonic  acid  ("  S.  acid"  [OH:  SO3H  :  SO3H 
=  1:4:  1'])  is  obtained  (Schollkopf  Co.,  loc.  cit.).  The  author  flnds 
that  this  acid  is  not  the  immediate  product  of  sulphonation,  but 
results  from  hydration  of  the  initially-formed  naphthasultousulphonic 
acid-^. 

NaphthasultonsulpJionic  acid  B  is  obtained  as  sodium  salt  when 
1  part  of  naphtbasultone  is  gradually  stirred  into  8  parts  of  cooled 
5  per  cent,  anhydrosulphuric  acid,  left  for  about  an  hour  until  a 
portion  is  found  to  be  completely  soluble  in  water,  and  then  stirred 
into  an  externally-cooled  mixture  of  12  parts  of  ice  and  16  parts  of 

saturated  brine.     The  sodium  salt,   1      ^CioHs'SOaNa  -\-  SHoO,  which 

0O2 
separates  after  some  time,  crystallises  in  thin  scales  or  tables,  is 
much  more  soluble  in  water  than  the  sodium  salt  of  naphtha- 
sultonsulphonic  acid  e  (Abstr.,  1890,  387),  and  in  aqueous  solution 
gives  no  colour  reaction  with  ferric  chloride.  On  treatment  with 
alkalis  or  alkaline  carbonates,  or  by  boiling  with  dilute  (5  per  cent.) 
sulphuric  acid,  or  prolonged  boiling  with  water,  it  is  converted  into 
sodium  1:4:  I'-a-naphtholdisulphonate,  whilst  the  latter,  on  treat- 
ment with  suitable  dehydrating  agents,  such  as  concentrated  sulph- 
uric acid  at  100°,  yields  the  naphthasultonsulphonate.  The  solution 
in  concentrated  ammonia,  on  addition  of  hydrochloric  acid,  gives  a 
precipitate  of  the  sodium  salt  of  naphtholsulphonamidosulplionic  acid  c, 
OH-C,oH5(SO,-NH2)-S03Na  4-  2HoO,  which  crystallises  in  rhomb-like 
scales  or  plates,  resembles  the  e-compound  (loc.  cit.)  in  properties, 
and  forms  similar  azo-dyes. 

The  azo-dyes  obtained  from  the  salts  of  naphtholsulphonamido- 
sulphonic  acid  e  give  much  bluer  or  redder  shades,  are  less  soluble 
in  water,  and  crystallise  better  than  those  from  a-naphtholdisulphonic 
acid  t.  The  dyes  formed  by  the  action  of  diazotised  xylidine, 
a-naphthylamine,  and  benzidine  give  respectively  very  blue-claret, 
wine-red,  and  bluish-violet  shades,  are  scarcely  affected  by  acids,  and, 
on  reduction  with  stannous  chloride  and  hydrochloric  acid,  yield  the 
sodium  hydrogen  salt  of  an  amidonaphtlwldisiilplionic  acid  (probably 
OH  :  NH2 :  SO3H  :  SO3H  =  1':  2  :  3  :  1'). 

The  azo-dyes  obtained  with  diazotised  xylidine  dissolve  in  concen- 
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trated  sulphuric  acid  with  a  magenta  colour,  which,  after  a  short 
time,  changes  to  yellow  ;  a  corresponding  colour-change  occurs  also 
with  the  other  dyes  named,  and  is  due  to  hydrolysis  of  the  SOo'NHo 
radicle  with  the  production  of  ammonia  and  the  corresponding 
azo-colouring  matters  derived  from  a-naphtholdisulphonic  acid  e. 
A  more  remarkable  change  is  that  bi'ought  about  by  alkalis. 
The  bluish-red  azo-dye  obtained  with  diazotised  xylidine,  when 
warmed  for  a  short  time  with  alkalis  or  alkaline  carbonates,  changes 
colour  to  a  bright  reddish-yellow,  and  a  corresponding  change  to 
yellow  or  red  shades  ensues  under  like  conditions  with  the  other  dye 
stuffs  named.  The  azo-dyes  formed  can  be  salted  out  from  solution, 
and,  unlike  the  parent  colours,  are  very  sensitive  towards  acids, 
chanoring  colour  to  blue  or  violet,  and  thus  resemble  many  of  the 
amidoazo-dyes.  Moreover,  they  crystallise  well,  are  very  soluble  in 
water  containing  some  alkali,  and  in  an  acid  bath  produce  shades  on 
wool  which  are  distinctly  bluer  than  those  from  the  parent  dyes.  On 
reduction  with  stannous  chloride  and  hydrochloric  acid,  the  "altered" 
xylidine  dye,  which  gives  a  cochineal  shade  on  wool  in  an  acid  bath, 
yields  a  sparingly  soluble  compound,  doHgNaSaOs  +  2H2O,  crystallis- 
ino-  in  long,  flat  needles.  This  compound  dissolves  readily  in  alkalis, 
is  precipitated  from  the  alkaline  solutions  by  acids,  and  by  prolonged 
boiling  with  phenanthraquinol  in  acetic  acid  solution,  forms  an 
azine.  It  is  a  derivative  of,  but  not  identical  with,  1:2:3:1'- 
orthonaphthylenediaminedisulphonic  acid,  and    is   regarded    by  the 

NH 

author  as  the  anliijdride,  J      >CioH4(NH2)*S03H,  of  this  compound, 

the  action  of  alkalis  on  the  azo-dyes  obtained  from  naphtholsulphon- 
amidosulphonic  acid  e  being  represented  thus : — 

NH 
NH2-S02-CioH4(OH)(S03H)-N2-R  =   1    ,  >C,„H,(S03H)-N2-R  -f  H,0. 

Sodium  hydrogen  1:2  :  8  :  I'-orthonaphthylentdiaminedisulphonate, 
S03H-Ci„H4(NHo)2-S03Na  +  SHgO,  crystallises  in  small  needles,  is 
much  more  soluble  than  the  salt  of  the  anhydride,  and  forms  an 
azine  on  treatment  with  phenanthraquinone.  W.  P.  W. 

Dinaphthyl  Picrates.  By  R.  Wegscheider  (Ber.,  23,  3199— 
3201). — Of  the  dinaphthyl  picrates,  only  the  aa-compound  has  pre- 
viously been  prepared.  a.^-I)inaphtliyl  picrate,  C20H14  -f  CeHsNaO;, 
may  be  readily  obtained  by  mixing  boiling  alcoholic  solutions  of  the 
hydrocarbon  and  picric  acid,  and  crystallises  in  golden-yellow  needles 
melting  at  155 — 156°.  For  the  preparation  of  ^jB-dinaphthyl  picrate, 
the  constituents  must  be  dissolved  in  boiling  benzene;  the  salt 
separates  out  on  cooling  in  microscopic,  orange  prisms,  which  have 
the  composition  0201114,206113^307.  The  author  regards  the  hydro- 
carbon obtained  by  Bischoff,  by  the  action  of  methyl  chloride  on 
naphthalene  in  presence  of  aluminium  chloride  (Abstr.,  1890,  1145), 
as  probably  identical  with  y3/3-dinaphthyl.  H.  G.  C. 

Chrysidines.  By  A.  Pictet  and  S.  Erlich  (Chern.  Cenfr.,  1890, 
ii,  350—351  ;  from  Arch.  sci.  phys.  nat,,   Geneve  [3],  23,  552).— The 
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authors  have  pursued  the  investigations  already  commenced  by 
Pictefc  (Abstr.,  1890,  390),  and  have  studied  the  action  of  heat  on 
the  two  benzylidenenaphthylamines,  which  are  obtained  by  heating 
benzaldelijde  with  the  two  naphthylamines.  By  passing  the  vapour 
of  these  compounds  through  a  red-hot  tube,  two  new  bases,  of  the 
formula    CnHuN,  are   obtained,    the    constitutional    formula    being, 

P   XT  .nyr 
probably,  Jl,    „  li    '     These  bases,  which  correspond  with  the  phen- 

anthridines,  and  are  similar  to  them  in  their  properties,  are,  there- 
fore, a-  and  /3-chrysidine.  Their  alkaline  solutions  have  a  blue 
fluorescence,  they  form  yellow  salts  with  acids,  and  the  solutions  of 
the  latter  have  a  green  fluorescence.  Reduction  with  tin  and  hydro- 
chloric acid  converts  them  into  secondary  bases.  a-Chrysidine  melts 
at  108^  y3-chrysidine  at  126".  J.  W.  L. 

Turpentine.  By  R.  G.  Dunwodt  (Ghem.  Centr.,  1890,  ii,  241—242 ; 
from  Amer.  J.  Pharm.^  June,  1890). — The  author  finds  very  consider- 
able variations  in  the  specific  rotatory  power  and  the  specific  gravity 
of  oil  of  turpentine.  In  12  samples,  the  former  varied  from  260°  to 
.■»G64''  in  a  200  mm.  tube,  before  rectification,  and  from  3'90°  to 
.S8"62°  after  rectification.  The  specific  gravity  at  15°  varied  from 
0-856  to  0-876  before,  and  from  0*851  to  0-873  after  rectification.  The 
oils  commenced  to  boil  at  155 — 159°,  and  the  last  portions  distilled 
between  165"  and  170°  ;  the  principal  part  distilled  at  160 — 162°.  The 
author  has  not  found  Allen's  test  with  castor-oil,  for  the  detection  of 
petroleum  in  turpentine,  of  much  value,  since  an  admixture  of 
<)5  per  c^nt.  of  the  former  escaped  detection  by  means  of  this  test. 
In  pure  glacial  acetic  acid  both  petroleum  and  turpentine  are  perfectly 
iniscible,  but  of  acetic  acid  containing  1  per  cent,  of  water,  more  and 
more  is  required  for  complete  solution,  the  greater  the  proportion  of 
petroleum  which  is  present,  as  is  shown  in  the  following  table : — 

Petroleum 1  2  3  4  5  7  8  c.c. 

Oil  of  turpentine 9  8  7  6  5  3  2    „ 

Acetic    acid    -|-    1    per 

cent  H,0 40  60  80  110  150  230  270    „ 

From  the  pitch  remaining  in  the  retort,  after  the  distillation  of  the 
turpentine,  the  author  has  separated,  with  light  petroleum,  two  well 
•rystallised  substances,  the  one  being  abiotic  acid,  melting  at  131°, 
iiiid  the  other,  a  new  substance,  having  the  compositior>  72 — 72*8  per 
cent,  carbon,  9*75 — 9*50  per  cent,  hydrogen,  18*25 — 17" 70  per  cent, 
oxygen  ;  and  melting  at  125 — 126°.  J.   W.  L. 

Terpenes  and  Ethereal  Oils.  By  O.  Wallach  (Annalen,  259, 
309 — 324). — Pinole  glycol  dincetate,  CioHi60(OAc)2,is  formed,  ioL»ether 
with  pinole  and  pinole  glycol,  when  pinole  dibromide  is  warmed  witll 
sodium  or  silver  acetate  in  glacial  acetic  acid,  solution  ;  the  product 
is  purified  by  fractional  distillation  under  a  pressure  of  13  mm.  It 
crystallises  well  from  water,  and  melts  at  97 — 98°. 

Pinole    glycol^    CioHi60(OH)2,    can    be    prepared    by   boilihg   the 
VOL.  I.X.  a 
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diacetate  witli  very  dilute  sulphuric  acid,  or  bj  treating  the  bromide 
-with  freshly  precipitated  silver  oxide;  it  crystallises  from  light  petro- 
leum in  needles,  melts  at  125°,  is  very  readily  soluble  in  chloroform, 
and  is  converted  into  the  diacetate  by  boiling  acetic  anhydride. 

Pinole  hydrate,  doHisOo,  is  obtained,  together  with  cymene,  when 
a  well- cooled  glacial  acetic  acid  solution  of  crude  pinole  is  saturated 
with  hydrogen  bromide,  and  then  shaken  with  very  dilute  soda  in  the 
cold,  in  order  to  decompose  the  additive  product ;  after  separating 
the  cymene  by  distilling  with  steam,  the  hydrate  is  extracted  from 
the  alkaline  solution  by  shaking  with  ether.  Pinole  hydrate  crystal- 
lises in  needles  or  plates,  melts  at  131°,  and  is  moderately  easily 
soluble  (1  in  30  at  15°)  in  water,  but  more  readily  in  alcohol  ;  it 
crystallises  unchanged  from  boiling  glacial  acetic  acid,  but  when 
warmed  with  dilute  sulphuric  acid,  it  is  converted  into  pure  pinole. 
It  is  identical  with  the  crystalline  substance  which  was  formed,  as 
was  first  observed  by  Sobrero  (Annalen,  80,  106),  when  oil  of  tur- 
pentine is  exposed  to  direct  sunlight  in  presence  of  oxygen  (compare 
Armstrong,  Proc,  1890,  99).  Pinole,  on  oxidation  with  potassium 
pern)anganate,  yields  terebic  acid  and  considerable  quantities  of 
oxalic  acid  and  carbimic  acid;  pinole  hydrate,  under  the  same  condi- 
tions, gives  terpenylic  acid,  carbonic  acid,  and  oxalic  acid ;  pinole 
glycol  seems  to  give  the  same  oxidation  products  as  the  hydrate. 

Pure  pinole  is  easily  prepared  by  boiling  a  benzene  solution  of 
pinole  dibromide  with  the  theoretical  quantity  of  sodium,  in  the  form 
of  tine  wire,  until  decomposition  is  complete;  the  filtered  solution  is 
evaporated,  and  the  residual  pinole  purified  by  fractional  distillation. 

Pinole  tribromide,  CioHisOBrg,  is  obtained  in  small  quantities  in 
the  preparation  of  the  dibromide  from  crude  pinole ;  it  crystallises 
from  ethyl  acetate  in  needles,  and  melts  at  160°  with  decomposition. 

F.  S.   K. 

Fenchole,  an  Isomcride  of  Camphor.  By  0.  Wallach  and  F. 
Hartmann  {AnnaUn,  259,  324 — 331). — A  liquid  of  sp.  gr.  0  934, 
possessing  a  strong  odour  of  camphor,  and  boiling  at  19(J — 193°,  can 
be  isolated  from  oil  of  fennel;  it  has  the  composition  Ci,.H,fiO,  and  is 
named  by  the  authors  fenchole.  The  whole  chemical  behaviour  of 
fenchole  is  that  of  a  position-isomeride  of  camphor,  as  will  be  seen 
from  the  experiments  described  below  ;  it  combines  with  bromine  in 
well-cooled  light  petroleum  solution,  yielding  a  bright-red,  crystalHne, 
unstable  additive  product,  which  is  reconverted  into  fenchole  on 
treatment  with  soda ;  it  also  yields  with  sodium,  a  solid  compound, 
which  seems  to  be  converted  into  an  acid  by  carbonic  anhydride.     ' 

Fenchole  oxime,  CioHib'.N'OH,  crystallises  from  alcohol  in  slender 
needles,  and  from  ethyl  acetate  in  well-defined  crystals,  a  :  b  :  c  =;= 
1  3U47  :  1  :  0-55259,  (3  =  76°  20',  which  melt  at  148—149°,  and  are 
very  like  those  of  camphor  oxime  in  appeiran^ie.  The  hydrochhride, 
C,olIi7NO,HCl,  melts  at  118 — 119',  and  is  decomposed  by  alcohol. 
The  anhydride,  C,oH,5X,  prepared  by  di.s.solvmg  the  oxime  in  dilute 
sulphuric  acid,  is  a  colourless  liquid,  boiling  at  217 — 219"";  it  can  bje 
dis mguished  from  the  aniiydride  of  camphor  oxime  by  the  fact  that 
it  yields  a  crystalline  hydrobromidej  CioHisNjHBr,  which  is,  however, 
..\^rj  unstable. 
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IsofencJiole  oxime,  C10H17NO,  is  formed  when  fenohole  oxime 
anliydride  is  boiled  with  alcoholic  potash  for  five  to  six  hours  ;  it 
crystallises  from  alcohol  in  plates,  melts  at  113 — 114",  and  is  readily 
soluble  in  alcohol,  ether,  and  acids,  and  moderately  soluble  in  water. 

Fencholenic  acid,  CioH,gOo,  is  obtained  when  isofenchole  oxime  is 
boiled  with  alcoholic  potash  for  four  days,  but  some  of  the  oxime 
remains  unchanged.  It  is  an  almost  colourh^ss  liquid,  boils  at 
2.")7 — 260°,  and  forms  a  sparingly  soluble  silver  salt  and  a  deliquescent 
ammonium  salt.  F.  S.  K. 

Rose-oil.  By  V.  Markovnikoff  (Be?*.,  23,  3191). — Rose-oii  con- 
sists, as  is  well  known,  of  liquid  constituents  and  stearoptene.  The 
latter  melts  at  86%5°,  and  has  all  the  properties  of  a  paraffin  ;  it 
is  perfectly  inodorous,  and  is,  therefore,  of  no  value  with  regard  to 
'the  quality  of  the  oil.  The  liquid  portion  or  eleoptene  boils  withiu 
narrow  limits,  and  appears  to  be  a  mixture  of  two  substances,  CioH.-oO 
and  CioHigO,  one  of  which  is  an  alcohol,  and  forms  the  chief  con- 
stituent of  rose-oil.  H.  G.  C 


/S-Methylpyridine.  By  C.  Stoehr  (7?er.,  23,  3151-^3157).— The 
product  obtained  by  the  distillation  of  strychnine  or  of  brucine  is  not 
homogeneous.  After  purification,  however,  it  yields  /^-methyl- 
pyridine,  which  boils  at  142 — 143^^,  and  is  identical  with  the  synthe- 
tical product  from  glycerol,  acetamide,  and  phosphoric  anhydride. 
The  mercurochloride  melts  at  145 — 146°,  the  platiaosochloride  at 
257— 257-5°,  and  the  platinochloride  at  201—202°.  Ladenburg 
(Abstr.,  1890,  1432)  gives  three  melting  points  for  this  last  compound 
(from  synthetical  y3-methylpyrldiiie),  which  range  between  1^1"  and 
198°,  and  it  is  suggested  that  he  had  to  deal  with  varying  mixtures  of 
the  two  platinum  compounds.  Ladenburg's  theory  of  the  constitution 
of  pyridine,  so  far  as  it  is  based  on  the  existence  of  two  /J-methyl 
derivatives,  is  thus  proved  to  be  erroneous.  J.  B.  T. 

A  New  Class  of  Acrldines :  Phenylcarbazacridiae.      By  P. 

BizzAURi  (Gazzetta,  20,  4u7 — 417). — Fheni/lcarbazacrldlne,  dgHnN, 
is  formed  when  a  mixture  of  pure  carbazole  (20  grams)  with  benzoic 
acid  (15  grams)  and  fused  zinc  chloride  (45  grams)  is  heated  for 
five  houi's  at  120 — 130°,  and  the  alcoholic  solution  of  the  product 
precipitated  with  strong  aqueous  ammonia.  The  product  when  pure 
crystallises  fi'om  alcohol  in  minute,  white  scales,  turns  green  on 
heating  to  150°,  and  melts  at  186"5°.  It  dissolves  in  most  of  the 
ordinary  solvents,  but  only  sparingly  m  absolute  alcohol,  and  not  at  all 
in  water.  Jt  crystallises  from  benzene  in  groups  of  rectangular  laminae, 
and  from  xylene  in  peculiar,  spherical  tufts.  With  acetic  acid,  it 
•  forms  an  intense  green  solution,  which  is  dichroic  when  concentrated 
(0*25  per  cent.),  appearing  emerald-green  by  reflected,  and  garnet- 
red  by  transmitted  light.  It  is  not  affected  by  boiling  with  alkalis, 
and  only  partially  decomposed  by  heating  with  soda-lime.  It  is  dis- 
solved by  benzoic  chloride,  but  not  further  affected. 

The  methiodide,  Ci9HuN\MeI,  prepared  by   heating  the  base  with 
■  methyl  iodide  at  140°,  crystallises  in  brownish-yellow  plates,  soluble  in 

9  ^' 
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alcohol  and  acetic  acid.  From  these  solutions,  the  base  is  reprccipitated 
on  the  addition  of  water.  Boilino^  alcoholic  potash  decomposes  it 
into  the  free  base,  methyl  alcohol,  and  potassium  iodide.  On  gently 
heating,  it  is  similarly  split  up  into  the  base  and  methyl  iodide. 

The  hydrochloride  forms  emerald-green  scales,  soluble  in  acetic  acid 
and  in  alcohol,  but  not  in  water.  It  dissociates  even  in  alcoholic 
solution,  and  is  only  stable  in  presence  of  an  excess  of  free  hydro- 
chloric acid.  It  is  completely  decomposed  by  boiling  water.  The 
sulphate  forms  a  green,  shining  mass,  soluble  in  acetic  acid  and  in 
alcohol,  but  not  in  water.  It  is  gradually  decomposed  by  boilini^ 
water,  and  the  alcoholic  solution  is  unstable  in  the  ab.sence  of  free 
sulphuric  acid.  The  picrate  and  hydriodide  crystallise  in  green 
plates  decomposed  by  water,  and  forming  unstable  alcoholic  solu- 
tions. The  chromate  crystallises  in  scales  decomposed  by  water  and 
alcohol. 

Benzoylcarbazole,  CgHiaNO,  is  obtained  by  heating  carbazole  with 
benzoic  anhydride  at  240*.  It  crystallises  from  alcohol  in  white, 
acicular  prisms,  melts  at  955",  dissolves  in  benzene,  ether,  &c.,  but 
only  sparingly  in  alcohol.  It  is  decomposed  by  alcoholic  potash  into 
carbazole  and  benzoic  acid.  Its  formation  and  decomposition,  together 
with  the  analogy  to  acetylcarbazole,  establish  for  this  compound  the 
constitution  CijH&NBz.  On  heating  it  with  zinc  chloride  at  130 — 150**, 
phenylcarbazacridine  is  fonned. 

Phenylhydrocarhazcuridine,         CHPh<V"^'>N-N<^'^>CHPh, 

prepared  by  reducing  phenylcarbazacridine  with  zinc-dust,  crystallises 
in  yellowish  leaves  which  turn  brown  and  melt  at  172",  and  dissolves 
in  acetic  acid,  alcohol,  and  ether,  but  not  in  water.  It  reduces  silver 
nitrate  in  alcoholic  solution,  and  picric  acid  imparts  to  it  an  orange 
coloration.  It  has  no  basic  properties,  but  acids  and  potassium  per- 
manganate convert  it  into  phenylcarbazacridine. 

When  carbazole  is  heated  with  benzoic  acid  and  zinc  chloride  at 
150 — 160°,  there  is  formed,  besides  the  acridine  desciibed  and  resinous 
products,  a  compound  of  unknown  constitution,  which  crystallises 
from  boiling  alcohol  in  tables  which  melt  at  210°,  and  are  stained 
yellow  by  picric  acid.  At  200 — 210°,  no  phenylcarbazacridine  is 
formed,  the  products  consisting  mainly  of  resins.  At  280°,  the  mass 
is  gradually  carbonised.  S.  B.  A.  A. 

Thiazoles.  By  K.  Hubacher  (Annalen,  259,  228—253;  compare 
Hantzsch,  Abstr.,*'l889,  413,  723,  and  1890,  l2iiS). —Thiopropionamide, 
CaH:NS,  can  be  prepared  by  treating  propionamide  with  phosphorus 
pentasulphide,  as  described  by  Hantzsch  (loc.  cit.)  in  the  case  of 
thiacetamide ;  the  yield  is,  at  the  most,  10  per  cent,  of  the  amide 
employed.  It  crystallises  in  yellowish  plates,  melts  at  42 — 43°,  and 
is  very  readily  soluble  in  benzene,  but  only  sparingly  in  ether,  alco- 
hol, and  water. 

a-MethyU/U'ethylthiazole,  M        ^CEt,  is  obtained  when  tbiopropi- 

onamide  is  treated  with  chlorajetone  in  alcoholic  solution,  and  the 
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product  decomposed  with  soda.  It  is  a  colourless  liquid,  boils  at 
J59-5 — 150''  (728'5  mm.),  has  an  odour  of  pyridine,  and  is  miscible 
with  alcohol  and  ether,  but  is  only  sparingly  soluble  in  cold  water. 
The  platinochloride,  (C6H9NS)2,H2PtClfi,  forms  small,  yellowish-red 
crystals,  and  melts  at  177°  with  decomposition. 

oc- t'henyl-jii-etJiyUhiazole,  CiiH,,NS,  is  formed  when  thiopropion- 
amide  is  treated  with  bromacetophenone  in  like  manner  ;  the  product 
is  dissolved  in  dilute  hydrobromic  acid,  and  the  crystalline  hydro- 
bromide,  which  is  deposited  from  the  filtered  solution,  decomposed 
with  soda.  The  base  is  a  colourless  oil,  of  agreeable  odour,  boils  at 
295°  (729  mm.),  and  is  insoluble  in  water,  but  miscible  with  alcohol 
and  ether.  The  platinochloride,  (CnHnNS)2,H2PtCl6,  forms  light- 
yellow,  microscopic  crystals,  and  melts  at  128 — 129°  with  decomposi- 
tion. The  hydrohromide,  CnH,iNS,HBr,  crystallises  in  colourless 
needles,  melts  at  68 — 70°,  and  is  decomposed  by  cold  water  or  when 
kept  over  sulphuric  aoid. 

^i-Phemjlthiazole^  C9H7NS,  is  formed  when  thiobenzamide  is  heated 
at  100^'  for  several  hours  with  dichlorether  and  sodium  acetate  in 
alcoholic  solution  ;  the  dark,  resinous  product  is  extracted  with 
dilute  hydrochloric  acid,  the  base  liberated  with  soda,  and  distilled. 
It  is  a  colourless  oil  boiling  at  266 — 268°  (732  mm.).  The  hydro- 
chloride^  C9H7NS,HC1  -|-  2H2O,  crystallises  from  dilute  hydrochloric 
acid  in  plates,  melts  at  61 — 62°,  loses  its  water  over  sulphuric  acid, 
and  is  immediately  decomposed  by  water.  The  platinochloride^ 
(C9H7NS)2,HoPtCl6  4-  2H2O,  is  a  yellow,  crystalline  compound  melt- 
ing at  178 — 175°  with  decomposition  ;  it  loses  its  water  at  110". 
The  picrate  crystallises  in  yellow  needles,  melts  at  124 — 125°,  and  is 
only  very  sparingly  soluble  in  water,  but  readily  in  hot  alcohol. 

a.-Methyl-/ii-phenylthiazole,  C10H9NS,  prepared  by  treating  thiobenz- 
amide with  chloracetone  in  alcoholic  solution,  is  an  oil  boiling  at 
277-5—278°  (724  mm.). 

cc/ii-DiphenyUhiazole,  C15II11NS,  obtained  from  thiobenzamide  and 
bromacetopbenone  in  like  manner,  crystallises  from  alcohol  in  colour- 
less plates,  melts  at  92 — 93°,  boils  above  360°  without  decomposition, 
and  is  readily  soluble  in  alcohol  and  ether  ;  it  is  a  very  feeble  base, 
but  its  salts  are  unstable  and  cannot  be  obtained  in  a  pure  con- 
dition. 

CPh'S 
Ethyl   a-methyl-ju.-phenylthiazolecarl)oxylate,    M  ^C'COOEt,     is 

obtained  when  thiobenzamide  is  warmed  with  ethyl  chloracetoacetate, 
and  the  salt  thus  produced  decomposed  with  soda;  it  crystallises 
from  ether  in  yellow  needles,  and  melts  at  43°.  The  corresponding 
acid,  CnHgNS,  prepared  by  hydrolysing  the  ethereal  salt  with  alco- 
holic potash,  crystallises  in  colourless  needles,  melts  at  202 — 204*5°, 
and,  when  heated  more  strongly,  sublimes  in  long  needles,  being  at 
the  same  time  partially  decomposed  into  carbonic  anhydride  and 
raethylphenylthiazole.  It  is  readily  soluble  in  alcohol,  but  only 
sparingly  in  ether,  and  almost  insoluble  in  water;  in  its  neutral 
solutions  many  metallic  salts  produce  a  precipitation. 

A  mixture  of  various  compounds,  which  contains  a-chloropropalde- 
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Lyde,  can  be  obtained  by  gradually  adding  sulphury  1  cliloride  to  an 
ethereal  solution  of  propaldehyde  in  which  barium  carbonate  is 
suspended;  the  ethertal  solution  is  washed  with  water  and  sodium 
carbonate  consecutively,  dried,  and  then  submitted  to  fractional 
distillation ;  the  portion  passing  over  between  60°  and  15u°  was 
employed  in  some  of  the  experiments  described  below. 

^juL-D'melhylthiazole,  M        ^CMe,  is   formed   in   small  quantities 

when  crude  a-chloropropa  dehyde  is  warmed  with  thiacetamide,  the 
product  boiled  with  hydrochloric  acid,  aud  then  treated  with  soda  ; 
it  is  purified  by  distilling  with  steam,  and  then  submitted  to  frac- 
tional distillation.  It  is  a  colourless  liquid,  boils  at  148 — 150" 
(734  mm.),  and  is  sparingly  soluble  in  water,  but  readily  in  ether  and 
alcohol.  The  platinochlonde,  (C5H-NS)2,H2PtCl6,  crystallises  in 
prisms  and  melts  at  202^  ;  the  picrate  crystallises  in  small,  yellow 
needles,  melts  at  16G — 167°,  and  is  sparingly  soluble  in  water. 

/3-Methyl-^-amidotlnazole,  C4H6N'2S,  is  obtained  by  heating  crude 
a-chloropropaidehyde  with  thiocrirbamide  ;  it  crystallises  from  water 
in  yellowish  plates,  melts  at  94 — 95°,  and  is  rendily  soluble  in  alco- 
hol, but  less  leadily  in  ether,  and  only  sparingly  in  cold  water.  The 
'platinochloride  forms  nodular,  crystalline  aggregates,  and  melts  at 
181 — 182°  with  decomposition. 

oc^-Diphenyl-^i-amidothiazole,  C15H12N2S,  can  be  prepared  by  warm- 
ing bromodeoxybenzoin  with  thiocarbamide  and  decomposing  the 
product  with  dilute  sodium  carbonate.  It  crvstallises  from  alcohol 
in  yellowish  needles,  melts  at  185 — 186°,  and  is  readily  soluble  in 
alcohol,  but  only  sparingly  in  ether,  and  insoluble  in  water.  The  hydro- 
hromide,  Ci5H2iJN'2lS,H13r,  crystallises  in  needles,  melts  at  215—  217°  with 
partial  decomposition,  and  is  only  sparingly  soluble  in  dilute  hydro- 
bromic  acid. 

ocli-Dlphenyl-zu-methylthiazole,  CieHiaNS,  can  be  obtained  by  treating 
an  alcoholic  solution  of  thiacetamide  with  bromodeoxybenzoin;  it  is 
purified  by  means  of  the  hydrochloride,  a  crystalline  compound  melt- 
ing at  96 — 97°.  The  base  crystallises  in  colourless  needles,  melts  at 
51 — 52°,  and  is  insoluble  in  water,  but  readily  soluble  in  alcohol  and 
ether. 

Triphenylthiazole^  CjiHisNS,  prepared  from  thiobenzamide  and 
bromodeoxybenzoin,  crystallises  in  colourless,  well-defined  prisms, 
melts  at  86 — 87°,  and  is  readily  soluble  in  ether,  but  more  sparinorly  in 
alcohol,  and  insoluble  in  water.  It  crystallises  unchanged  from  hot  con- 
centrated hydrochloric  acid,  in  which  it  is  only  very  sparingly  soluble. 

Phenylhydroxythiazole  (m.  p.  204°)  is  formed  when  bromaceto- 
phenone  is  treated  with  xanthogenamide  under  various  conditions. 
The  ethjl  derivative  of  phenyloxypseudothiazole  is  obtained  when 
phenylhydroxythiazole  is  treated  with  sodium  ethoxide  and  ethyl 
iodide  at  140 — 150°.  It  crystallises  from  ether  in  colourless  plates, 
melts  at  71°,  and  is  decomposed  by  concentrated  hydrochloric  acid  at 
220°  yielding  ethylamiue  ;  it  has,  therefore,  the  constitution  expressed 

by  the  formula  [jp^^^^^>.  ^'-   S.  K. 
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Trimethylthiazole,  Methylethylthiazole,  and  Thiazolecarb- 
oxylic  Acids.  By  T.  Roubleff  {Amialeri,  259,  263-276).— J^  thy  I 
cc-clilorortietliylacctuacetate,  COMe'CMeCI'COOEt,  is  obtained  when 
sulpliuryl  chloride  is  gradually  added  to  well-cooled  ethyl  methyl- 
acetoacetate.  It  is  a  colourless  liquid  of  sp,  gv.  1*0591  at  1(5*5",  with 
a  pleasant,  rather  pungent  odour,  and  boils  at  192 — 194°  (corr.).  It 
does  not  yield  a  salt  with  copper  acetate  under  any  conditions  ;  the 
corresponding  bromo-compound,  obtained  by  brominating  ethyl 
methylacetoacetate,  gives  a  copper  salt,  and  can  be  readily  converted 
into  thiazole  derivatives.  It  is  evident,  thereibie,  that  chlorine  and 
bromine,  at  the  ordinary  temperature,  displace  different  hydrogen 
atoms  in  ethyl  methylacetoacetate  (compare  Hantzsch,  Abstr.,  1890, 
1238;  it  has,  however,  been  stated  by  Genvresse  (Compt.  rend.,  107, 
187)  that  both  a-  and  7-ch.loro-derivatives  are  formed  when  ethyl 
acetoacetate  is  treated  with  chlorine  at  170''. 

Trimethylthiazole,    i|        ^CMe,   is  formed   when    crude    methyl 

chlorethyl  ketone,  prepared  by  hydrolysing  ethyl  a-chlormethylaceto- 
acetate  with  40  per  cent,  hydrochloric  acid,  or  by  chlorinating  methyl 
ethyl  ketone  with  sulphuryl  chloride,  is  warmed  with  thiacetamide ; 
the  product  is  boiled  with  dilute  hydrocMoric  acid,  the  filtered  solu- 
ti(m  mixed  with  soda,  and  the  precipitated  oil  extracted  with  ether. 
Trimethylthiazole  can  also  be  obtained  by  brominating  methyl  ethyl 
ketone  in  ethei-eal  solution,  and  treating  the  methyl  bromethyl 
ketone  produced  with  thiacetamide.  It  is  a  colourless  liquid  of 
sp.  gr.  1*0130  at  16°,  boils  at  166*5 — 167*5°  (corr.),  and  is  moderately 
easily  soluble  in  cold  water.  The  platinocMoride,  (C6H9lSrS)2,H2PtCl6, 
crystallises  in  orange  prisms,  and  melts  at  232 — 233°  with  decomposi- 
tiion.  The  hydrochloride  is  a  crystalline,  deliquescent  compound 
melting  at  173 — 174°.  The  aurochloride  is  sparingly  soluble  in  boil- 
ing water,  from  which  it  crystallises  in  yellow  needles  melting  at 
155 — 156°.  The  pic  rate  crystallises  from  hot  water  in  yellow  prisms 
inciting  at  133°,  and  the  mercurochloride  cryj-stallises  in  small  plates 
melting  at  118— 119^ 

Ethyl  bru7no7nethylacetoacetate,  CIl2Br'C0*CHMe*C00Et,  prepared 
by  brominating  ethyl  methylacetoacetate,  is  an  oil  of  sp.  gr.  1*1981 
at  165°,  wnth  a  disagreeable,  pungent  odour ;  its  alcoholic  solution 
gives  a  reddish-violet  coloration  with  ferric  chloride,  and  a  green, 
crystalline  precipitate  with  copper  acetate. 

CMeiN 
Ethyl  methylthiazolepropionate,    I,       '^C*CHMe*COOEt,  is  formed 

IS  —  CH 
when  thiacetamide  is  treated  with  ethyl  bromomethylacetoacetate  ; 
it  is  a  thick,  dark-brown  oil,  and  on  hydrolysis  with  alcoholic  soda,  it 
yields  an  oily  acid  which,  when  distilled  with  lime,  is,  converted  into 
ytt-methyl-a-ethylthiazole. 

lit- Methyl- oi-ethyW I iazole^  CeHgNS,  purified  by  fractional  distillation, 
is  an  oil  boiling  at  169 — 171"  (corr.).     The  plat inuchloride, 

(CeHoNS)2,H2PtCl«, 

forms   reddish-yellow  prisms,   and  melts  at  182  —183°   with  decom- 


224  ABSTRACTS  OF  CHEMICAL  PAPERS. 

position.  The  picrate  crystallises  from  water  in  well-defined,  lemon- 
yellow  prisms,  meltiug  at  114 — 115^,  and  the  merciirochluride  crystal- 
lises in  prisms  melting  at  138 — 139°. 

N-CMe 

ajbL-DimethyUhiazole-^-carboxylic  acid,  N  ^C'COOH,  is  obtained 

when  the  ethyl  salt  (compare  Hantzsch,  Absti*.,  1889,  724)  is 
hydrolysed.  v/ith  alcoholic  potash.  It  crystallises  from  hot  water 
in  long,  colourless  needles  or  small  prisms,  melts  at  227"  with 
evolution  of  gas,  sublimes  without  decomposition,  and  is  only 
moderately  easily  soluble  in  hot  water,  but  more  readily  in  alcohol 
and  ether.  The  salts  of  the  alkaline  earths  are  readily  soluble  in 
water,  but  in  neutr.il  solutions  of  the  ammonium  salt,  many  metallic 
salts  produce  a  precipitation.  The  silver  salt,  CsHsNS'COOAg,  crys- 
tallises Irom  boiling  water  in  colourless  needles,  and  quickly  darkens 
on  exposure  to  light.  The  hydrochloride,  C6H702NS,HC1,  crystallises 
from  cold  dilute  hydrochloric  acid  in  transparent  plates,  and  is 
decomposed  by  water,  or  when  heated  at  70°.  The  acid  is  com- 
pletely destroyed  by  potassium  permanganate,  but  it  is  not  acted  on 
by  boiling  concentrated  nitric  acid. 

fi-Methyltlnazoledicarooxylic  acid,   CMe<^      N  ,    can    be    ob- 

tained by  warming  ethyl  chloroxalacetate,  prepared  by  treating  ethyl 
oxalacetate  with  sulphuryl  chloride,  with  thiacetamide,  and  hydio- 
lysing  the  product  with  alcoholic  soda.  It  crystnllises  from  warm 
water  in  long,  colourless  needles  with  1  mol.  HgO,  sublimes  below 
100°,  melts  at  169°  with  evolution  of  carbonic  anhydride,  and  is 
readily  solnble  in  cold  water  and  alcohol,  but  very  sparingly  in  ether, 
carbon  bisulphide,  benzene,  &c.  The  barium  salt,  CeHaNSOjBa  -f  2H2O, 
crvstallises  in  colourless  needles,  and  loses  the  whole  of  its  water  at 
130°.  The  mercury  salt,  C«H3NS04Hg  +  ajHaO,  is  colourless  and 
crystalline,  and  loses  its  water  at  115°.  Most  of  the  other  salts,  except 
those  of  calcium,  magnesium,  and  the  alkalis,  are  sparingly  soluble  in 
water. 

fi-Methylthiazole-^-carhoxyHc  acid,  0511502X8,  is  formed  with  evolu- 
tion of  carbonic  anhydride,  when  the  dicarboxylic  acid  just  described 
is  heated  for  some  time  at  170 — 172'.  It  crystallises  from  water  in 
small,  colourless  needles  or  prisms  containing  1  mol.  HoO,  lo^es  its 
water  at  70 — 80°,  and  melts  at  144 — 145° ;  it  is  readily  soluble  in 
cold  water,  but  more  sparingly  in  alcohol,  ether,  and  chloroform,  and 
almost  insoluble  in  carbon  bisulphide  and  benzene.  The  salts  are  all 
readi^v  soluble,  except  those  of  silver,  copper,  and  mercury. 

EthyL  /n-amidothiazoledicarboxylate,  C9U12O4N2S,  is  obtained  in  the 
form  of  the  hydrochloride  when  ethyl  chloroxalacetate  is  mixed  with 
thiocarbamide ;  when  the  crystalline  salt,  which  is  only  very  spar- 
ingly soluble  in  water,  is  treated  with  potassium  carbonate,  the  base 
is  liberated,  and  can  be  purified  by  crystallisation  from  ether-alcohol. 
It  forms  well-defined  prisms  which  contain  -J  mol.  CaHeO,  and  melt 
at  90°,  the  alcohol-free  compound  melting  at  112°. 

^-Amidothiazoledicarboxylic  acid,  C5H4N2SO4,  prepared  by  hydro- 
lysing  the  ethyl  salt  with  alcoholic  soda,  crystallises  from  hot  water 
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in  yellowish  needles  with  1  raol,  H2O,  loses  its  water  at  150",  melts  at 
229 — 230°  with  complete  decomposition,  and  is  only  sparingly  soluble 
in  most  ordinary  neutral  solvents.  Attempts  to  convert  this  acid 
and  its  ethyl  salt  into  a^-thiazoledicarboxylic  acid  by  means  of  nitrous 
acid  were  unsuccessful.  F.  8.  K. 


'  Diazo- compounds  of  the  Thiazole  Series.  By  M.  Wohmann 
(Annahn,  259,  277 — 80U). — A  compound  of  the  composition 
C7H9N3O3S,  which  seems  from  its  behaviour  to  be  the  diazo-hyHrate 

of   ethyl    methylthiazolecarboxylate,    COOEt-C<^  -fj-     *  '  ^^ 

formed  when  ethyl  methylaraidothiazolecarboxylate  (10  grams),  pre- 
pared as  described  by  Ziircher  (Abstr.,  1889,  72-5),  is  dissolved  in  a 
mixture  of  33  per  cent,  hydrochloric  acid  (30  c.c.)  and  water  (2U0  c.c), 
and  sodium  nitrite  (25  grams),  dissolved  in  water  (100  c.c),  gradually 
added  to  the  cooled  solution  ;  after  expelling  the  nitrous  acid  with  a 
stream  of  air,  the  precipitate  is  quickly  separated  by  filtration,  washed 
with  very  dilute  nitric  acid,  alcohol,  and  ether  consecutively,  and  then 
I'ecrystallised  from  cold  ether,  from  which  it  separates  in  small, 
yellowish  plates.  It  melts  and  explodes  at  99 — 100",  is  rather  un- 
stable, gives  Liebermann's  reaction,  and  is  moderately  easily  soluble 
in  glacial  acetic  acid,  alcohol,  benzene,  and  light  petroleum,  but  more 
sparingly  in  ether.  In  some  respects,  it  behaves  like  an  aromatic 
diazo-compound,  being  so'uble  in  alkalis  and  cold  concentrated  acids, 
and  giving  dyes  with  phenols  ;  in  others,  it  behaves  like  a  nitroso- 
derivative,  and,  when  treated  with  most  ordinary  reducing  agents,  is 
reconverted  into  the  amido-compound. 

Ethyl  hydrazomethylthiazolecarboxylate  is  obtained  in  an  impure 
condition  by  carefully  reducing  the  diazo-compound  described  above 
with  zinc-dust  and  dilute  ammonia.  It  is  a  crystalline,  very  unstable 
compound,  which  reduces  Fehling's  solution  in  the  cold,  and  combines 
readily  with  aldehydes  and  ketones  in  acetic  acid  solution,  yielding 
crystalline  compounds ;  the  condensation  product  obtained  with 
acetone  forms  bright-yellow  needles  and  is  unstable. 

Ethyl  methylchloroth'azolecarboxylate,  C7H8O2NSCI,  can  be  pre- 
pared by  gradually  adding  the  diazo-compound  to  warm  15  to  18 
per  cent,  hydrochloric  acid,  and  heating  the  mixture  until  the  evolu- 
tion of  nitrogen  ceases;  the  solution  is  then  diluted  with  water, 
the  product  distilled  with  steam  in  order  to  separate  it  from  the 
azimido-compound  described  below,  and  then  treated  with  dilute 
hydrochloric  acid  to  free  it  from  ethyl  methylamidothiazolecarb- 
oxylate.  It  crystallises  from  alcohol  in  transparent  prisms,  melts  at 
60 — 51°,  has  a  sweet,  sharp  taste,  and  a  fruity  odour;  it  is  soluble  in 
concentrated  hydrochloric  acid  and  dissolves  freely  in  most  ordinary 
organic  solvents,  but  is  insoluble  in  water. 

Ethyl  methijlhromothiazoh'xarhoxylate,  CTHsO.NSBr,  prepared  by 
treating  the  diazo-compound  with  hydrobromic  acid  in  a  similar 
manner,  crystallises  from  alcohol  in  large,  colourless  plates,  melts  at 
'^ — 5^1°,  and  resembles  the  chloro-derivative  in  chemical  and  physical 
properties.     The  correspouding  locZo-compound,  C7H6O2NSI,  is  formed 
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in  small  quantity  when  the  diazo- compound  is  treated  witli  2  to  3 
per  cent  hydriodic  acid,  the  principal  piodnct,  however,  being  regene- 
rated amido-componnd  ;  it  separates  from  alcohol  and  glacial  acetic 
acid  in  crystals  melting  at  86 — 87°,  and  resembles  the  chlorinated 
derivative  very  closely.  The  yield  of  the  iodo-compound  is  only 
5  to  10  per  cent.,  whereas  in  the  case  of  the  chlorinated  and  bromin- 
ated  derivatives  the  yield  is  60 — 70  per  cent,  of  the  ethyl  methyl- 
ami  dothiazolecarboxy  late  employed. 

Ethyl  inethylazimidothiazolecarhnxi/late,  CuHn04N5S2,  is  gradually 
deposited  in  orange-red  needles  when  the  diazo-compound  is  boiled 
>vith  alcohol  or  heated  for  a  long  time  with  almost  any  neutral  sol- 
vent. It  separates  from  alcohol  and  glacial  acetic  acid  in  crystals, 
melts  at  224 — 225°,  and  is  moderately  easily  soluble  in  benzene  and 
light  petroleum,  but  more  sparingly  in  ether  ;  it  dissolves  freely  in 
mineral  acids,  but  it  is  only  very  sparingly  soluble  in,  and  is  decom- 
posed by,  alkalis.  On  reduction  with  zinc-dust  and  hydrochloric  acid, 
it  is  converted  into  ethyl  methylaraidothiazolecarboxylate,  and  ou 
hydrolysis  with  alcoholic  potash  it  is  converted  into  the  correspond- 
ing acid,  C10H9O4N5S2,  which  crystallises  in  slender,  yellowisb-red 
needles,  melts  at  214^^  with  decomposition,  and  is  almost  insoluble  in 
all  ordinary  neutral  solvents. 

Methylchlorothiazolecarboxylic  acid^  C6H4O2NSCI,  is  obtained  when 
the  ethyl  salt  described  above  is  hydrolysed  with  cold  alcoholic 
potash,  but  the  product  is  always  mixed  with  some  methylhydroxy- 
thiazoiecarboxylic  acid,  from  which  it  can  only  be  imperfectly 
separated  by  fractional  crystallisation.  It  setnis  to  melt  at  about 
144 — 148°,  and  is  very  readily  soluble  in  all  organic  solvents,  but  only 
moderately  easily  in  hot  water.  The  silver  salt,  CsHaOgNSClAg, 
crystallises  in  colourless  needles. 

The  6romo-acid,  C5H402NSBr,  and  the  iodo-acid,  C5H4O2NSI,  were 
also  obtained  in  an  impure  condition ;  the  former  seems  to  melt  at 
ab  ut  162 — 164°,  the  latter  at  about  174 — 176°,  with  decomposition. 

Melliylhydroxythiazolecarhoxylic  acid,  CsHjOaNS,  is  formed  when 
methylchlorothiazolecarboxylic  acid  is  heated  at  170",  but  it  is  best 
prepared  by  fusing  the  ethyl  salt  of  the  chlorinated  acid  with  concen- 
trated potash.  It  crystallises  from  alcohol  in  small  needles,  melts  at 
222°  with  decomposition,  and  is  moderately  easily  soluble  in  alcohol 
and  hot  water,  but  only  sparingly  in  ether,  and  almost  insoluble  in 
benzene  and  light  petroleum.  The  aminonivmi  salt,  C5HHO3N2S, 
crystallises  from  water  in  large  prisms  with  3  mols.  HoO,  and  melts 
at  138"  with  liberation  of  carbonic  anhydride,  being  transformed  into 
methylhydroxythiazole  (m.  p.  102°)  ;  this  hydroxy-compound  is  also 
obtained  when  the  acid  is  carefully  heated. 

Ethyl  mef/iylthiazolecarboxylate,  C7H9O.NS,  can  be  easily  prepared 
by  treating  the  chlorinated  derivative  with  zinc-dust  and  acetic  acid  at 
a  temperature  below  50°.  It  crystallises  in  transparent  prisms,  melts 
at  27—28°,  boils  at  232—238°  (726  mm.,  thermometer  entirely  in 
vapour),  is  volatile  with  steam,  and  is  very  readily  soluble  in  all 
ordinary  solvents  except  water.  The  corresponding  acid,  C5H5O2NS, 
prepared  by  hydrolysing  the  ethyl  salt  with  alcoholic  potash,  crys- 
tallises from  hot  water  iu  nacreous  plates,  and  from  alcohol  in  sinaU 
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needles,  melts  at  257°  with  decomposition,  and  is  almost  insoluble  in 
benzene  and  light  petroleum  ;  most  of  the  salts  of  the  heavy  metals> 
are  insoluble.  F.  S.  K.. 

Syntliesis    of    a    Diamidocarbazole    from    Benzidine.      By 

Yj.  Tauber  (Ber.,  23,  3'2.6i) — 3269). — Diamidocarbazole  sulphate, 
Ci2HiiN3,HoS04,  can  be  obtained  by  heating  metadiamidobenzidino 
hydrochloride  (compare  Abstr.,  1890,  782)  with  18  per  cent,  hydro- 
chloric acid  (6  parts)  for  10  hours  at  180 — 190^",  and  treating  the 
filtered  solution  of  the  product  with  excess  of  hot  dilate  sulphuric 
acid  ;  it  crystallises  in  colourless  needles  and  is  almost  insoluble  in 
boiling  water.  The  base,  CvjHuN;,,  crystallises  from  hot  alcohol  in 
flat,  lustrous  needles,  and  turns  black  at  200°,  but  without  melting; 
it  is  not  identical  with  the  diamidocarbazole  obtained  by  nitrating 
carbazole  and  reducing  the  product  (compare  D.  R.-P.,  No.  46438). 
The  hydrochloride  is  moderately  easily  soluble  in  water  but  is  pre- 
cipitated from  the  solution  in  crystals  on  the  addition  of  hydrochloric 
acid.  The  tetrazo  derivatives  of  the  base  dye  unmordanted  cotton 
very  readily,  the  shades  being  the  same  as  those  obtained  with  the 
corresponding  benzidine  dyes.  F.   S.  K. 

Tritopine  and  other  Rare  Opium  Bases.  By  E.  Kauder 
(Arch.  Fharm.,  228,  419 — 431). — The  rarer  alkaloids  were  sought  foi- 
in  large  quantities  of  the  mother  liquor,  obtained  in  the  preparation  cf 
morphine,  4c.,  on  a  manufacturing  scale.  The  results  largely  conhrm 
and  extend  those  previously  obtained  by  Hesse.  After  removing  the 
relatively  large  quantities  of  morphine,  codeine,  narceiue,  thebaine, 
papaverine,  and  narcotine  still  present  in  the  mother  liquor,  a  con- 
biderable  amount  of  cryptopine  was  the  first  product.  The  mother 
liquor,  diluted  with  water,  warmed  to  60°,  and  poured  into  water  con- 
taining excess  of  sodium  hydroxide,  gave  a  dark,  resinous  precipitate. 
The  filtrate,  further  treated  with  hydrochloric  acid,  ammonia,  &c., 
gave  only  narcotine  and  laudanine.  Lanthopine  and  coda  mine  were 
not  detected.  Laudanine,  whilst  soluble  in  sodium  hydroxide,  can 
also  be  methylated,  so  that  it  ranges  with  morphine.  The  methyl  ether 
of  laudanine,  melting  at  113°,  is  not  identical  with  laudanosine.  The 
dark,  resinous  precipitate  above  described  was  dissolved  in  a  little 
alcohol,  treated  with  ether  until  precipitation  ceased,  the  ether  filtered 
off,  and  treated  with  acetic  acid  water.  Excess  of  potassium  iodide 
added  to  this  solution  precipitates  almost  the  whole  of  the  alkaloids, 
with  much  resin.  After  24  hours,  the  mother  liquor  was  poured  off', 
the  residue  mixed  with  a  little  alcohol  and  set  aside  for  several  days. 
Large  quantities  of  iodides  thus  crystallised  out,  which  were  pressed 
and  washed  with  a  little  alcohol.  No  more  crystals  could  be  ob- 
tained from  the  tenacious  mother  liquor  containing  most  of  the  resin. 
The  iodides  were  converted  into  the  free  bases,  and  these  dissolved  in 
hydrochloric  acid  and  concentrated.  After  the  addition  of  an  equal 
volume  of  alcohol  and  then  alcoholic  ammonia,  crystals  of  protopine, 
and  a  new  base,  tritopine,  separated.  The  filtrate  from  these  was 
treated  with  much  ether,  the  ether  agitated  with  oxalic  acid  water, 
the  aqueous  solution  concentrated  and  treated  with  more  oxalic  acid. 
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After  24  hours,  a  few  hard  crystals  of  protopine  and  cryptopine 
binoxalate  had  formed.  Farther  treatment  of  the  mother  liquor  with 
potassium  iodide,  &c.,  separated  small  quantities  of  cryptopine,  prot- 
opine, and  tritopine,  whilst  still  further  concentration  yielded 
laudanosine,  easily  purified  by  crystallising  from  light  petroleum. 
Tritopine,  C42H54N2O7,  melts  at  182°.  Jt  is  easily  soluble  in  chloro- 
form, slightly  in  ether;  1  part  dissolves  in  40  parts  of  boiling  alcohol, 
from  which  it  crystallises  in  transparent  prisms.  Several  salts  of 
this  base  are  desciibed.  The  relative  amounts  of  the  bases  found  were 
approximately,  laudanosine,  1  ;  tritopine,  2  ;  protopine,  3*5  ;  laudanine, 
20;   cryptopine,  70.  J.  T. 

Atropamine.  By  O.  Hesse  (Chem.  Centr.,  1890,  ii,  446 — 447  ;  from 
Pharm.  Zeit.,  35,  471). — The  author  has  separated  an  alkaloid  from 
the  roots  of  Atrupa  belladonna,  which  he  has  named  atropamine.  At 
ordinary  temperatures,  it  is  solid,  but  is  quite  liquid  at  60°,  It  is 
precipitated  from  solutions  of  its  salts  by  potash  or  soda  as  an  oil;  it 
is  readily  soluble  in  alcohol,  ether,  and  chloroform.  It  has  the 
formula  CnHgiNOz ;  it  contains  1  mol.  HoO  less  than  atropine, 
hyoscyamine,  and  hyoscine,  and  is  isomeric  with  belladonnine.  It 
forms  haloid  salts,  which  crystallise  very  beautifully  ;  this  distin- 
guishes it  from  bellad(mnine  and  other  atropa  alkaloids. 

It  is  optically  inactive.  A  2  per  cent,  solution  of  the  hydrochloride 
has,  according  to  Berlin,  no  mydriatic  action.  Protracted  boiling 
with  alcoholic  solution  of  barium  hydroxide  causes  a  decomposition 
with  formation  of  tropine  and  an  acid  which  is  neither  tropic,  atropic, 
nor  isatropic  acid.  By  the  action  of  hydrociiloric  acid,  atropamine 
is  converted  into  belladonnine,  and  is  then  further  transformed  as  by 
heating  with  alcoholic  barium  hydroxide.  Atropamine  is  very  readily 
decomposed  by  acids,  and  hence  it  has  been  overlooked  in  the  past. 
The  acid  above  referred  to,  the  nature  of  which  has  not  been  deter- 
mined, sometimes  causes  a  smell  of  bitter  almond  oil  if  mixed  with 
potassium  permanganate,  a  reaction  which  is  not  produced  with 
atropamine.  J.  W.  L. 

Root  Constituents  of  Scopolia  atropoides.  By  E.  Schmidt 
(Arch.  Pharm.,  228,  435 — 441).  A  new  investigation,  in  which 
the  bases  were  precipitated  as  aurochlorides,  yielded  hyoscyamine, 
but  only  a  very  small  amount  of  atropine,  and  a  minute  quantity 
of  aurochloride,  which  agreed  as  to  its  melting  point,  198 — 199°, 
and  analysis  with  the  hyoscine  compound.  Scopoietin  has  been 
proved  to  be  identical  with  methylaesculetin  by  Takahashi  (Abstr., 
J  889,  255).  F.  Schmidt  has  found  by  the  a{)plication  of  Zeisel's 
method  (heating  with  hydriodic  acid,  &c.)  that  scopoietin  contains 
only  one  methoxyl  group.  The  aesculetin  produced  by  this  re- 
action was  isolated  and  analysed.  The  methylaesculetin  of  Tie- 
niann  and  Will  melts  at  184°,  whilst  scopoietin  melts  at  199 — 200^", 
HO  that  one  is  probably  the  a-  and  the  other  the  /3-methyl8esculetin  ; 
but  which  is  which  has  not  been  determined.  J.  T. 
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Alkaloids  of  Chelidonimn  majus.  By  F.  Selle  (Arch. 
Fhar7n.,  228,  441 — 462). — Besides  the  two  alkaloids  chelidonine 
and  chelerythiine,  E.  Schmidt  found,  strong  evidence  of  the 
presence  of  a-homocheUdovine,  ^-homochelidonine,  and  a  third  base 
seemingly  identical  with  protopine,  an  alkaloid  obtained  by  Hesse  from 
opium.  The  author  has  separated  and  investigated  these  three  new 
bases.  The  following  general  method  is  used  to  extract  the  bases  from, 
the  root  of  the  plant.  The  dried  and  pulverised  material  is  repeatedly 
extracted  with  alcohol  containing  acetic  acid  ;  after  filtration  and 
dilution  with  water,  the  alcohol  is  distilled  off  and  the  resin  separated 
is  removed  by  another  filtration.  The  filtrate  is  treated  with 
ammonia  nnd  shaken  up  with  chloroform  ;  the  chlorofoi^m  solution  on 
evaporation  leaves  a  residue  which  is  dissolved  iu  the  least  possible 
amount  of  alcohol  containing  hydrochloric  acid.  After  cooling,  the 
alcoholic  solution  is  separated  by  filtration  from  the  undissolved  and 
(•rystalline  portion,  consisting  of  chelidonine  and  protopine  hydro- 
chlorides. The  alcoholic  solution  is  diluted  with  water,  freed  from 
alcohol,  strongly  diluted  with  hydrochloric  acid  water,  filtered,  and 
treated  with  ammonia  in  excess.  The  filtrate  contains  /3-homo- 
chelidonine,  which  may  be  extracted  by  shaking  up  with  alcohol. 
The  precipitate  contains  a-homochelidonine  and  chelerythriue ;  the 
latter  can  be  obtained  by  long  digestion  with  ether. 

ft-Komochelidonine,  Ci9Hi5(OMe)2N03,  appears  as  well  formed, 
colourless,  seemingly  monoclinic  crystals,  which  melt  at  159°.  A 
solution  (1  :  100)  gives  a  white  precipitate  with  mercury  chloride, 
phosphotungstic  acid,  and  potassium  cadmium  iodide ;  yellowish- 
white  with  potassium  mercury  iodide  and  phosphomolybdic  acid ; 
yellow  with  bromine- water;  reddish-yellow  with  potassium  bismutho- 
iodide.  Concentrated  sulphuric  acid  gives  a  beautiful  violet  coloration. 
Froehde's  reagent  yields  atransient  yellow,  violet,  and  green  coloration, 
which  becomes  a  beautiful  blue,  and  finally  an  intense  moss-green. 
Krdman's  reagent  gives  a  yellow,  passing  quickly  to  a  beautiful 
violet,  which  gradually  becomes  dirty-violet.  Concentrated  nitric 
acid  produces  a  yel'ow  colour.  Vanadium  sulphuric  acid  gives  yellow, 
violet,  and  intense  blue  ;  after  a  time  this  become  green.  The  alkaloid 
is  easily  soluble  in  hydrochloric,  sulphuric,  nitric,  and  acetic  acids. 
The  hydrochloride,  platinochloride,  and  aurochloride  are  described. 

a,-Homochelulonine,  Ci9Hi5(OM 'l.-NOa,  forms  large,  rhombic  crystals, 
when  recrystallised  from  its  solution  in  ethyl  acetate,  which  melt  at 
182°.  Its  solution  (1  :  100)  yields  precipitates  similar  to  those  given 
by  the  y3-base,  with  the  addition  that  tannin  gives  a  white  pre- 
cipitate, soluble  in  excess.  Concentrated  sulphuric  acid  dissolves  the 
base,  with  the  gradual  formation  of  pale-yellow  streaks.  Concentrated 
nitric  acid  gives  a  yellow  coloration.  Froehde's  reagent  produces  a 
dirty  brownish-green  and  then  brownish-yellow  tint.  Erdmann's 
leagent  and  vanadium  sulphuric  acid  yield  a  reddish-yellow  colora- 
tion. The  hydrochloride,  platinochloride,  and  aurochloride  are 
described  and  analysed. 

Protopine  (?)  was  finally  obtained  in  colourless  crystals  from  its 
solution  in  a  mixture  of  much  chloroform  with  little  ethyl  acetate; 
its  melting  point  is   207°.     The  amount  obtained  was  insuJB&cient  to 
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admit  of  a  determination  of  its  formula,  but  C20H17NO5  is  indicated, 
and  Zeisel's  method  does  not  indicate  the  presence  of  methoxyl 
groups.  Its  reactions  with  precipitants  are  the  same  as  those  given 
lor  a-homochelidonine.  J.  T. 

Alkaloids  of  the  Rhizome  of  Veratrum  album.  Bj  G. 
SALZtJERGER  (Arch.  Pharm.,  228,  462 — 483). — Besides  the  three 
rrystallisable  bases,  jervine,  rubijervine,  and  pseudojervine  already 
known,  the  author  has  isolated  two  new  ones,  protoveratrine,  an 
extremely  powerful  poison,  and  protoveratridine.  Two  methods  of 
extraction  were  followed  :  one,  the  baryta  method,  is  relatively  r;«})id, 
and  gives  jervine,  rubijervine,  and  protoveratridine,  but  no  proto- 
vera brine  ;  the  other,  the  meta phosphoric  acid  method,  yields  proto- 
vieratrine  and  pseudojervine,  with  small  amounts  of  jervine  and  rubi- 
jervine. The  yield  varies  considerably,  and  the  method  of  drying 
the  rhizome  is  not  without  influence  on  the  result.  The  moderately 
pulverised  rhizome  was  mixed  with  barium  hydroxide  and  water,  and 
extracted  with  ether.  The  extract  was  freed  from  ether  at  the  lowest 
possible  temperature  in  a  gentle  current  oF  hydrogen.  The  dark- 
green  syrup  thus  obtained  gave  a  crop  of  crystals  mainly  consisting 
of  jervine.  Recrystallisation  from  alcohol  separated  a  little  proto- 
veratridine, and  further  treatment  by  Wright  and  Luff's  process  with 
dilute  sulphuric  acid  yielded  a  small  amount  of  rubijervine.  The 
mother  liquor  from  the  crude  jervine  by  further  treatment  yielded 
a  little  more  protoveratridine  and  rubijervine,  and  other  uncrystal-x 
lisable  and  decomposition  products.  Protoveratrine  can  be  easily ■ 
extracted  from  the  drug  by  cold  water,  but  cannot  be  obtained  in  a 
crystalline  form  by  this  means.  To  obtain  the  crystalline  base,  the 
rhizome  is  freed  from  fatty  and  resinous  compounds  by  treatment 
with  ether,  and  an  alcoholic  extract  of  the  residue  is  prepared.  This 
extracrt  is  freed  from  alcohol  in  a  vacuum,  mixed  with  much  acetic 
acid  water,  quickly  filtered  from  the  insoluble  residue,  and  treated 
with  solid  metaphosphoric  acid,  until  no  further  precipitate  appears. 
•The  voluminous  precipitate  contains  much  amorphous  matter, 
besides  insoluble  compounds  of  jervine  and  rubijervine.  The  filtrate 
is  treated  with  excess  of  ammonia,  filtered,  and  shaken  up  with  ether, 
and  from  the  ether  extract  the  protoveratrine  crystallises  out  when 
•  tl>e  ether  is  distilled  off.  By  recrystallisation  from  stronsr  alcohol, 
the  base  is  purified  and  separated  from  some  little  remaining  rubi- 
jervine and  jervine.  The  yield  was  about  0'3  gram  per  kilo.  The 
ammoniacal  solution,  after  removal  of  ether,  was  further  treated  with 
Chloroform,  when  pseudojervine  was  obt  lined.  Pi'otoveratridine  is 
not  obtained  by  this  metaphosphoric  acid  process,  which  would  indi- 
cate this  base  to  be  a  deomposition  product  of  pr.)toveratrine. 

Protoverah-ine,  CgoHsiNOn,  crystallises  from  dilute  solutions  'in 
microscopic  four-sided  plates,  which  melt  with  charring  at  245 — 250". 
The  base  is  insoluble  in  water,  benzene,  and  light  petroleum  ;  chloro- 
form and  boiling  96  per  cent,  alcohol  dissolve  it  somewhat ;  cold  ether 
scarcely  touches  it,  boiling  ether  takes  up  a  little  more.  Dilute  acids, 
with  the  exception  of  acetic  acid,  dissolve  it.  The  base  is  exceed- 
ingly poisonous ;  a  minute  amount  applied  to  the  nose  causes  violent 
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RTieezing.  Concentrated  sulpliuric  acid  dissolves  the  alkaloid  slowly 
with  the  production  of  a  greenish  coloar,  which  passes  to  cornflower 
blae,  and  atter  some  hours  becomes  violet.  With  the  same  acid  and 
suo-ar,  the  first  formed  greenish  colour  becomes  olive -green,  then 
dit  ty  green  and  finally  dark  brown ;  this  is  very  different  from  the 
colours  yielded  by  veratrine.  When  warmed  with  the  strong  acid,  the 
solution  is  first  light,  then  dark  cherry-red,  and  exhales  the  odour  of 
isobutyric  acid.  Concentrated  hydrocliloric  and  phosphoric  acids  give 
the  same  reaction.  Dilute  solutions  of  salts  of  this  base  are  quanti- 
tatively precipitated  by  ammonia  ;  precipitates  are  also  produced  by 
Nessler's  test,  gold  chloride,  potassium  mercury  iodide,  potassium 
cadmium  iodide,  phosphotungstic  acid,  and  picric  acid,  whilst  no 
j)recipitate  is  produced  by  tannin,  platinic  chloride,  or  mercuric  chlor- 
ide. The  aurochloride,  a  golden -yellow,  amorphous  compound,  was 
obtained  and  analysed. 

Brotoveratridine,  C26H"45N08,  occurs  as  colourless,  four-sided  plates, 
which  melt  at  2G5°.  It  is  almost  insoluble  in  alcohol,  chloroform, 
methyl  alcohol,  and  acetone,  and  insoluble  in  benzene,  light  petroleum, 
arjd  ether.  It  is  not  poisonous,  and  does  not  cause  sneezing,  but  its 
S(»lution  in  dilute  acids  has  a  very  bitter  taste.  Concentrated  sulphuric 
acid  gives  first  a  violet,  then  a  cherry-red  colour.  Its  solution  in 
concentrated  hydrochloric  acid  becomes  light-red  on  warming,  as  is 
the  case  with  veratrine,  but  with  a  decided  odour  of  isobutyric  acid. 
Dilute  acids  readily  dissolve  the  base,  and  the  solutions  t^ive  crystal- 
line precipitates  with  ammonia.  The  sulphuric  acid  solution  gives 
copious  precipitates  with  phosphor nngstic,  picric,  and  tannic  acids, 
and  with  potassium  mercury  iodide,  but  gives  no  precipitate  with 
platinum  cldoride,  potassium  cadmium  iodide,  or  with  Millon's 
reagent.  '  Protoveratridine  platinochloride,  (C26H45N08)o,H2PfcCl6  4- 
GHoO,  was  precipitated  as  large,  six-sided  plates  on  adding  alcohol  to 
a  mixed  solution  of  platinum  chloride  and  a  salt  of  the  base.  Pseudo- 
jervine  has  been  already  described  by  Wright  and  Luff  ;  they  found  its 
melting  point  to  be  299°  ;  the  autlior  makes  it  300°  to  ^^07°.  Jervine, 
C.,.;H:,-N()3,  melts  at  '138°  to  242",  Wright  and  Luff"  found  237°.  The 
hydrochloride,  nitrate,  platinochloride,  and  aurochloride  are  described. 
M'nght  and  Luff's  formula  is  confirmed,  and  not  the  one  given  by 
Tobien.  Rubijervine,  C.^HjaNO,  +  H.>0,  melts  at  240°  to  246°  ; 
Wright  and  Luff  found  236°.  Five  bisic  compounds  hav^e  thus  been 
determined  with  certainty  in  white  hellebore  root.  J.  T. 

Cyasine.  By  A.  Partheil  (B^r.  23,  3201— 3203).— The  alkaloid 
prepared  by  Husemann  and  Marme  from  the  seeds  of  the  laburnum 
and  other  kinds  of  Cytisns,  to  which  they  gave  the  name  of  cytisine, 
may  be  readily  obtamed  in  the  following  manner.  The  coarsely- 
powdered  seeds  are  extracted  w4th  alcohol  containing  hydrochloric 
acid,  the  alcohol  distilled  off,  the  residue  treated  with  water,  and 
filtered  through  a  wet  tiller  to  remove  any  fatty  oil,  the  filtrate 
treated  with  lead  acetate,  and  after  separating  the  precipitated  colour- 
ing matter,  made  alkaline  with  caustic  potash,  and  shaken  wdth  amyl 
alcohol.  The  latter  solution  is  then  extracted  with  dilute  hydro- 
chloric acid,  thy  solution  evaporated,  the  crude  cytisine  hydrocliloride 
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thus  obtained  treated  with  dilute  alcohol  to  remove  colouring  matters, 
and  recrystallised  several  times  from  water.  The  salt  then  forms 
well-developed,  colourless,  transparent  prisms.  Its  platinochlaride 
crystallises  in  g-olden-yellow  needles,  which  have  the  composition 
CnHuN20,H2PtCl6  +  2iH20,  are  tolerably  soluble  in  water,  and 
decompose  on  heating:  without  melting.  The  aurochloride, 
CiiH,4N20,E[AuCl4,  crystallises  in  short,  reddish-brown,  hook-shaped 
needles,  which  melt  at  212 — 213°  (uncorr.)  with  evolution  of  gas. 
From  the  analyses  of  these  double  salts,  it  follows  that  cytisine  has 
the  composition  CuHnNaO,  and  not  C20H27N3O  as  given  by  Husemann 
and  Marme.  The  same  formula  has  already  been  given  by  Gerrard 
to  ulexine,  obtained  from  the  seeds  of  Ulex  eunrpceus  (Abstr.,  1886, 
1048),  which,  as  Koberth  as  already  suggested,  on  physiological  grounds 
(Deutsch.  Med.  Wochenschr.,  1890,  406)  may  be  identical  with  cytisine. 
Both  compounds  are  being  at  present  farther  investigated. 

H.  G.  C. 

Products  of  the  Artificial  Digestion  of  Glue.  By  F.  Kluci 
(Chem.  Gentr.,  1890,  ii,  318—319;  from  Centr.  Physiol,  4,*189— 191). 
— Glue,  obtained  from  the  refining  of  fine  French  gelatin,  is  pre* 
cipitated  from  its  solution  by  picric  acid,  chromic  acid,  tannin, 
platinic  chloride,  mercuric  chloride  and  iodide,  potassium  iodide,  and 
hydrochloric  acid.  These  precipitates  dissolve  in  hot  water,  and  are 
reprecipitated  on  cooling.  Alcohol,  phosphotungstic  acid,  and  hydro- 
chloric  acid,  basic  lead  acetate,  and  ammonium  sulphate  also  precipi- 
tate it,  the  precipitates  being,  however,  insoluble  in  hot  water.  With 
sodium  hydroxide  and  copper  sulphate,  its  solution  is  coloured  violet- 
blue.  Acetic  acid  and  potassium  terrocyanide  cause  no  precipitation. 
Millon's  reagent  causes  a  flocculent  precipitate,  soluble  in  the  hot 
liquid  ;  if  the  solution  be  boiled,  it  is  coloured  red.  Nitric  acid  and 
sodium  hydroxide  colour  hot  glue  solutions  slightly  yellow  ;  copper 
sulphate  causes  a  blue  coloi'ation.  Glue,  therefore,  may  be  distin- 
guished from  e^Q  albumin  by  the  precipitate  obtained  with  picric  acid 
dissolving  on  heatinir  and  by  the  biuret  reaction,  whereas  with  nitric 
acid  neither  precipitation  nor  yellow  coloration  ensues.  It  is  to  be 
noted,  however,  that  concentrated  solutions  of  sodium  chloride,  ammo- 
nium sulphate,  and  gallic  acid  form  precipitates  with  picric  acid  which 
dissolve  in  warm  liquids.  By  artificial  digestion,  glue  becomes  con- 
verted into  three  substances,  glutose  and  glutinopepione,  which 
dissolve,  and  apoglutin,  which  remains  in  the  liquid  as  a  tiocculent 
residue,  to  the  amount  of  569  per  cent. 

Apoglulin  dissolves  completely  in  sulphuric  acid,  but  only  imper- 
fectly in  the  other  mineral  acids  and  in  acetic  acid.  When  boiled 
with  nitric  acid,  it  becomes  coloured  yellow  ;  sodium  hydroxide  and 
copper  sulphate  colour  it  violet ;  boiled  with  Millon's  reagent,  it  is 
coloured  red  ;  it  is  not  digested  by  pancreatic  juice. 

Glutose  is  precipitated  from  the  solution  of  digested  glue  by  the  addi- 
tion of  ammonium  sulphate  or  alcohol,  and  it  may  be  precipitated,  after 
re-solution  in  water,  by  addition  of  sodium  chloride,  and  then  acetic 
acid  and  concentrated  solution  of  sodium  chloride.  That  part  which 
is  preci[)itated  by  salt  has  been  named  by  the  author  protoqlutose ;  the 
remaining  portion,  which  is  separated  on  the  addition  of  acetic  acid 
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and  sodium  chloride,  lie  names  deuteroglutose.  Glatose,  precipitated  by 
95  per  cent,  alcohol,  separates  as  a  sticky,  white  mass.  It  is  also 
precipitated  by  picric  and  chromic  acids,  phosphotungstic  acid  and 
hydrochloric  acid,  mercuric  iodide,  potassium  iodide  and  hydrochloric 
acid,  platinic  chloride,  and  mercuric  chloride ;  all  these  precipi- 
tates, that  by  phosphotungstic  acid  excepted,  are  dissolved  on  warm- 
ing the  solutions,  and  are  again  precipitated  on  cooling.  When  boiled 
with  nitric  acid,  it  is  neither  precipitated  nor  coloured  yellow ;  but 
if  sodium  hydroxide  is  added,  the  solution  becomes  yellow.  Sodium 
hydroxide  and  dilute  copper  sulphate  colour  the  solution  violet- red  ; 
copper  sulphate  alone  colours  it  blue. 

Glutinoyeptone  is  also  obtained  by  the  digestion  of  glutose,  and  may 
be  precipitated  by  means  of  a  mixture  of  alcohol  and  ether.  When  drit  d 
on  the  water-bath  and  in  the  desiccator,  it  appears  as  a  yellow,  brittle 
mass,  very  readily  soluble  in  water,  which  distinguishes  it  readily  from 
glutose.  Picric  acid  causes  a  precipitate  only  with  concentrated 
solutions,  which  redissolves  in  an  excess  of  the  reagent,  and  also  by 
heating ;  chromic  acid  and  platinic  chloride  cause  no  precipitation ; 
sodium  hydroxide  and  highly  dilute  copper  sulphate  solution  cause  a 
rose-red  coloration ;  copper  sulphate  alone,  a  green  coloration ; 
Millon's  reagent  causes  a  milkiness,  which  redissolves  on  boiling.  It 
becomes  precipitated  by  saturating  the  solution  with  either  sodium 
chloride  or  ammonium  sulphate.  The  following  are  the  elementary 
analyses  of  glue,  apoglutin,  and  glutose. 

C.  H.  N. 

Glue 42-75         7-00         15'61 

Apoglutin...      48-39         7'50         14-02 

Glutose 40-06         7*02         15-86 


0  and  S. 

Ash. 

34-64 

0-88 

30-09 

5-22 

37-06 

2-14 

J. 

W.  L. 

Physiological    Chemistry, 


Proteid  Absorption.  By  R.  Neumeister  {Zeit.  Biol.,  27, 
309 — 373). — Many  observers  have  found  that  a  proteid  may  be 
absorbed  without  previous  conversion  into  peptone  ;  for  instance,  in 
the  case  of  nutrient  enemata.  It  also  appears  that  a  first  stage  in  the 
action  of  the  digestive  juices  is  simply  to  dissolve  the  proteid;  changes 
of  the  nature  of  hydration  then  follow.  Hasebroek  (Abstr.,  1887, 
609)  showed  that  this  was  the  case  with  fibrin.  It  is  equally  true  for 
coagulated  white  of  eg^,  although  whether  the  dissolved  albumin  is 
the  same  as  the  original  albumin  is  uncertain  ;  it  is  certainly  not  a 
globulin  ;  serum  albumin,  vitellin,  and  other  prote'ids  are  also  similarly 
simply  dissolved,  in  the  first  instance,  by  the  gastric  and  pancreatic 
secretions.  Casein  and  haemoglobin  are  exceptions  to  this  rule.  Casein 
is  first  converted  into  an  insoluble  curd  by  the  rennin  of  the  stomach, 
and  haemoglobin  is  decomposed  into  haematin  and  a  proteid  residue. 

When  various  prote'ids  are  introduced  directly  into  the  blood 
stream,  there  are  differences  again  noticeable.      Casein  and  hajmo- 
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globin  solutions  act  like  foreign  substances,  and  are  excreted  hj  tlie 
kidneys.  Egg  albumin  is  similarly  got  rid  of ;  but  in  case  of  blood 
transfusion,  tbere  is  no  albuminuria ;  the  same  is  true  for  the  injection 
of  serum,  or  of  solutions  of  pure  serum  albumin,  of  sjntonin  (pre- 
pared either  from  white  of  egg  or  myosin),  and  of  crystalline  phyto- 
vitellin.  These  proteids,  among  which  are  to  be  noted  several  which 
are  not  normal  constituents  of  the  blood,  are  thus  directly  assimil- 
able, without  having  undergone  peptonisation. 

In  fact,  it  is  well  known  that  albumoses  and  peptones  introduced 
into  the  circulatioD  are  not  assimilable,  but,  like  other  foreign  sub- 
stances, are  excreted  by  the  kidneys  (compare  Abstr.,  1888,  516). 
Dextrose  is  similarly  got  rid  of,  if  its  percentage  in  the  blood  is 
higher  than  normal ;  the  question  thus  arises,  whether  peptone 
should  be  considered  as  on  all  fours  with  dextrose  in  this  respect. 
That  it  cannot  be,  but  that  it  is  an  absolutely  foreign  substance  is 
shown  by  the  fact  that  practically  it  all  appears  in  the  urine,  and  that 
in  normal  blood  no  peptone  or  peptone-like  substance  is  present. 
The  word  peptone  may  here  be  conveniently  employed  to  include  the 
albumoses,  for  all  these  products  of  proteolysis  are  in  this  respect  the 
same  (including  hetero-albumose  and  atmidalbumin,  concerning  which 
experiments  are  now,  for  the  first  time,  given). 

Peptone  thus  disappears  rapidly  from  the  blood  after  injection; 
this  occurs  also  when  none  can  escape  from  the  kidneys,  either  by 
ligaturing  the  ureters,  or  by  injecting  such  a  large  amount  that  the 
lowering  of  blood  pressure  so  produced  stops  urinary  secretion.  Under 
these  circumstances,  it  is  discharged  into  the  intestinal  canal. 

Peptone  is  therefore  a  form  of  proteid  not  assimilable  by  living 
cells.  Previous  experimenters  have  attempted  to  answer  the  ques- 
tion where  the  peptone  formed  in  the  alimentary  canal  is  reconverted 
into  normal  proteids.  Salvioli  could  find  none  in  the  blood  circulat- 
ing in  the  stomach  walls,  although  the  stomach  was  full  of  peptone. 
Hofmeister  corroborated  this ;  and  in  the  present  research  a  number 
of  observations,  in  which  an  artificial  circulation  was  kept  up,  led  to 
the  same  conclusion  that  some  element,  either  in  the  interior  of  the 
alimentary  canal  or  in  the  wall  of  the  same,  effects  the  disappearance 
of  peptone ;  no  other  tissue  produces  this  change.  The  general 
outcome  of  these  experiments  is  as  follows ;  without  doubting  the 
existence  of  micro-organisms  which  cause  the  disappearance  of 
peptone  (M.  restituens  oi  J.  Brinck,  Abstr.,  1889,  632;  compare  also 
IN".  Popoff,  Abstr.,  1889,  632),  it  is  probable  that  the  regeneration  of 
albumin  from  peptone  occurs  not  before,  but  concomitantly  with, 
absorption.  The  methods  of  Brinck  and  Popoff  were  not  carefully 
conducted  from  a  chemical  standpoint ;  no  do  nbt  their  peptone  was 
mixed  with  albumin  ;  they  put  this  mixture  into  the  stomach,  and 
withdrew  it  after  half-an-hour  ;  by  that  time  the  peptone  had  been 
absorbed,  and  the  fluid,  minus  its  peptone,  was  now  able  to  keep  the 
frog's  heart  beating;  whereas,  their  conclusion  was  that  the  peptone  had 
been  converted  into  serum  albumin.  The  question  then  arises,  do 
the  lymphoid  cells  or  the  epithelium  cells  of  the  stomach  and  intes- 
tinal walls  produce  this  effect  ?  The  fact  that  the  white  blood 
corpuscles  are  not  able  to  effect  the  change  when  peptone  is  injected 
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into  the  blood  stream  is  considered  sufficient  to  refute  tlie  conclusion 
arrived  at  by  others  that  the  Ijmph  cells  are  the  active  agents ;  in 
fact,  most  physiologists  are  now  pretty  well  agreed  that  it  is  the 
epithelial  elements  with  which,  in  this  connection,  we  have  to  reckon, 
and  their  dehydrating  action  on  the  peptones  is  comparable  to  that  of 
the  liver  cells  in  converting  sugar  into  glycogen. 

The  question  whether  the  liver  cells  have  any  action  on  peptone  is 
an  interesting  one.  In  most  animals,  artificial  circulation  of  fluid 
containing  peptone  through  the  recently-removed  and  still-living 
organ  led  to  a  negative  result ;  but  in  the  case  of  the  rabbit,  the  liver 
cells  were  found  to  possess  the  power  seemingly  limited  in  other 
animals  to  the  columnar  cells  of  the  wall  of  the  alimentary  canal.  It 
cannot  be,  however,  supposed  that  weighty  conclusions  can  be  drawn 
from  an  exceptional  case ;  and  even  in  the  rabbit,  the  liver  cells 
cannot  normally  fulfil  this  function,  since  the  portal  vein  is  always 
free  from  peptone,  as  in  other  animals.  Such  observations  are  also 
of  importance  in  view  of  Seegen's  remarkable  conclusion  that  the 
formation  of  sugar  in  the  liver  occurs,  not  at  the  expense  of  the 
hepatic  glycogen,  but  of  the  peptone  brought  to  the  liver  by  the 
portal  vein  (Abstr.,  1888,  172).  Much  of  the  present  paper  is 
devoted  to  an  examination  of  Seegen's  work,  and  the  general  nature 
of  the  criticisms,  and  of  the  experiments  performed  to  negative  his 
assertions,  will  be  gathered  from  what  has  preceded  this. 

Throughout  this  paper,  great  care  is  taken  to  point  out  the  methods 
to  be  adopted  in  the  separation  of  peptones  and  albumoses  from  one 
another,  and  from  other  proteids,  and  the  fallacious  results  obtained 
before  the  time  of  the  introduction  of  ammonium  sulphate  as  a 
reagent  for  this  purpose.  Among  the  points  taken  up,  it  is  shown 
that  a  so-called  peptone  described  as  existing  in  eggs  (W.  Fischel, 
Abstr.,  1886,  166)  is  not  a  true  peptone.  The  m?Lme pseudopejotone  is 
suggested  for  it.  W.  D.  H. 

Cystin  in  Pancreatic  Digestion.  By  E.  Ktiiz  (Zeit.  Biol.,  27, 
415 — 417). — The  question,  as  to  what  becomes  of  the  sulphur  of 
proteids  during  digestion  has  never  been  completely  answered.  In  the 
present  examination  of  the  products  of  an  artificial  pancreatic  diges- 
tion, no  hydrogen  sulphide  was  evolved.  The  insoluble  products 
were  removed  by  filtration,  and  the  filtrate  concentrated  ;  during  this 
process,  a  precipitate  formed,  but  after  removal  this  was  not  found  to 
contain  cystin.  The  final  filtrate,  after  a  time,  deposited  a  white 
precipitate  insoluble  in  water,  but  soluble  in  ammonia.  The  ammo- 
niacal  solution  was  diluted  with  large  quantities  of  water,  and  six- 
sided  crystals  separated,  which,  after  purification  by  recrystallisation, 
gave  all  the  reactions  of  cystin.  Whether  this  is  always  the  case, 
or  if  bacteria  are  concerned  in  the  process,  are  questions  that  have 
still  to  be  settled.  W.  D.  H. 

The  so-called  Liver  of  Helix  pomatia.  By  M.  Levy  {Zeit. 
Biol,  27,  398— 414).— The  chief  intestinal  gland  of  the  snail  Helix 
pomatia  is  a  digestive  gland,  but  is  not  analogous  to  any  of  the 
abdominal  glands  of  the  higher  animals.     The  weight  of  its  organic 
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constituents  is  very  constant,  being  the  same  in  summer  and  winter, 
and  in  great  measure  they  are  the  same  in  kind  in  all  periods  of  the 
year.  The  alcoholic  extract  of  the  gland  shows  the  chlorophyll 
spectrum  (MacMunn's  enterochlorophyll).  The  digestive  ferments 
present  are  a  diastatic,  a  peptic,  but  not  a  tryptic  one.  The  peptic 
ferment  appears  to  be  identical  with  Krukenberg's  helicopepsin.  The 
diastatic  ferment  disappears  during  the  winter  sleep  ;  it  is  capable  of 
digesting  raw  starch,  but  has  no  effect  on  cellulose.  A  fat  emulsifying 
action  is  shown  by  the  secretion  in  the  summer  time,  but  this  also 
disappears  during  hibernation. 

The  ferment  by  means  of  which  this  action  is  brought  about  is  noi 
identical  with  the  one  described  by  Schmiedeberg  (Arch,  exper.  Path. 
Pharm.,  14)  as  histozyme.  Histozyme,  which  was  separated  from 
pigs'  kidneys,  is  concerned  in  the  splitting  up  of  hippuric  acid.  The 
snail's  ferment  has  no  such  action. 

Grlycogen  with  sinistrin  was  generally  present  in  the  organ,  but  all 
tests  for  bile  gave  a  negative  result.     Jecorin  was  also  absent. 

A  list  of  the  substances  separable  from  the  organ  is  as  follows  : — 

(1.)  In  the  alcoholic  extract:  Chlorophyll,  lecithin,  oleic  acid,  fatty 
acids,  ash,  chlorine,  and  phosphoric  and  sulphuric  acids. 

(2.)  In  the  ethereal  extract :  A  trace  of  fat. 

(3.)  In  the  aqueous  extract :  Sugar,  globulin  (coagulating  at  66°)'r 
glycogen,  sinistrin,  hypoxanthine,  and  other  bases  precipitable  by 
phosphotungstic  acid  ;  in  the  ash,  potassium,  sodium,  calcium,  magne- 
sium, iron  (traces),  manganese,  chlorine,  and  phosphoric  and  sulphuric 
acids.     In  winter  animals,  silica  was  found  in  addition. 

W.  D.  H. 

Organic  Basis  of  Various  Shells.  By  W.  Engel  (Zeit.  Biol.,. 
27,  374 — 385). — Numerous  previous  researches  have  been  directed  to 
the  determination  of  the  inorganic  constituents  of  egg  shells,  but 
those  relating  to  their  organic  constituents  are  scanty. 

The  shells  of  a  number  of  snakes,  which  were  preserved  for  micro- 
scopic purposes  in  Kleinenberg's  solution,  were  freed  from  picric 
acid  by  prolonged  washing  with  water,  alcohol,  and  ammonia.. 
Elementary  analysis  of  their  organic  substratum  gave  the  following 
percentage  results  :—C,  54-68;  N,  16*37;  H,  7'24;  O,  21-1.  These- 
coincide  very  well  with  the  percentage  composition  of  elastin,  as 
worked  out  by  previous  investigators.  The  reactions  of  this  sub- 
stance are,  moreover,  identical  with  those  of  elastin ;  some  slight 
differences  in  solubility,  especially  in  alkalis,  are  not  considered  suffi- 
cient to  negative  the  general  conclusion  that  the  material  in  question 
is  elastin,  since  elastin  prepared  from  various  sources  itself  exhibits 
similar  differences  in  solubility. 

The  cover  of  the  incubating  cells  of  wasps  was  next  investigated  ^ 
and  although  the  quantity  of  material  available  was  not  sufficient  for 
elementary  analysis,  the  colour  tests  and  solubilities  of  the  substance 
are  so  like  those  of  fibroin,  with  which  it  was  carefully  compared,  that 
the  conclusion  is  drawn  that  the  material  in  question  is  fibroin. 

Lastly  the  egg  shells  of  the  Aplysia  were  examined;  their  organic 
constituent  appeared  to  be  allied  to  keratin  by  its  reactions,  and  in^ 
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elementary  analysis  it  was  found  to  be  intermediate  between  conobiolin 
and  elastin.  The  general  conoliision  drawn  is  that  the  substance  in 
<:|uestion  is  one  of  the  keratins.  W.  D.  H. 

Hp  Action  of  Yeast  on  the  Animal  and  Human  Organism.    By 

J.  Neumayer  (Chem.  Centr.,  1890,  ii,  247 — 248  ;  from  Inaug.  Diss. 
Miinchen.  Hygien.  Inst.). — The  author  finds  that  the  various  yeasts 
pass  through  the  alimentary  canal  without  suifering  any  change,  and 
are  not  acted  on  by  the  gastric  juice,  and  that  they  may  be  eaten 
without  any  harm  to  the  animal,  provided  that  all  fermentable  sub- 
stances are  absent,  otherwise  inflammation  of  the  stomach  ensues. 
This  injurious  action  is  not  due  to  the  yeasts,  or  the  principal  pro- 
ducts of  their  fermentive  action,  but  to  abnormal  fermentation  pro- 
•ducts  formed  at  the  high  temperature  of  the  body ;  if  the  fermenta- 
tion proceeds  at  lew  temperatures,  these  injurious  products  are  not 
formed  at  all,  or  only  in  insignificant  amount.  Subcutaneous  injection 
of  the  yeasts  causes  their  destruction,  without,  however,  producing 
any  ill  effects  on  the  animal.  J.  W.  L. 
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The    Antiseptic    Properties    of   Sodium    Fluoride.    By    0. 

Hewelke  (Chem.  Centr.,  1890,  ii,  248 ;  from  Beut.  Med.  Wiss.,  16, 
477 — 478). — The  author  experimented  with  alkaline  sodium  fluoride 
on  the  ferment,  and  the  alkaline  fermentation  of  urine.  Torula 
■cerevism  did  not  grow  in  the  presence  of  1  part  of  sodium  fluoride  in 
100  to  300  parts  of  urine ;  in  presence  of  1  :  600  to  3000  the  fer- 
mentation was  distinctly  checked,  and  this  was  noticeable,  although 
in  a  minor  degree,  when  the  proportion  of  sodium  fluoride  was  reduced 
to  1  :  4000.  in  the  case  of  urine  without  any  sodium  fluoride,  the 
fermentation  commenced  at  the  end  of  3  to  5  days ;  the  addition  of 
1  part  to  2000  of  urine  prevented  fermentation  until  the  14th — ]  5th 
day  ;  1  :  600  till  the' 60th  day ;  1  :  100  over  a  month.  Blood,  with  the 
addition  of  1  part  of  sodium  fluoride  to  80 — 160,  remained  good  for  a 
long  period,  and  a  disagreeable  odour  was  first  developed  at  the  end 
of  several  weeks. 

In  nutrient  substances  containing  1  of  sodium  fluoride  :  150  to 
2C0,  neither  pathogenic  nor  non-pathogenic  organisms  developed,  and 
«ven  when  the  proportion  of  the  salt  was  reduced  to  1  :  600,  evidences 
of  a  checked  growth  were  observable.  Some  organisms  proved  more 
susceptible  than  others,  for  instance  1  :  300  prevented  the  growth  of 
Bacillus  anthracis.  In  general,  the  pathogenic  organisms  proved  the 
most  susceptible.  ""  J.  W.  L. 

Catalytic  Reduction  of  the  Sulphonic  Group.  By  O.  Loew 
{Ber.,  23,  3125— 3126).— As,  in  all  probability,  the  sulphur  in 
albuminoids  is  not  present  in  the  form  of  a  sulphonic  group,  it  must 
be  assumed  that  hydrogen  sulphide  is  formed  from  sulphates  in  the 
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vegetable  organism,  and  that  at  the  moment  of  its  formation  it  is 
further  converted  into  an  organic  compound,  that  is  to  saj,  it  takes 
part  in  the  production  of  albuminoids. 

The  most  plausible  explanation  of  this  phenomenon  is,  that  the 
intense  atomic  vibrations  in  the  active  albumin  are  communicated  to 
the  sulphates  and  to  the  dissolved  organic  matter,  causing  them  to 
act  on  one  another  in  such  a  way  that  the  oxygen  of  the  sulphuric 
acid  acts  on  the  organic  matter,  the  hydrogen  of  the  latter  combining 
with  the  sulphur :  in  other  words,  it  may  be  supposed  that  oxidation  and 
reduction  take  place  simultaneously  under  the  influence  of  a  catalytic 
action. 

Experiments  which  were  made  with  various  sulphates  in  presence 
of  platinum  black  did  not  give  the  expected  results  ;  sodium  hydroxy- 
methylenesulphonate  (formaldehyde  sodium  hydrogen  sulphite),  on 
the  other  hand,  is  reduced  moderately  easily.  On  warming  a  solution 
of  this  organic  salt  (5  grams)  and  crystalline  sodium  carbonate 
(10  grams)  in  water  (100  grams)  with  platinum  black  (16  grams), 
in  a  flask  which  is  almost  completely  filled  with  the  solution,  an 
odour  of  leeks  is  observed  after  some  hours,  and  the  solution  then 
gives  the  nitroprusside  reaction  for  sulphides;  on  acidifying  with 
acetic  acid,  hydrogen  sulphide  is  evolved,  showing  that  sodium 
sulphide  has  been  formed  by  reduction,  whilst  a  corresponding  quan- 
tity of  the  sodium  hydroxmethylenesulphonate  must  have  undergone 
oxidation.  When  the  quantity  of  the  organic  sodium  salt  and 
platinum  black  is  increased,  the  solution  gives  off  an  odour  very  like 
that  of  decomposing  albuminoids,  probably  owing  to  the  formation 
of  methyl  mercaptan  ;  if  platinum  black  is  not  added  to  the  solution, 
reduction  does  not  take  place.  The  above  reaction  is  not  due  to 
nascent  hydrogen,  as  this  gas  is  not  evolved  when  a  dilute  solution 
of  formaldehyde  is  warmed  with  platinum  black  and  sodium  carbon- 
ate. F.  S.   K. 

Chemical  Composition  of  Vegetable  Cell  Membranes.  By 
E.  ScHULZE  {Ber.,  23,  3175;  compare  Abstr.,  1890,  1456).— The 
author  explains  that  he  did  not  mean  it  to  be  inferred  that  cellulose 
is  the  only  constituent  of  the  cell  envelope  which  is  insoluble  in 
dilute  acids.  J.  B.  T. 

Crystalline  Constituents  of  the  Seeds  of  Cataputiae 
minoris.  By  Y.  Tahara  {Ber.,  23,  3347— 3351).— The  seeds  are 
carefully  freed  from  oil,  extracted  repeatedly  with  alcohol,  the  alcohol 
evaporated,  the  residae  washed  with  ether,  and  boiled  with  alcohol; 
on  cooling  the  solution,  brown  crystals  of  ausculetol  are  deposited, 
which  may  be  purified  by  treatment  with  lead  acetate. 

If  the  oil  is  allowed  to  remain  for  some  time  in  a  closed  flask,  a 
substance  separates  which  crystallises  from  alcohol  in  colourless, 
odourless  prisms  melting  at  193° ;  it  is  insoluble  in  water,  alkalis,  or 
acids,  and  has  not  yet  been  further  investigated.  J.  B.  T. 

Kesso  Oil.  By  J.  Berteam  and  E.  Gildemeister  (Arch.  Phann., 
228,483 — 492). — Kesso  is  the  Japanese  name  for  Valeriana  oficinalis 
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var.  angustifolia ;  the  oil  obtained  by  distilling  the  root  of  this  plant 
with  steam  has  a  sp.  gr.  of  0'996,  whilst  the  sp.  gr.  of  oil  of  valerian 
is  0-945. 

A  large  quantity  of  kesso  oil  w^as  divided  into  three  portions  by 
distillation  with  steam.  The  first  portion  was  fractionated  into 
six  portions.  1.  Up  to  155°,  contained  much  acetic  and  valeric  acids, 
but  no  formic  acid.  Probably  some  valeraldeliyde  was  present, 
judging  by  the  odour.  2.  That  boiling  between  155"  and  160°  was 
relatively  small  in  amount,  and  consisted  of  laevopinene,  the  rotation 
in  Wild's  apparatus,  with  a  column  100  mm.  long,  being  53°  5'  to  the 
left.  3.  That  boiling  between  160°  and  170°  is  not  given.  4.  That 
boiling  between  170"  and  180°  consisted  of  dipentene,  as  sliown  by  the 
formation  of  its  liydrocliloride  and  hydrobromide.  5.  That  boiling 
between  180°  and  200°  is  not  given.  6.  That  boiling  between  200° 
and  220°  contained  terpiuo'l,  CioHn'OH.  On  shaking  it  up  with,  a 
strong  aqueous  hydriodic  acid  solution,  the  compound  CioHig,2HI  was 
obtained,  which  melted  at  76°.     This  fraction  also  contained  borneol. 

The  second  portion,  boiling  between  220°  and  290°,  yielded  a 
fraction  below  260°,  composed  of  borneol  with  acetic  and  isovaleric 
acids.  The  fraction  boiling  between  260^  and  280°  was  a  clear  liquid, 
consisting,  apparently,  of  sesquiterpene. 

The  third  portion  of  the  distillate  was  heavier  than  water,  and 
boiled  about  300°.  This  was  saponified,  and  yielded  acetic  acid,  a 
bluish  oil,  whose  composition  has  not  yet  been  made  out,  and  kessyl 
alcohol,  C14H04O0.  This  alcohol  is  odourless,  insoluble  in  water,  easily 
soluble  in  alcohol,  ether,  chloroform,  benzene,  and  light  petroleum. 
It  melts  at  85°,  and  boils  under  a  pressure  of  11  mm.  between  155° 
and  156°,  and  at  the  ordinary  pressure  at  300 — 302°  Avithout  decern- 
{30sition.  A  10  per  cent,  solution  in  alcohol  has  a  rotatory  power  of 
3°  39'  to  the  left  in  a  column  100  mm.  long.  It  readily  forms  well- 
shaped,  rhombic  crystals  from  its  solution  in  alcohol  or  ether 
la:b:c  =  0-9936  :  1  :  0-4869].  Kessyl  alcohol  alone,  or  dissolved 
in  dry  ether,  in  contact  with  acetic  chloride  or  phosphorus  j^enta- 
chloride,  develops  heat,  evolves  hydrogen  chloride,  and  produces  a 
splendid,  dark,  cherry-red  solution.  Kessyl  acetate,  CuHsaOoAc,  was 
obtained  by  heating  the  alcohol  with  acetic  anhydride  and  some 
anhydrous  sodium  acetate.  It  can  also  be  obtained  by  fractional 
distillation  of  the  kesso  oil,  but  is  impure  when  thus  produced.  The 
pure  acetate  is  a  thick,  colourless  oil,  of  very  faint  odour,  which  does 
not  solidify  at  —20°.  It  is  insoluble  in  water,  easily  soluble  in 
ether,  alcohol,  chloroform,  and  light  petroleum.  Its  is  losvorotatory 
to  the  extent  of  70°  6'  in  a  column  100  mm.  long.  Oxidation  products 
of  kessjl  alcohol  have  not  yet  been  fully  investigated.  J.  T. 

Poisonous  Action  of  Hydrazine.  By  0.  Loew  (Ber.,  23, 
3203— -3206). — Hydrazine  exerts  an  extremely  poisonous  action  on 
organisms  of  the  most  varying  description.  In  a  solution  containing, 
m  addition  to  food  substances,  0-2  gram  of  hydrazine  sulphate  per 
litre,  the  shoots  of  the  helianthus  and  of  barley  were  rapidly  killed. 
Alg£e,  fission  organisms,  moulds,  ScMzomycetes,  and  lower  water 
organisms  were  also  rapidly  destroyed  by  its  dilute  solution.     A  dose 
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of  O'l  gram  of  hydrazine  sulphate  neutralised  with  sodium  carbonate, 
and  administered  subcutaneously  to  a  guinea-pig,  caused  death  in 
2^  hours,  and  a  dose  of  0*5  gram,  administered  to  a  puppy  in  a  similar 
manner,  brought  about  the  same  result  in  2J-  hours.  H.  G.  C. 

Composition  of  Sorghum  Seed.  By  H.  W.  Wiley  (Bied.  Centr., 
1890,  678 — 680). — The  following  is  the  mean  percentage  composition 
of  24  samples  sorghum  seed,  hulled  and  unhuUed  : — 

Unhulled.  Hulled. 

Moisture 9-93  9-63 

Albuminoids 10-54  11-39 

Light  petroleum  extractive    ....        3*72  3' 16 

Ether  extractive   0-61  0-54 

Absolute  alcohol  extractive    ....        2*44  1-46 

80  per  cent,  alcohol  extractive   . .        2*91  1*78 

Fibre 3-17  1-83 

Ash 205  1-69 

Carbohydrates 64-62  68*86 

This  seed,  compared  with  wheat,  maize,  and  oats,  appears  to  be 
equal  in  feeding  value  to  maize  and  oats,  and  only  rather  poorer  than 
wheat. 

The  seed  hulls  contain  a  colouring  matter  which,  however,  is  not 
harmful  to  cattle,  nor  does  it  contain  any  tannin.  E.  W.  P. 
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Gas  Apparatus,  &c.  By  W.  E.  Adeney  (Chem.  News,  62, 
196 — 199  ;  204 — 2U6). — In  this  apparatus,  the  pressure  and  measur- 
ing tubes  are  placed  some  little  distance  apart,  the  latter  only  being 
surrounded  by  a  water-jacket;  they  are  connected  at  their  lower 
extremities  (which  are  bent  at  right  angles  for  the  purpose,  the 
measuring  tube  being  likewise  narrowed)  by  wired  india-rubber  tubing 
and  a  glycerol  joint.  The  pressure  tube  is  furnished  near  the  bend 
with  a  side  tube  connecting  with  the  mercury  reservoir,  and  termi- 
nates at  the  top  with  a  Friedrich's  patent  glass  stop-cock,  so  that  it 
can  be  used  either  open  or  closed ;  it  is  1000  mm.  high.  The  measur- 
ing tube,  640  mm.  long,  is  wide  for  about  two-thirds  of  its  length, 
but  is  narrower  at  the  upper  portion,  to  which  a  Friedrich  stop-cock 
is  attached,  and  this  is  connected  with  two  capillary,  double  right- 
angled  tubes,  one  of  wider  bore,  for  the  admission  of  the  gas  to  be 
examined,  or  other  object ;  the  second  and  narrower  one  passing  to 
the  laboratory  vessel,  which  is  furnished  at  the  top  with  a  cup,  into 
which  the  tube  fits,  and  is  rendered  air-tight  by  an  india-rubber  collar. 
The  laboratory  vessel,  which  may  be  of  any  convenient  capacity,  is 
provided  with  platinum  wires  for  explosions,  and,  moreover,  termin- 
ates  below   in   a   narrow  cylindrical    portion,   which    may  be    used 
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)en,  or  be  closed  with  a  cork,  and  to  which  is  attached  a  side  tnbe, 
Jonnecting  with  an  independent  mercury  reservoir  to  facilitate  filling 
with  mercury,  transferences,  &c.  A  suitably  bent  tube,  with  india- 
rubber  attachment,  is  fitted  to  the  cork,  and  serves  for  the  admission 
of  reao^ents.  Behind  the  whole  length  of  the  pressure  tube  a  long, 
narrow  mirror,  graduated  in  millimetres  on  an  unsilvered  portion,  is 
fixed  at  such  an  angle  as  to  reflect  a  good  image  of  the  mercury 
column  and  meniscus.  The  whole  apparatus  is  mounted  on  a  wooden 
support,  wdth  necessary  clamps,  attachments,  &c. ;  the  mercury 
reservoirs  being  placed  behind.  The  apparatus  serves  for  all  kinds  of 
jgas  measurements,  as  an  air-pump,  and  for  distillations  under  reduced 
pressure  or  in  a  vacuum.  D.  A.  L. 

Lacmoid.  By  O.  Forster  (Zeit.  ang.  Chem.,  1890,  163—167).— 
Com,mercial  lacmoid  is  of  ver}^  variable  character.  Some  specimens 
are  almost  wholly  insoluble  in  water,  and  are  unsuitable  as  indicators. 
Others  colour  boiling  water  intensely  blue,  and  are  fit  for  use.  To 
prepare  the  pure  blue  indicator,  the  finely-powdered  crude  material 
is  extracted  with  boiling  water,  but  stopping  short  of  complete 
exhaustion,  so  as  to  avoid  dissolving  a  sparingly  soluble  red  substance. 
From  the  cooled  and  filtered  blue  solution,  the  colour  is  precipitated 
by  feebly  acidifying,  and  after  some  hours  is  collected  on  a  filter  and 
washed  with  cold  water,  then  dried  at  a  low  temperature  (since 
some  decomposition  takes  place  if  it  be  dried  at  100*^),  or  dissolved 
in  alcohol,  and  the  solution  evaporated  on  the  water-bath.  Purified 
in  this  way,  it  gives,  with  pure  distilled  water,  a  blue  solution,  having 
a  slight  tendency  to  violet,  and  exceeds  all  other  indicators  in  sharp- 
ness. In  w^ater  containing  carbonic  acid  or  an  ammonium  salt,  it 
gives  an  exceedingly  sharp  change  with  a  quantity  of  alkali,  which 
has  scarcely  any  effect  on  litmus.  To  prepare  blue  lacmoid  paper, 
sulphuric   acid  is   added  to   an  alcoholic  solution  of    lacmoid,  until 

hite   paper   dipped  into   the    liquid    is    coloured    red.      This   will 

come  blue  on  drying.  The  depth  of  blue  should  be  that  of  the 
brget-me-not.  For  red  paper,  the  paper  should  be  dipped  in  very 
dilute  sulphuric  acid  and  dried  before  staining.  It  must  be  preserved 
in  well  stoppered  bottles,  and  is  an  extremely  sensitive  indicator  for 
alkalis. 

A  somewhat  more  ready  mode  of  purification  is  as  follows  : — 
S  parts  of  finely-powdered  crude  lacmoid  is  gently  Avarmed  for  a 
quarter  of  an  hour  with  100  parts  of  20  per  cent,  alcohol,  and  the 
liquid  filtered  after  cooling.  After  ascertaining  the  amount  of  matter 
in  solution  by  evaporating  a  portion,  there  should  be  added  an 
alcoholic  solution  of  14  parts  of  malachite  green  to  86  parts  of  the 
lacmoid.  This  addition  does  not  impair  the  indication  with  acids, 
whilst  it  increases  enormously  the  sharpness  of  the  change  to  blue 
with  an  alkali.  The  liquid  is  filtered  from  a  precipitate  which  forms, 
and  is  then  mixed  with  an  equal  volume  of  absolute  alcohol.  It  should 
be  kept  in  black  bottles.  M.  J.  S. 

Estimation  of  Free  Hydrochloric  Acid  in  Stannous 
Chloride   Solutions.     By    W.    Minor    (Zeit.    ang.    Chem.,    1890, 
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25 — 26). — Precipitation  as  silver  chloricle  cannot  be  resorted  to  in 
consequence  of  the  co-precipitation  of  tin  compounds.  A  measared 
quantity  (100  c.c.)  of  the  solution  is,  therefore,  saturated  hot  with, 
hydrogen  sulphide,  and  filtered  into  a  litre  flask.  Half  of  the  filtrate 
is  boiled  to  expel  hydrogen  sulphide,  and  the  total  acid  then  titrated 
with  standard  alkali.  The  amount  of  tin  is  now  ascertained  by 
titration  with  iodine,  and  the  corresponding  quantity  of  hydrochloric 
acid  deducted  from  the  total.  M.  J.  S. 

Detection  of  Hypochlorous  Acid   in   Chlorine   Water.    By 

T.  Salzer  (C/iem.  Centr.,  1890,  ii,  472  ;  from  Pharm.  Zeit.,  35,  457). 
— The  author  recommends  the  method  of  Lunge  and  Naeff,  devised 
for  the  determination  of  hypochlorous  acid  in  the  presence  of  chlorine, 
which  depends  on  the  fact  that  chlorine  reacts  with  potassium 
iodide  and  hydrochloric  acid,  forming  potassium  chloride,  iodine,  and 
hydrochloric  acid,  whereas  hypochlorous  acid  produces,  under  the 
same  circumstances,  no  hydrochloric  acid.  If,  therefore,  the  solution 
is  first  titrated  with  decinormal  alkali  and  then  with  thiosulphate 
solution,  the  amount  of  the  chlorine  and  hypochlorous  acid  may  be 
calculated.  Of  neutral  chloiine  water,  the  author  recommends  25  c.c. 
should  be  acidified  with  10  c.c.  of  decinormal  hydrochloric  acid, 
1  gram  of  potassium  iodide  added,  and  titrated  with  thiosulphate. 
Pure  chlorine  water  should  require  exactly  10  c.c.  of  decinormal 
hydrochloric  acid.  Chlorine  water,  containing  acid,  is  not  to  be 
recommended  as  an  eye-wash.  J.  W.  L. 

Detection  of  Traces  of  Iodine  in  the  Presence  of  much 
Chlorine.  By  A.  Johnstone  {Chem.  News,  62,  153,  169).— The 
solution  to  be  tested  is  treated  with  a  saturated  solution  of  silver 
nitrate  in  strong  ammonia;  a  yellow  precipitate  indicates  the  presence 
of  an  iodide.  To  confii-m  this,  add  concentrated  sulphuric  acid,  and 
agitate  with  carbon  bisulphide ;  the  latter  becomes  coloured  by  any 
liberated  iodine.  D.  A.  L. 

Separation  and  Estimation  of  Tellurium.  By  E.  Donath 
(Zeit.  ang.  Chem.,  1890,  214 — 217). — Precipitation  by  sulphurous 
acid  is  complete  but  tedious.  Kastner's  grape-sugar  method  (Abstr., 
1876,  440)  is  accurate  and  expeditious.  Precipitation  by  stannous 
chloride  or  an  alkaline  stannite  is  not  suitable,  since  the  precipitate 
always  contains  tin.  Tellurium  is  very  rapidly  precipitated  from 
acid  solutions  by  hyposulphurous  acid.  The  yellow  solution  obtained 
by  shaking  scrap  zinc  with  aqueous  sulphurous  acid  is  filtered,  and 
added  to  the  cold  concentrated  hydrochloric  acid  solution  of  the 
tellurium  compound.  Precipitation  is  complete  in  15  minutes.  The 
washed  precipitate,  which  may  contain  some  tellurium  sulphide,  is 
rinsed  into  a  tared  capsule,  oxidised  with  strong  nitric  acid,  and, 
after  gentle  ignition,  weighed  as  tellurium  dioxide. 

For  the  attack  of  ores  containing  tellurium,  3  or  4  grams  of  the 
impalpable  powder  is  treated  in  a  basin  with  small  quantities  of  con- 
centrated nitric  acid,  and  from  the  pasty  mass  obtained,  the  excess  of 
acid  is  completely  evaporated  at  a  temperature  which  will  not  decom- 
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l^ose  the  metallic  nitrates.  The  dry  mass  is  powdered  in  the  basin, 
moistened  with  strong  soda  solution,  and  digested  for  half  an  hoar. 
Water  is  then  added,  the  filtrate  boiled  for  20  minntes  with  pure  grape- 
suo-ar,  and  the  precipitated  tellurium  weighed  as  dioxide,  as  above. 

M.  J.  S. 

Estimation  of  Hypophosphorous,  Phosphorous,  and  Hypo- 
phosphoric  Acids.  By  L.  Amat  {Gompt.  rend.,  Ill,  676 — 679). — In  a 
warm  acid  solution,  hypophosphoric  acid  reduces  mercuric  chloride  to 
the  mercurous  salt,  and  is  itself  completely  converted  into  phosphoric 
acid,  probably  in  consequence  of  an  intermediate  conversion  into 
phosphorous  and  phosphoric  acids.  About  1  gram  of  the  substance 
is  mixed  with  10  c.c.  of  concentrated  hydrochloric  acid,  evaporated 
almost  to  dryness  in  order  to  promote  the  decomposition  of  the  hypo- 
phosphoric  acid,  redissolved  in  a  small  quantity  of  water,  and  mixed 
with  a  solution  containing  68  grams  of  mercuric  chloride  and  20  to 
40  c.c.  of  concentrated  hydrochloric  acid  per  litre.  The  mixture  is 
allowed  to  remain  for  24  hours  at  80°,  and  the  mercurous  chloride  is 
collected  and  w^eighed. 

Potassium  permanganate  can  be  employed  in  the  manner  indicated 
by  P.  de  St.  Gilles,  the  substance  being  oxidised  by  excess  of  the 
permanganate  and  the  excess  determined  by  means  of  oxalic  acid. 
The  oxidation  is  more  rapid,  the  more  concentrated  the  solution,  the 
greater  the  propoj^tion  of  free  acid,  and  the  higher  the  temperature. 
At  a  high  temperature,  a  small  quantity  of  permanganate  may  be 
decomposed,  and  at  a  low  temperature,  especially  in  dilute  solutions, 
oxidation  is  incomplete ;  careful  attention  to  the  conditions  is  there- 
fore necessary. 

The  permanganate  employed  should  be  equivalent  to  a  solution 
containing  63  grams  of  oxalic  acid  per  litre,  and  the  quantity  of  sub- 
stance taken  for  analysis  should  reduce  about  20  c.c.  of  the  perman- 
ganate. The  substance  is  dissolved  in  20  c.c.  of  water,  mixed  with 
3  c.c.  of  concentrated  sulphuric  acid,  cooled,  mixed  with  35  c.c.  of  per- 
manganate, and  heated  at  50"  for  half  an  hour.  20  c.c.  of  oxalic  acid 
solution  is  then  added,  and  after  the  liquid  has  become  colourless  and 
the  brown  precipitate  has  completely  dissolved,  the  excess  of  oxalic  acid 
is  determined  by  means  of  permanganate.  The  method  is  applicable 
to  phosphites,  pyrophosphites,  and  hypophosphites.  In  the  case  of 
hypophosphates,  the  liquid  is  first  heated  with  the  sulphuric  acid  at 
80 — 100^'  for  half  an  hour,  and  then  cooled  and  mixed  with  the  per- 
manganate. 

The  mercuric  chloride  method,  although  the  more  tedious,  is  the 
more  accurate  of  the  two.  C.  H.  B. 

The  "  Citrate  Method  "  of  Phosphoric  Acid  Estimation.    By 

0.  Eeitmaui  {Zeit.  ang.  Chem.,  1890,  19—25,  196—210;  continued 
from  Abstr.,  1890,  416). — Comparing  the  results  yielded  by  the  citrate 
method,  under  a  great  variety  of  conditions,  with  those  furnished  by 
precipitation  by  molybdate,  the  author  has  investigated  the  amount 
of  the  error  of  deficiency  due  to  imperfect  precipitation  of  the  phos- 
phoric acid,  and  that  of  the  error  of  excess  due  to  contamination  of 
the  precipitate  by  impurities.     His  conclusions  are  as  follows : — In 
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all  modifications  of  the  citrate  method,  the  precipitation  of  the  phos- 
phoric acid  is  incomplete,  and  with  large  proportions  of  citrate  and  a 
small  amount  of  magnesia,  it  may  be  very  seriously  so.  In  the  most 
favourable  cases,  about  2  milligrams  of  magnesium  pyrophosphate 
passes  into  the  filtrate.  On  the  other  hand,  when  calcium,  iron, 
aluminium,  or  manganese  is  present,  a  variable  portion  of  those  bases 
will  always  be  found  in  the  precipitate,  and,  if  enough  magnesia  mix- 
ture has  been  used,  a  compensation  of  errors  is  possible.  The  use  of  a 
minimum  quantity  of  ammonium  citrate,  in  accordance  with  the  pro- 
cedure of  Brassier  and  Glaser  (Abstr.,  1885,  837),  is  not  permissible; 
an  excess  is  always  requisite,  The  quantity  of  magnesia  mixture  must, 
however,  always  be  proportioned  to  the  amount  of  citrate.  The  bases 
which  chiefly  contaminate  the  precipitate  are  calcium  and  manganese. 
Both  are  precipitated  in  the  form  of  ammouio-phosphates,  Avhich  are 
converted  into  pyrophosphates  on  ignition.  Of  iron  and  aluminium, 
there  are  usually  only  traces  precipitated  ;  the  principal  effect  of  these 
metals  in  the  solution  is  to  retard  the  precipitation  of  the  magnesium 
ammonium  phosphate.  Grupe  and  Tollens  have  stated  that  magnesia, 
or  a  basic  magnesium  salt,  is  precipitated  together  with  the  ammonio- 
phosphate.  This  is  certainly  true,  since  the  ignited  precipitate  always 
shows  the  reaction  of  an  orthophosphate  with  silver  nitrate,  but  if  the 
magnesia  mixture  has  been  added  by  drops  to  an  ammoniacal  solution 
(2 "5  per  cent,  of  ammonia),  the  magnesium  oxide  in  the  precipitate  will 
be  scarcely  weighable.  But,  using  nearly  neutral  solutions,  and  espe- 
cially when  salts  of  sodium  or  potassium  are  present,  the  amount  may 
be  very  considerable.  The  use  of  hydrochloric  acid  for  dissolving  phos- 
phates containing  silica  is  disadvantageous  ;  the  magnesium  precipi- 
tate will  always  be  strongly  contaminated  with  silica,  and  the  amount 
of  foreign  bases  precipitated  will  also  be  increased.  Even  when 
sulphuric  acid  is  used,  and  the  solution  is  consequently  freer  from 
silica,  it  is  to  be  expected  that  about  1  milligram  will  be  found  in  the 
precipitate.  The  presence  of  sulphates  has,  however,  the  tendency, 
other  things  being  equal,  to  increase  the  error  of  deficiency.  More- 
over, since  the  use  of  sulphuric  acid  removes  a  large  part  of  the  lime 
as  sulphate,  less  ammonium  citrate  is  needed  than  would  otherwise  be 
the  case. 

Using  the  process  for  estimating  the  phosphoric  acid  in  the  soluble 
portion  of  a  superphosphate,  and  working  upon  1  gram  of  substance, 
with  5  grams  of  citric  acid,  25  c.c.  of  magnesia  mixture,  and  ammonia 
equal  to  2 "5  per  cent,  of  the  solution,  a  loss  of  about  2  milligrams, 
equal  to  0*128  per  cent,  of  phosphoric  acid,  may  be  assumed.  On  the 
other  hand,  when  examining  basic  slag,  or  raw  phosphates,  the  error 
will  be  in  excess.  If  silica  and  manganese  are  absent,  the  amount  of 
the  error  may  be  small,  but  no  estimate  of  its  average  magnitude  can 
be  formed.  M.  J.  S. 

Reduction  of  Arsenic  Acid  in  Analysis.  By  F.  A.  Gooch  and 
P.  E.  Brownixg  (Amer.  J.  /Sa.,40,  66 — 71). — The  authors  endeavour 
to  shorten  the  process  of  reduction  of  arsenic  acid  by  employing 
hydriodic  acid,  instead  of  sulphurous  acid,  as  the  active  agent.  The 
process  recommended  maybe  summarised  as  follows  : — To  the  arsenate 
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in  solution  are  to  be  added  potassium  iodide  in  excess  of  tlie  amount 
needed,  according  to  the  equation,  to  complete  the  reduction,  and 
10  c.c.  of  half  and  half  sulphuric  acid.  The  liquid  is  to  be  diluted  to 
about  100  c.c,  and  boiled  rapidly  until  the  volume  is  decreased  to 
40  c.c.  The  colour  of  the  free  iodine  is  to  be  bleached  by  cautious 
additions  of  sulphurous  acid,  and  the  liquid  immediately  diluted  with 
water  and  neutralised,  first  v^dth  normal  potassium  carbonate  and  after- 
wards with  the  hydrogen  salt.  The  whole  is  to  be  cooled  and  titrated 
with  iodine  in  the  usual  manner,  starch  being  used  as  an  indicator, 
he  advantage  of  this  method  is  in  the  rapidity  with  which  it  may 
6  executed,  the  whole  operation  being  completed  in  half  an  hour. 
The  average  error  of  the  process  amounts  to  0"13  per  cent,  of  the 
amount  taken.  B.  H.  B. 
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Estimation  of   Peroxides  of   the  Alkaline  Earths.    By   G. 

Kassxer  {Arch.  PJia7in.,  228,  432 — 435). — A  weighed  amount  of  the 
peroxide  (0*2  in  the  case  of  the  barium  compound)  is  ground  with  a 
little  water  and  washed  into  a  beaker;  then  excess  Cabout  five  times 
as  much)  of  pure  potassium  ferricyanide  is  added.  Oxygen  is  at  once 
evolved,  and  the  reaction  is  complete  when  the  gas  ceases  to  come  off ; 
he  reaction    may  be  accelerated  by  gently  warming  the  beaker.     A 

nsiderable  amount  of  water  is  now  added,  and  excess  of  sulphuric 
cid ;  the  greenish  colour  which  may  now  appear  does  not  affect  the 
result.  The  solution  is  finally  titrated  with  potassium  permanganate- 
solution.  Thus,  0"2  gram  of  peroxide  required  17*2  c.c.  of  perman- 
ganate (1  c.c.  =  0'00576  gram  of  Fe)  ;  hence  the  peroxide  contained 
74" 7  per  cent,  of  peroxide.  The  old  direct  process  gave  75*13  per 
cent.  The  new  process  may  prove  useful  in  cases  where  an  acid  solution 
would  be  inadmissible  ;  it  is  only  necessary  to  filter  off'  an  aliquot  part  of 
the  solution  before  the  acid  is  added,  and  then  titrate  and  calculate. 

J.  T. 

Estimation  of  Ferric  Oxide  and  Alumina  in  Phosphatic 
Manures.  By  A.  Stutzer  (Zeit.  arig.  Chem.,  1890,  43—44). — The 
author,  whilst  admitting  the  superiority  of  Glaser's  method  (Abstr.,, 
1890,  420)  over  that  depending  on  the  insolubility  of  the  iron  and 
aluminium  phosphates  in  acetic  acid,  prefers  to  weigh  the  ferric  oxide 
and  alumina  as  such,  and  not  as  phosphates.  To  this  end,  the  solu- 
tion of  1  gram  of  the  phosphate  in  hydrochloric  acid  is  made  alkaline 
with  ammonia,  and  then  feebly  acid  with  acetic  acid.  The  precipitate 
is  collected  and  partially  washed ;  the  filter  with  its  contents  is  re-^ 
turned  to  the  same  beaker,  and  digested  with  150  c.c.  of  molybdate- 
solution.  The  solution  filtered  from  the  yellow  precipitate  is  made  feebly 
alkaline  with  ammonia,  and  warmed  for  10  minutes  on  the  water- bath. 
The  precipitate  sometimes  contains  traces  of  molybdic  acid,  but  if 
dissolved  in  hydrochloric  acid  and  re  precipitated  by  ammonia,  the 
ferric  oxide  and  alumina  are  obtained  free  from  all  impurities. 

M.  J.   S. 

Valuation  of  Pyrolusite  by  means  of  Hydrogen  Dioxide. 
By  A.  Baumann  {Zeit.  ang.  Chem.,  1890,  72 — 79). — The  reaction 
MaOo  -f-  H2O2  =  MnO  +  O2,  which  occurs  in  acid  solutions,  yields 
equally    good    results    by    gravimetric,    volumetric,    or    gasometric 
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mefhods.  The  last  lias  already  been  employed  by  Lunge  (Abstr., 
1885,  1162).  For  accurate  work,  an  ordinary  50  c.c.  nitrometer  is 
scarcely  large  enough,  since  not  more  than  0*18  gram  of  manganese 
dioxide  conld  be  nsed,  and  an  error  of  O'l  c.c.  in  reading  the  volume 
of  the  gas  would  equal  0-2  per  cent,  in  the  result.  The  eudiometer 
should  be  able  to  measure  at  least  100  c.c.  of  gas,  and  should  be 
surrounded  by  a  water-jacket,  that  the  temperature  may  be  known 
with  exactness.  Water  may  be  used  in  the  eudiometer  instead  of 
mercury.  In  case  the  pyrolusite  should  resist  attack,  the  reaction 
flask  may  be  warmed  to  70°.  1  c.c.  of  oxygen  at  0°  and  760  mm.  is 
equal  to  0-003885  gram  of  MnOo. 

Gravimetrically,  the  estimation  may  be  made  by  weighing  the 
oxygen  evolved.  Almost  any  of  the  forms  of  carbonic  acid  apparatus 
for  the  estimation  by  loss  of  weight  may  be  used.  From  2  to  6  grams 
of  the  pyrolusite,  in  impalpable  powder,  is  placed  in  the  reaction 
flask  with  30  c.c.  of  sulphuric  acid  (1  part  to  3  of  water),  and  40  c.c. 
of  commercial  hydrogen  peroxide  is  placed  in  the  inner  tube.  AVarming 
should  be  avoided. 

For  volumetric  estimation,  an  acidified  hydrogen  peroxide  (contain- 
ing about  oue-tenth  of  sulphuric  acid)  should  be  made  of  strength 
corresponding  approximately  with  a  standard  permanganate  (10  grams  - 
per  litre).     The  relation  of  the  solutions  is  accurately  found,  and  then  ■ 
0'4  to  1  gram  of  the  pyrolusite  is  treated  with  50  c.c.  of  the  hydrogen  " 
peroxide  in  the  cold,  and  after  half  an  hour  with  occasional  shaking, 
the  excess  is  titrated  back  with  the  permanganate.     The  presence  of 
ferrous  compounds  in  the  pyrolusite  leads  to  high  results,  since  they 
consume  hydrogen  peroxide ;    in  Bunsen's  and  the  ferrous  sulphate 
processes,  the  error  is  in  the  opposite  direction.  M.  J.  S. 

Titration  of  Permanganate  and  of  Bleaching  Powder  by 
Hydrogen  Peroxide.  By  L.  Vaxixo  (Zeit.  ang.  Chem.,  1890,  80—83). 
— To  facilitate  calculation  of  the  results  from  the  volume  of  oxygen 
ovolved,  tables  are  given  of  the  weight  of  1  c.c.  of  oxygen  and  of 
chlorine  respectively,  over  a  suflBciently  wide  range  of  temperature 
and  pressure.  The  author's  practice  differs  in  three  points  from  that 
of  Lunge  (Zeit.  ang.  Chem.,  1890,  7)  ;  he  prefers  an  azotometer  to  the 
nitrometer ;  in  the  analysis  of  bleaching  powder,  he  uses  feebly  acid, 
instead  of  alkaline,  hydrogen  peroxide  ;  and  he  compares  his  results 
with  those  of  the  iodometric  method,  rather  than  with  Penot's,  and 
flnds  a  closer  agreement  than  did  Lunge  with  the  latter.  The  titra- 
tion by  permanganate  of  the  residual  hydrogen  peroxide  gives  unex- 
ceptionable results  in  the  assay  of  bleaching  powder.  M.  J.  S. 

Dry  Assay  of  Tin  Ores.  By  H.  0.  Hoffmann  {Chem.  Netvs,  62, 
157 — 159  ;  169 — 170). — This  section  of  the  author's  paper  on  the  dry 
assay  of  tin  ores  deals  with  methods  depending  on  fusion  with  potas- 
sium cyanide,  of  which  various  modifications  have  been  investigated, 
with  and  without  a  salt  cover,  in  chalk-  or  charcoal-lined  crucibles,  in 
porcelain  crucibles,  with  charcoal  intermixed  with  the  cyanide,  with 
various  qualities  of  cyanide,  &c.  The  chief  source  of  error  appears  to  be 
due  to  the  tin,  instead  of  forming  a  button,  being  disseminated  through 
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the  mass  of  slag,  when  it  cannot  subsequently  be  thoroughly  sepa- 
rated. To  obviate  this,  it  is  recommended  to  ram  a  lot  of  potassium 
cyanide  into  the  bottom  of  the  crucible  before  putting  in  the  ore  and 
flux,  so  as  to  form  a  fused  mass  for  the  tin  to  fall  through  and  accu- 
mnlate  beneath  to  form  a  button.  As  regards  impurities,  iron  passes 
into  the  cyanide,  alkaline  sulphates  and  carbonates  cause  low  results 
owing  to  the  formation  of  tin  sulphides  in  the  first  case,  and  of  stan- 
nates  in  the  second.     Impure  cyanide  gives  low  and  irregular  results. 

D.  A.  L. 
Estimation  of  Vanadic  Acid  in  Vanadiotungstates.  By  A. 
Rosenheim  (Ber.,  23,  3208— 3210).— The  statement  attributed  to  the 
author  by  Rothenbach  (Ber.,  23,  3050 ;  and  this  vol.,  p.  18)  that 
sulphurous  acid  is  capable  of  reducing  tiingstic  acid  when  present  as 
phosphotungstic  acid  is  incorrect,  as  he  has  shown  (Abstr.,  1889,  762) 
that  no  reducing  action  takes  place.  Rothenbach  further  states  that 
the  violet  coloration  produced  when  sulphurous  acid  is  added  to  a 
mixture  of  phosphoric  and  vanadotungstic  acids  is  not  due  to  the  re- 
duction of  the  tungstic  acid,  as  vanadium  tetroxide  free  from  sulph- 
urous acid  also  yields  the  coloration  with  phosphotungstates.  This 
fact,  however,  really  proves  the  contrary  of  Kothenbach's  statement, 
for  vanadium  tetroxide,  as  shown  by  its  action  on  ferric  oxide  and  am- 
moniacal  silver  solutions  is  a  reducing  agent,  and  this  is  the  compound 
which  actually  causes  the  reduction  of  the  tungstic  acid,  as  is  shown 
by  the  fact  that  the  intensity  of  the  coloration  is  dependent  on  the 
quantity  of  tungstic  acid  present,  and  not  on  that  of  the  vanadium 
tetroxide.  H.  G.  C. 

Estimation  of  Perrocyanides.  By  R.  Zaloziecki  (Zeit.  ang. 
Chem.,  1890,  210 — 214). — When  a  solution  of  an  alkaline  ferrocyanide 
is  treated  with  zinc  carbonate  and  a  stream  of  carbonic  anhydride,  the 
whole  of  the  ferrocyanogen  is  precipitated  in  the  form  of  a  double  salt 
of  the  alkali  metal  and  zinc.  If  the  operation  is  performed  at  the 
boiling  temperature,  the  reaction  takes  place  according  to  the  equation 
SM'^FeCyc  +  2ZnC03  =  2Zn,FeCyc.,M'4FeCy6  +  4^M.',C0^,  and  the 
amount  of  alkaline  carbonate  produced  may  be  employed  as  a  measure 
of  the  ferrocyanide  originally  present.  The  zinc  carbonate  should  be 
prepared  by  the  addition  of  sodium  carbonate  to  a  hot  solution  of  zinc 
sulphate,  as  it  then  subsides  and  washes  readily.  It  is  preserved  in 
the  pasty  state,  and  if  the  quantity  added  contains  an  amount  of  zinc 
approximately  equal  to  the  weight  of  alkaline  ferrocyanide,  it  Avill  be 
amply  in  excess.  The  mixture  is  heated  to  boiling,  and  a  stream  of 
carbonic  anhydride  is  passed  through  it  for  a  half  to  one  hour.  It  is 
then  cooled,  diluted  to  a  known  volume,  filtered,  and  an  aliquot  part 
of  the  filtrate  is  titrated  with  standard  acid,  using  methyl-orange  as 
indicator.  If  the  original  solution  had  contained  alkaline  carbonates 
or  sulphides,  the  amount  of  these  should  be  ascertained  by  titration, 
and  the  acid  they  consume  deducted  from  the  total  quantity  required 
after  treatment  with  zinc  carbonate.  Sulphates  and  chlorides  have  a 
disturbing  influence,  but  this  can  be  counteracted  by  the  presence  of 
an  excess  of  alkaline  carbonate  ;  thiocyanates  and  the  other  con- 
stituents of  prussiate  "  metal "  arc  without  influence.  M.  J.  S. 
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Estimation  of  Sugar  in  Blood.  By  J.  Seegex  (Chem.  Centr., 
1890,  ii,  478—479;  from  Centr.  Physiol.,  4,  217— 222).— The  author 
has  found  that  if,  in  the  estimation  of  sugar  in  blood,  the  coaguium, 
caused  by  the  addition  of  iron  acetate,  be  not  thoroughly  and  repeatedly 
pressed  and  washed,  considerable  quantities  of  sugar  may  be  retained 
by  it,  although  he  has  not  found  the  error  to  be  nearly  so  great  as 
stated  by  Schenk  and  by  Rohmann.  In  his  first  experiments,  5 — 8  per 
cent,  was  retained,  and  he  considers  that  the  sugar  may  be  entirely 
washed  from  the  coaguium  independently  of  any  choice  of  pre- 
cipitating agent.  J.  W.  L. 

Examination  of  Oils,  Fats,  and  Allied  Substances.  By  T.  T. 
P.  B.  Warren  (Chem,  News,  62,  125;  179— 180).— The  sulphur 
chloride  test  recommended  in  various  communications  by  the  author 
indicates  the  character  but  not  the  probable  quantity  of  the  oils  in  a 
mixture ;  it  is,  therefore,  now  suggested  to  ascertain  the  latter  factor 
by  taking  the  iodine  absorptions,  w^th  Hubl's  reagent,  of  the  indi- 
vidual constituent  oils  as  w^ell  as  of  the  mixture,  and  from  the  data 
obtained  to  determine  the  proportions  present,  for  which  purpose 
methods  of  calculating  are  described.  D.  A.  L. 

Estimation  of  Formic  Acid  in  presence  of  Acetic  and 
Butyric  Acids.  By  A.  Scala  (Gazzetta,  20,  393— 396).— The  liquid 
containing  the  formate  is  weighed  out  into  a  deep  beaker,  an  excess 
of  a  saturated  solution  of  corrosive  sublimate  added,  the  whole 
covered  with  a  clock  glass  and  heated  for  two  hours  on  the  water-: 
bath.  The  precipitated  calomel  is  collected  on  a  weighed  filter, 
washed  with  warm  water,  dried  at  100°,  and  weighed.  When  the 
acid  is  present  in  the  free  state,  it  is  neutralised  before  proceeding  as 
above.  This  method  gives  trustworthy  results,  and  is  very  sensitive, 
formic  acid  precipitating  more  than  10  times  its  weight  of  calomel. 

S.  B.  A.  A. 

Modification  of  Jaffe's  Indican  Test.  By  F.  Obermeyer  (Chem. 
Centr.,  1890,  ii,  273 — 274;  from  Ce7itr.  Fhysiol.,  4,  155). — The  author 
precipitates  the  urine  with  plumbic  acetate,  avoiding  too  large  an 
excess,  filters  through  a  dry  filter,  agitates  the  filtrate  with  an  equal 
volume  of  funiing  hydrochloric  acid,  in  which  2  to  4  parts  of  ferric 
cliloride  are  dissolved  in  1000  parts,  and  extracts  finally  with  chloro- 
form. The  indigo  produced  by  the  oxidation  of  the  indican  may  then 
be  determined  colorimetrically  in  the  chloroform  solution.  Ferric 
chloride  has  the  great  advantage  over  others,  as  an  oxidising  agent  of 
indican,  that  it  does  not  afiect  the  indigo  produced.  J.  W.  L. 
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Circular  Polarisation  of  certan  Tartrate  Solutions.     By  J. 

H.  LoiNG  (Amer.  J.  Sci.  [3],  40,  275—283 ;  compare  Abstr.,  1*890, 
313). — The  specific  rotation  of  potassium  antimony  taitrate  is  con- 
siderably reduced  \)j  the  admixture  of  carbonates,  borates,  phosphatts, 
or  acetates  in  amounts  insufficient  to  produce  immediate  precipitation. 
Investigation  of  this  behaviour  leads  to  the  conclusicn  that  on  mix- 
ing solutions  of  alkaline  phosphates,  acetates,  carbonates,  or  borates 
with  the  tartrate  in  the  cold,  there  is  probably  first  formed  a  tem- 
porarily stable  antimony  salt,  with  a  corresponding  amount  of  alkaline 
tartrate.  The  observed  rotation  is  due  to  this  plus  that  of  the 
unchanged  potassium  antimony  tartrate. 

The  specific  rotation  of  potassium  ammonium  tartrate  is  but 
slightly  affected  by  the  presence  of  ammcmium  or  potassium  salts, 
but  is  considerably  diminished  by  the  addition  of  a  sodium  salt. 
This  behaviour  may  also  be  explained  on  the  general  hypothe&is  of 
replacement  in  the  tartrate  molecule  by  excess  of  inactive  salts. 

H.  C. 

Phosphorescence  of  Lithium  Compounds  ia  Vacua,  and 
Spectra  of  Coated  Terminals.  By  E.  K.  Brooks  {C/ttm.  News,  62, 
239). — Various  lithium  salts  and  minerals  exhibited  the  following 
phosphorescence  phenomena  and  continuous  spectra  showing  a  con- 
centration of  light  in  certain  parts,  when  examined  by  Crookes' 
method  in  the  negative  discharge  in  a  vacuum  : — Sulphate,  a  bright 
lilac-blue;  phosphate,  briglit,  light  Cambridge  blue,  when  fused  with 
sodium  carbonate  the  colour  became  bright  emerald-gteen,  and,  unlike 
the  other  cases,  the  glow  was  prolonged  for  a  second  or  two  after  the 
circuit  was  broken :  chloride,  moderately  brilliant,  pale  lavender- 
blue  ;  fluoride,  moderately  brilliant,  very  light  flesh-colour ;  silio- 
fiuoride,  deep  blue  with  darker  spots,  not  so  brilliant  as  the  sulphate  ; 
spodumene,  golden-yellow  ;  lepidolite,  very  brilliant,  deey)-red,  with 
tiaces  of  blue;  petaliic,  very  brilliant,  rich  yellow;  9/mblygonite, 
trace  of  white  glow  ;  the  nitrate,  carbonate,  hydroxide,  and  rubellite 
and  indicollite  did  not  phosphoresce;  but  the  nitrate,  fused  in  a  glass 
iibe,  produced  an  opaque,  enamel-like  appeai-ance  at  surfaces  of  con- 
tact, by  which  the  inherent  yellowish  phosphorescence  of  the  German 
glass  became  yellower. 

By  coating  wich,  or  sirap'y  placing  on,  aluminium  or  platinum 
no<i:ative  teruiinals,  lithium,  thallium,  sodium,  calcium,  or  barium 
salts,  and  submitting  them  to  a  discharge  in  a  vacuum  of  moderate 
tenuity,  the  flame  spectra  of  the  respective  metals  were  obtained  ; 
other  metals  gave  very  taint  spectra,  or  even  none,  with  the  1-inch- 
spark  coil  employed.     These  spectra  disappear  in  high  vacua. 

U    A.  L. 

Crystalline  Liquids.  By  O.  Lehmann  (Ann.  Phys.  Chem.,  41, 
525 — 537). — The  author  has  drawn  attention  to  the  fact  that  certain 
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liquids  exist  which  behave  optically  as  if  they  had  a  crystalline  struc- 
ture (Abstr.,  1890,  106).  These  liquids  are  chemically  homogeneous, 
and  the  anisotropy  is  not  produced  by  external  force.  He  now  asks 
th.e  question  whether  isotropic  liquids  are  non-crystalline,  or  whether 
they  belong  to  the  regular  system,  and  concludes  that  in  view  of  the 
very  general  miscibility  of  liquids  they  are  non-crystalline,  for  other- 
wise they  would  only  have  the  power  of  mixing  with  isomorphous 
substances.  This  conclusion  he  supports  by  experiments  on  the 
miscibility  of  crystalline  liquids  with  each  other  and  with  solid 
crystals.  Liquid  crystals,  when  heated  between  cover  glasses  slightly 
above  the  point  where  they  pass  into  ordinary  liquids,  retain  on 
cooling  the  original  direction  of  their  optical  axes,  owing  probably  to 
condensation  and  consequent  higher  "melting"  point  of  a  layer  on 
the  surface  of  the  glass.  Isomorphous  liquid  crystals  exhibit  the 
phenomena  of  diffusion,  and  thus  the  capability  of  solids  to  form 
mixed  crystnls  appears  to  cori-espond  exactly  with  the  process  <'f 
mixing  or  diffusion  in  liquids  (compare  van'fc  Hoff,  Abstr.,  1890, 
104  i).  J.  W. 

Passive  State  of  Iron  and  Steel.  By  T.  Andrews  (Proc. 
Roy.  Soc,  48,  116 — 12o). — Steel  magnetised  by  hand  or  by  a  coil 
exhibits  a  small  E.M.F.,  almost  always  p  >sitive  with  respect  to 
non-magnetised  steel,  when  both  are  immersed  in  nitric  acid  of  sp.  gr. 
1*42  at  the  ordinary  temperature.  As  the  temperature  is  raised,  the 
E.M.F.  varies  somewhat,  but  remains  small,  not  exceeding  0"03  volt. 
At  about  90^",  however,  the  magnetised  steel  is  attacked  violently  by 
the  acid,  and  the  E.M.F.  rises  suddenly  to  as  much  as  0  8  volt. 

J.  W. 

Effect  of  Pressure  on  the  Electrical  Conductivity  of  Liquids. 
By  C.  Bahus  (Aniei'.  J.  Sci.  [o],  40,  219—222). — For  commercial 
mercury  subjected  to  pressures  between  10  and  40Q  atmos.  isothei*- 
mally,  —  ^R/tl  =  30  X  10~^6P,  where  dU/R  is  the  decrement  of  the 
specific  electrical  resistance  R,  corresponding  with  the  pressure  incre- 
ment ^P.  If  V  is  the  volume,  then  from  the  results  of  Gras:;i  and 
others,  —Sv/v  =  8  X  lO-^^cP,  and  hence  ^R/R  =  lOcr/r.  If  £^  be  the 
symbol  of  temperature,  the  following  approximate  results  ap|)ly, 
isopiestically,  at  ordinary  temperatures  and  pressures:  rR'/R'  =  800  X 
10-«^^,  amddvlv  =  180  X  IQ-^^^.  Hence  cR'/R'  =  4*4  cvjv,  where 
R'  refers  to  electrical  resistance  considered  in  its  thermal  relations. 
For  a  concentrated  solution  of  zinc  sulphate  subjected  to  pressures 
from  10  to  400  atmos.,  similar  expreshioos  apply  with  somewhat  less 
accuracy. 

Expressing  the  results  graphically,  the  pressures  in  atmosphei-es  or 
volume  decrements  per  unit  of  volume  are  found  to  be  linear 
functions  of  the  corresponding  decrements  or  increments  of  electrical 
resistance  per  unit  ol'  resistance.  The  cuives  for  thermal  change  of 
resistance  ^R'/R'  coordinated  with  volume  decrement  are  also  recti- 
linear. In  order  to  bring  the  compression  loci  into  coincidence  v/ith 
the  thermal  loci,  the  former  must  be  rotated  in  each  case  around  the 
origni  in  a  direction  contrary  to  the  hands  of  a  watch.  The  angle  of 
rotation  is  considerably  greater  for  zinc  sulpliate  solution  than  it  is 
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for  mercury.  From  this,  follows  the  remarkable  result  that,  both 
ill  the  case  ot*  the  metal  and  of  the  electrolyte,  the  effect  of  isothermal 
compression  is  a  decrement  of  resistance  nearly  proportional  to  pres- 
sure, and  by  deduction,  that  the  immediate  electrical  effect  of  rise  of 
temperature,  cR'/R' —  SR/R>,  is  a  decrement  of  specific  resistance,  both 
in  the  case  of  the  metal  and  of  the  electrolyte.  This  points  out  an 
inherent  similarity  between  the  metallic  and  the  electrolytic  conduc- 
tion in  this  instance.  H.   C. 

Electrical  Conductivity  of  Boric  Acid  Solutions  in  Presence 
of  Dulcitol.  By  G.  Magnaxini  {Gazzetta,  20,  441— 448). —The 
author  has  applied  his  new  method  of  studying  the  constitution  of 
solutions  (see  x\bstr.,  1890,  1357)  to  the  investigation  of  the  mole- 
cular composition  of  the  compounds  existing  in  solutions  of  boric 
acid  and  dulcitol.  The  variations  of  the  molecular  conductivity  of 
boric  acid  solutions  in  presence  of  dulcitol  are  precisely  of  the  same 
character  as  those  which  occur  in  presence  of  mannitol,  with  this  dif- 
i'eience,  however,  that  from  the  observed  values  of  the  conductivity  in 
the  case  of  dulcitol,  no  simple  relation  for  the  molecular  cpmposition 
of  the  electrolytic  compound  or  compounds  can  be  calculated.  This 
renders  it  probable  that  several  compounds  of  boric  acid  and  dulcitol 
exist  together  in  the  solution.  S.  B.  A.  A. 

Determination  of  Boiling  and  Freezing  Points  by  means  of 
the  Platinum  Thermometer.  By  E.  H.  GIriffiths  (Froc.  Hoy.  Soc, 
48,  220 — 225). — Eight  thermometers,  varying  somewhat  in  con- 
struction, were  compared.  The  best  form  was  found  to  be  the  follow- 
ing : — A  coil  of  fine  platinum  wire  is  wound  on  a  roll  of  asbestos 
paper,  and  slipped  into  a  thin  tube  of  hard  glass.  Thick  platinum 
wires  run  from  this  coil  to  the  top  of  the  instrument,  and  the 
nnimmersed  portion  of  the  stem  is  surrounded  by  the  outer  tube  of  a 
condenser,  through  which  tap-water  is  kept  flowing.  The  diameter 
is  less  than  8/1 6ths  of  an  inch,  and  the  length  about  18  inches.  The 
instruments  were  graduated  at  the  boiling  points  of  water,  naphtha- 
lene, benzophenone,  and  sulphur,  and  the  freezing  point  of  water. 
Eroni  the  determinations  of  the  boiling  points  of  various  substances, 
it  was  found  that  although  the  curves  for  the  different  thermometei  s 
vaiy  considerably  in  form,  intermediate  temperatures  deduced  from 
them  are  in  practical  agreement  (less  than  01°)  up  to  500°. 

J.  W. 

Heat  of  Combustion  of  Organic  Compounds.  By  F.  Stoh- 
MANN  {Zeit.  phytiik-al.  CItevi.,  6,  334 — 357). — In  this  paper  are  collected 
and  systematically  arranged  the  heats  of  combustion  of  over 
400  organic  compounds.  The  tables  include  all  the  determinations 
made  from  1852  until  August,  1890,  with  the  exception  of  the  experi- 
ments of  Frankland,  Ramsay,  von  Rechenberg,  and  Danileffski. 
Many  hitherto  unpublished  determinations  by  the  author  and  his 
pupils  are  also  included.  In  the  various  columns  are  given  the  heat 
of  combustion  per  gram  in  small  calories  ;  the  heat  of  combustion 
per  gram-molecn'ar  weight  in  great  calories  (both  at  constant  pressure 
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and  constant  volume)  ;  the  heat  of  formation  in  great  calories  ;  the 
observer  ;  and  the  reference  to  the  original  source.  In  calculating 
the  heats  of  formation,  the  author  assumes  the  following  heats  of 
combustion  :— C,  94  Cal. ;  H.,,  69  Cal. ;  and  S,  693  Cal.  J.  W. 

Relations  of  the  Heats  of  Combustion  of  Solid  Bibasio 
Acids  to  those  of  the  Gaseous  Hydrocarbons.  Bv  F.  Stohmax.n 
(J.  pr.  Ghem.  ['2],  42,  248—259;  compare  Abstr.,  1889,  1096.  and 
Abstr.,  1890,  100) — If  A  is  the  heat  of  combustion  of  any  bibasic 
acid,  and  B  that  of  the  gaseous  hydrocarbon  from  which  it  is  derived, 
then  the  ratio  A/B  is  practically  a  constant.  A  mean  value  for  this 
constant  obtained  from  the  determinations  of  the  heats  of  corabustiou 
of  22  different  acids  is  0-97692.  Hence,  if  the  heat  of  combustion 
of  a  molecule  of  a  gaseous  hydrocarbon  is  taken  as  unity,  that  of  the 
corresponding  bibasic  acid  will  be  0*97692,  or  tlie  heat  of  combustion 
of  the  hydrocarbon  is  obtained  by  dividing  tliat  of  the  acid  by 
0*97692.  A  comparison  between  numbers  thus  calculated  and  those 
observed  shows  a  very  satisfactory  agreement. 

The  difference  B  —  A  is  equal  to  the  sum  of  two  numbers  x  and  ?/, 
the  first  of  which  is  the  loss  of  heat  in  the  passaoe  of  the  hydro- 
carbon from  the  gaseous  to  the  solid  condition,  and  the  second  th(^ 
heat  evolved  in  the  conversion  of  the  solid  hyrlrocatbon  into  the 
corresponding  acid.  In  some  cases  x  is  already  known,  and  for  others 
it  may  be  calculated  without  serious  error  on  the  assumption  that  the 
heats  of  fusion  and  vaporisation  of  unit  weight  of  all  hydrocarbons 
are  the  same.  The  value  of  x  being  known,  y  the  heat  of  formation 
of  the  acid  from  the  hydrocarbon  is  then  easily  calculated. 

The  following  table  gives  values  of  y  for  different  acids  calculated 
by  the  above  method  : — 


Malonic  acid 

Methylmalonic  acid. .  . . 

Ethylmalonic  acid 

Dimetliylmalonic  acid. . 

Succinic  acid 

Methylsuccinic  acid  . . . 

Ethylsuccinic  acid 

Glutaric  acid 

Pimelic  acid 

Adipic  acid 

Maleic  acid 


Cal. 


K. 


•5 

0- 

•7 

0- 

•5 

0- 

•1 

0- 

•7 

0- 

•2 

0- 

•4 

0- 

•2 

0 

•1 

0- 

•7 

0 

3 

1- 

•17100 
'•08700 
•12700 
•07700 
•00665 
•00860 
•00860 
00475 
•00357 
00371 
•17000 


Fumaric  acid 

Plithalic  acid 

Isophtlialic  acid  .... 

Salicylic  acid 

Metahydroxy  ben  zoic 

acid 

Paraliydroxy  benzoic 

acid 

o-Naphtlioic  acid  .  . . 
^-Naphthoic  acid. . . 


9-5 
5-7 
85 

£•8 

3  3 

6-4 
10 

4  2 


©•093OO 
©•12100 
0^02870 
©•10200 

0  -00867 

0  -00286 
0  -02040 
0  00678 


In  the  second  column  of  the  table,  are  given  the  values  of  Ostwald's 
affinity  coefficients,  between  which  and  the  heats  of  formation  there 
is  an  evident  relation,  for  acids  of  similar  constitution  the  affinity 
coefficient  being  smaller  the  greater  the  heat  of  formation.  Methyl- 
malonic acid  occupies  an  exceptional  position  in  the  malonic  acid 
series.     By  analogy  with  the   ether  acids  of  this  series,  the  heat  of 
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formation  should  be  between  2*5  Cal.  and  55  Cal.,  and  the  affinity 
(coefficient  between  0"171  and  0"127.  Instead  of  this,  the  numbers 
are  17  Cal.  and  0-087.  H.  C. 

Compressibility  of  Mixtures  of  Air  and  Carbonic  Anhydride. 

By  U.  Lala  {Gompt.  nmd..  Ill,  819 — ^82i). — The  authoi-  has  investi- 
o-ated  the  compressibility  ot'  mixtures  of  air  and  carbonic  anhydride 
containing  11  to  5()"iJ2  ])er  cent,  of  the  latter,  at  pressures  extendino: 
to  161396  cm.  of  mei'cury.  When  the  proportion  of  carbonic 
anhydride  does  not  exceed  22  per  cent.,  the  compressibility  lies 
between  that  of  air  and  carbonic  anhydride,  and  is,  at  first,  nearer  to 
that  of  air,  but  approaches  more  closely  to  that  oF  carbonic  anhydride 
as  the  pressui'e  increases.  The  greater  the  proportion  of  carbonic 
aidiydride,  the  lower  the  pr^^ssnre  at  which  the  compressibility  becomes 
equal  to  that  of  carbonic  anhydride  alone.  As  the  proportion  of 
this  gas  increases,  the  compressibility  becomes  greater  than  it  would 
be  if  no  air  were  pi'osent,  but  beyond  a  certain  point  it  decreases 
and  tends  to  revert  to  the  compressibility  of  pure  carbonic  anhydride. 

C.  H.  B. 
Experiments  on  Vapour  Density.  By  E.  P.  Perman  {Free, 
Jxoy.  Soc,  43,  45—59). — This  investigaticm  was  imdertaken  mainly 
to  ascertain  if  bromine  dissociates  at  low  pressures  and  moderate 
temperatures.  The  apparatus  employed  is  figured  in  the  accom- 
panying cut.  -^  is  a  glass  globe  of  known  capacity  (about  ^  litre) 
blown   inside  a  larger  globe,   B.       The   liquid   which  produces  the 


vnpour-jacket  is  boiled  in  0,  and  condensed  in  D,  which  may  be 
specially  cooled  if  necessary.  F  is  a  tube  containing  a  liquid  to 
absorb  the  bromine  vapour,  a  few  drops   being  also  introduced  into 
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the  bulb-tube  G.     M  is  an  air  reservoir,  and  0  a  pressure  gauge,  the 
tube  P  being  attached  to  a  water-pump. 

A  is  first  exhausted,  and  then  there  is  introduced  into  it  a  little 
liquid  bromine,  air  being  excluded.  The  tube  above  U  is  fused  on  to 
F,  the  liquid  in  G  boiled,  and  the  bromine  allowed  gradually  to  blow 
out  over  the  potash  solution  in  F.  The  tube  above  the  globe  must 
be  heated  gently  with  a  Bunsen  flame.  The  apparatus  is  now 
exhausted  as  far  as  possible,  the  stopcock  E  turned  ofP,  the  tube 
above  cracked  and  removed,  more  bromine  admitted  as  at  first,  the 
tube  fused  together  again,  and  the  bromine  driven  out  as  before  until 
the  vapour  in  A  has  the  atmospheric  pressure  at  the  temperature  of 
the  boiling  liquid  in  G.  The  absorption-tube  F  is  then  filled  with 
strong  solution  of  potassium  iodide,  and  the  whole  apparatus  conuected 
up  as  in  the  figure.  M  is  exhausted  to  the  requisite  degree,  and  the 
pump  cut  off  by  the  screw-clip  B.  Bromine  vapour  is  allowed  to 
escape  from  A  by  cautious  manipulation  of  the  stopcock  E  until 
equilibrium  is  attained.  The  pressure  is  then  read  off,  the  stopcock 
L  closed,  and  the  contents  of  the  absorption-tube  washed  into  a 
stoppered  bottle  to  ba  afterwards  titrated  with  thiosulphate.  The 
experiment  is  then  repeated  at  lower  pressures  until  the  series  is 
complete. 

By  adding  together  the  residual  quantity  of  bromine  and  the 
quantities  removed,  the  weight  of  bromine  in  the  globe  at  each 
pressure  is  found,  and  as  the  a  olume  occupied  is  already  known,  all 
data  required  are  available. 

It  was  found  that  at  temperatures  ranging  from  15°  to  280°,  and  at 
pressures  from  15  mm.  to  7(30  mm.,  bromine  vapour  exhibited  the 
normal  density  without  any  indication  of  dissociation. 

Iodine,  when  vaporised  in  a  similar  apparatus,  did  not  yield  constant 
results,  so  experiments  with  it  were  conducted  by  means  of  an 
apparatus  for  determining  the  speed  of  sound  in  the  vapour. 
Finely-divided  precipitated  silica  was  used  to  ascertain  the  wave- 
length. The  density  of  the  saturated  vapour  at  132  was  found  to 
be  normal.  The  author  finds  (in  contradiction  to  J.  J.  Thomson, 
Abstr.,  1887,  1013)  that  the  passage  of  electric  spaiks  through  the 
vapour  does  not  alter  its  density. 

A  few  experiments  were  made  with  the  vapour  of  sulphuric 
anhydride.  The  author  considers  that  his  results  prove  the  formula 
of  this  substance  to  be  SO3  and  not  SoOe. 

The  vapour  density  of  aqueous  hydi'ochloric  acid  shows  that  the 
acid  and  water  do  not  combine  at  the  temperature  employed  (132"). 

J.  W. 

Variation  of  the  Density  with  the  Concentration  of  Weak 
Aqueous  Solutions  of  Certain  Salts.  By  J.  G.  MAcGriEaoR  (Ghem. 
iVeiv^,  62,  223—224,  232— 234).— The  dersi'tiesof  the  various  solutions 
were,  in  these  experiments,  determined  in  a  specific  gi^avity  bottle  at 
20°,  and,  as  a  rule,  at  least  two  solutions  of  differ mt  strengths  of 
each  salt  were  prepared  from  weighed  quantities  of  the  recrystallised 
pure  crystalline  salt  of  commerce  and  weighed  quantities  of  water, 
the  intermediate  solutions  being  obtained  by  dilution.  With  ferrous 
sulphate,  however,  all  solutions  were  made  directly  from  the  salt  and 
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water;  in  this  case,  also,  air  was  eliminated  from  tlie  w^ater  as  i'av 
as  possible  by  boiling. 

In  all  the  salts  tesfed,  in  concentrations  varvinor  from  1  per  cent, 
to  about  5  per  cent,  of  anhydrous  salt,  the  excess  of  density  of  a 
solution  over  that  of  water  at  the  same  temperature  is  directly  pro- 
jwrtional  to  the  percentage  of  salt  in  the  solution,  and  may  be 
represented  symbolically  by  the  equation 

Dt  =  dt  -\-  Jcp, 

in  which  D^  and  dt  are  the  densities  at  the  same  temperature  ^  of  a 
solution  and  of  water  respectively,  p  the  percentage  of  anhydrous 
salt  in  the  solution,  and  A;  a  constant  lor  all  sufficiently  dilute  solutions 
of  any  one  salt.  Data  are  furnished  showing  the  close  agreement 
between  the  numbers  calculated  from  the  formula  and  those  obtained 
from  actual  observations.  In  the  following  table,  the  value  of  k  is 
given,  and  the  maxinjum  observed  concentration  up  to  which  it  holds 
good  for  each  salt. 


Salt. 


Z..SO4... 
MgSCV.. 
MgSO,  .. 
FeSO,... 
C'dS04 . .  . 
CUSO4 . .  . 
AI„(SO,)3 

A1K(S04): 

KoSO^  . .  . 
K0SO4 . .  . 
NU0SO4  .  . 
Na.,S04  •  • 
KHO  ... 
NaHO . .  . 


20-0° 
20  0 
23-0 
20  0 
18  0 
18-0 
12-5 

20-0 

15-0 
12-5 
15  0 

15-0 
18-0 
18-0 


k. 


0-010^918 
0- 010^32 1. 
0  0OI'8l7rt 
0  0O094S6 
0  0097329 
0  0098427 
0-0092083 

0  0095187 

0-0081  GOO 
0 -0085950 
0-0091875 
0-0091^*67 
0  0093717 
0  -0145630 


Maximum  concen- 
tration per  cent. 


3  0 
20 

between  2  0  and  2  5 

above  2  -6 

about  3  -0 

below  2  0 

2  5 

r    at  least  1-7    1 

I   possibly  2  5    J 

2-5 

2  5 

40 

4  0 
over  5  "0 

about  2  '0 


Observer. 


MacGregor. 

SchifP." 

MacGregor. 

Grotrian. 

Gerlacli. 

Uasseiifratz. 

MacGregor. 

Gerlacli. 

Haesenfratz. 

Ostwalc'.. 

Gerlacli 

Thomsen. 

Thomsen. 


Tlie  formula  seldom  applies  to  concentrations  below  1  per  cent., 
exceptions  being  magnesium,  copper,  and  potaisium  aluminium 
sulphates.  I).  A.  L. 


Dissociation  Hypothesis  of  Arrhenius.  By  J.  Traube  (Be?-., 
23,  3519 — 3580). — The  author  raises  a  number  oiP  objections  to  the 
hj])othesis  of  Arrhenius  of  the  dist^ociation  of  electrolytes  in  dilute 
aqueous  solution  (Abstr.,  1888,  896).  The  hypothesis  conti-adicts 
our  ordinary  conceptions  of  chemical  affinity,  since  even  the  most 
stable  compounds  are  assumed  to  dissociate  when  dissolved  in  water. 
All  explanations  of  reactions  in  solution  based  on  the  assumption  of 
!a  so-called  nascent  condition  become  impossible  under  the  new  hypo- 
"thesis.  To  explain  the  fact  that  the  ions  which  are  assumed  to  exist 
in  the  free  ntate  in  aqueous  solutions  cannot  be  separated  from  one 
[another  by  diifusion,  the  iiirlher  assumpti  )n  is  made  that  the  ions  are 


256  ABSTRACTS  OF  GHKMICAL  PAPERS. 

emlowed  with  cliarges  of  opposite  sign,  and  are,  in  oonse'i|uence,  so 
dependent  one  on  aiiotlier  that  thev  cannot  be  separated  without  the 
application  of  energy  from  the  outside.  This  is,  however,  to  assume 
a  diss  )cation  where  none  really  occurs.  According  to  the  hypothesis, 
the  cohnii*  of  any  particular  ion  in  S'dntion  should  always  be  the 
same,  whereas  an  atom  of  iron  in  the  thiocyanate  is  re  1,  in  Prussian 
hue  is  blue,  in  ferrous  sulphate  is  green,  and  in  ferric  chloride  is 
yellow.  The  additive  properties  of  dilute  solution^,  which  Atrhenius 
regards  as  of  so  much  importance  in  support  of  the  hypothesis,  are 
I'ather  to  be  looked  on  as  a  weak  point.  For  were  the  hypothesis  correct, 
nil  the  properties  of  dilu'e  solutions  would  be  of  an  additive  nature, 
and  this  is  by  no  means  the  case.  The  freezing  point  reduction  of  a 
mixed  solution  is  either  equal  to  or  less  than  the  sum  of  those  of  its 
constituents,  according  as  there  is  no  action  between  the  salts  or  the 
formatim  of  a  double  salt.  On  the  dissociation  hypothesis,  the 
former  onlj^  would  be  the  case.  The  hypothesis  also  contra  licts  in 
every  way  the  hydrate  theory,  ignoring  the  f-ict  that  from  the 
properties  of  solutions  the  existence  of  hydrates  has  been  predicted 
which  have  subsequently  been  obtaiued  in  the  fr^e  ^tate.  We  should 
be  compelled  to  assume  that  oven  in  solutions  of  10  per  cent,  to 
15  per  cent,  concentration,  salts  exist  in  a  dissociated  condition,  and 
if  we  accept  the  Arrhenius  reasoning,  that  in  a  65  per  cent,  solution 
of  silver  nitrat;  this  salt  is  completely  dissociated. 

Ostwald  (Abstr.,  1888,  1020,  1142)  applies  the  laws  of  gaseous 
dissociation  to  electrolytes,  but  the  formula  he  obtains, 
7/r/(l  ~  ^^)'''  =  C'  which  should  be  applicable  to  all  binary  electro- 
lytes, only  liolds  for  organic  acids  of  low  conducrtivity.  Although, 
therefore,  the  formula  holds  for  some  hundreds  of  acids,  there  are  an 
equally  large  number  of  compounds  to  which  it  is  absolutely  in- 
applicable. The  application  of  the  gaseous  laws  by  Arrhenius  to 
electrolytes  leads  to  the  conclusion  that  the  dissociation  is  attended 
in  sora  ^  cases  with  a  development  of  heat,  a  result  which  cannot  be 
reconciled  with  the  idea  that  energy  is  required  to  separate  the  ions 
from  one  another.  The  phenomena  of  electrolytic  conduction  are 
opposed  to  tha  dissociation  hypothesis.  For  since  many  indifferent 
organic  compounds  have  a  moleculir  con  luctivity,  which  like  that  of 
the  acids  decreases  with  the  concentration,  it  would  be  necessary  to 
assume  f  )r  these  also  an  electrolytic  dissociation,  which,  however,  is 
impossible.  In  the  same  way,  all  the  abnormal  results  for  the  osmotic 
pressure,  and  lowering  of  the  freezing  point  of  organic  compounds, 
would  have  to  be  takeu  as  indicating  that  these  also  undergo  electi^o- 
Jytic  di-so(  iation. 

Objections  are  raised  to  Arrhenius'  method  of  calculating  the 
value  of  i  from  the  conductivity  (loc.  cit.).  The  values  of  a  are 
calculated  for  solutions  containing  1  gram  of  the  dissolved  substance 
in  a  litre  of  water.  The  freezing  point  determinations,  on  the  other 
hand,  apply  to  normal  or  haU-normal  solutions.  The  error,  therefore, 
in  the  latter  series  of  numbers  must  be  at  least  20  per  cent.  The 
value  a  =  0  is  assumed  for  non-electrolytes,  but  the  author  cannot 
see  any  reason  why  the  law  of  Kohlrausch  \  =  u  -\-  v  should  be 
applied  at  all  to  non-electrolytes.  H.  C. 
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Sur.'"ace  Tension  of  the  Halogens.  By  A.  A.  TRussEwrTscn 
(Zeit.  plujdhd.  Chem.,  6,  360 — 361). — The  author,  in  this  preliminary 
comnmnication,  (jives  the  results  he  obtained  from  measurement  of  the 
capillary  elevation  of  bromine  and  liquid  chlorine.  He  finds  for 
bromine  7  =  411,  and  for  chlorine  7  =  2" 72.  J.   W. 

Influence  of  Mass  on  Chemical  Processes.  By  F.  Ki  hrmann 
(./.  jir.  Chem.  [2],  42,  134 — 142). — The  author  gives  some  farther 
instances  in  support  of  the  view  that  he  put  forward  in  a  former 
paper  (Abstr.,  18'J0,  484),  that  not  only  the  laws  of  chemical  affinity, 
but  also  the  atomic  or  molecular  weight  of  the  replacing  atom  or 
radicle  dominates  or  directs  the  position  which  it  takes  up  in  any 
compound.  The  above  assiimplioi  serves  to  explain  the  fact  that 
many  compounds,  such  as  benziltdioxime,  are  capable  of  existing  in 
stereochemically  different  forms,  whereas  other  compounds  of  ana- 
logous constitution,  such  as  diacefyloxime,  exist  only  in  one  form. 

H.  C. 

Affinity  Constants  cf  Organic  Acids,  &c.  By  R.  Bader  (Zelt. 
jjhysikal.  Cliem..  6, 28i<  — 318). — The  author,  in  this  paper,  communicates 
his  determinations  of  the  dissociation  constants  of  som^e  60  organic 
substances  of  acid  character.  The  chief  compounds  investigated  are 
the  hydroxybenzenes,  their  derivatives,  and  certain  cyanamide  com- 
pounds. 

The  mono-  and  yioly  hydroxybenzenes  are  extremely  feeble  acids, 
so  much  so  that  it  is  impossible  to  obtain  a  constant  for  them  at  all. 
When  alkyl  ladicles,  liowever,  are  introduced  into  the  benzene 
nucleus,  the  acid  properties  increase  markedly,  the  cresols,  for  ex- 
ample, giving  definite  though  still  very  small  constants.  The  intro- 
Hu«;tion  of  a  chlorine  atom  exerts  no  great  influence  on  the  phenols  ; 
the  nitro-group,  on  the  other  hand,  is  extremely  active,  nitrophenol 
and  the  dinitrophenols  being  moderately  stroufj  acids.  The  position 
of  the  substituent  groups  with  regard  to  the  hydroxyl  here  plays  a 
great  part  in  determining  the  strength  of  the  compound.  Tri- 
nitrophenol  (picric  acid)  is  quite  comparable  to  the  mineral  acids. 
Nitrodihydroxy-derivatives  are  stronger  than  the  corresponding  nitio- 
monohydroxy-compounds,  but  are  still  dissociated  only  as  monobasic 
acids. 

Cyanamide  in  aqueous  solution  scarcely  conducis  electricity  at  all, 
is  thus  feebly  dissociated,  and  shows  no  dictinct  acid  properties.  Its 
derivatives  of  the  type  CN*NHR',  where  R'  is  a  univalent  acid  radicle, 
are,  however,  in  many  cases  sti-ong  acids,  being  usually  much  more 
powerful  than  the  corresponding  carboxylic  acids  themselves.  Thus, 
whilst  acetic  acid  has  the  constant  K  =  0'0ul8,  acetylcyanamide, 
CN-NH(C,H30),  has  K  =  0-015.  When  the  substituting  radicle  is 
that  of  a  sulphonic  acid,  the  resulting  substance,  though  acid,  is  by  no 
means  so  powerful  as  the  corresponding  compound  derived  from  a 
carboxylic  acid:  for  example,  we  have  for  CN-NH(C6H5*CO),  K  = 
0-186;  but  for  CN-NH(CeH,-SOo),  K  =  00013.  The  replaceability 
of  the  hydrogen  atom  of  the  imido-group  is  evidently  conditioned  by 
the  simultaneous  presence  of  the  cyanogen  group  and  an  acid  radicle 
in  the  molecule.     An   acid    ralicle    alone   is    insufficient  to   impart 
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strongly  acid  properties  to  tbe  group  XH  ;  succinimide,   i    J*        >>NH, 

for   instance,    being   practically   a   non-conductor   of    electricity    in 
aqueous  solution. 

Other  acids  investigated  were  /3-naphtboic  acid  and  its  reduction 
products  ;  a-thiophenic  acid  (stronger  tlian  benzoic  acid)  ;  tetrahydro- 
a-thiophenic  acid ;  phenylglyoxylic  acid  (very  powerful;  and  its 
ketoxime;  isocinnamic  acid  (much  stronger  than  ordinary  cinnamic 
acid);  dimethylglutaric  acid ;  pnd  a- and  7-truxillic  acids. 

J.  W. 

Coeflacient  of  Mineral  Condensation  in  Chemistry.  By  T. 
S.  Hunt  {Amer.  Chem.  J.,  12,  066 — 585) — Solid  or  liquid  mineral 
species  (including  under  the  designation  of  minerals  all  distinct  forms 
of  unorganised  matter)  are  formed  by  intrinsic  condensntion  or  poly- 
merisation from  simpler  chemical  species,  often  themselves  gaseous. 
There  is  at  present  no  method  of  fixing  the  amount,  or,  in  other  words, 
of  determining  the  coefficient,  of  the  condensation,  often  very  con- 
siderable, which  results  in  the  production  of  such  mineral  species. 
The  author  proposes,  however,  to  do  this  by  assuming  that  for  all 
species,  whether  gaseous,  liquid,  or  solid,  the  molecular  weight  varies 
as  the  density,  taking:  that  of  hydrogen  under  normal  conditions  as 
the  unit.  Dealing  with  solids  and  liquids,  the  density  of  which  is 
referred  to  water  as  unity,  it  will  be  necessary  to  multiply  this 
density  by  about  21400,  the  number  expressing  the  density  of  liquid 
water  with  respect  to  hydrogen,  in  order  to  obtain  the  molecular 
weight  of  a  substance  in  the  solid  or  liquid  state.  Dividing  the 
number  so  obtained  by  the  ordinarily  accepted  molecular  weight, 
deduced  chemically  or  from  the  gaseous  density,  we  get  the  coefficient 
of  mineral  condensation.  Thus  for  quartz,  SiOg  =  60,  the  density  of 
w'hich  is  265,  the  coefficient  of  mineral  condensation  will  be  2*65  x 
21400/60  =  945  approximately,  and  for  other  substances  it  may  be 
calculated  in  like  manner. 

The  coefficient  of  mineral  condensation  expresses  the  degree  of 
polymerisation  necessary  in  the  conversion  of  the  simple  gaseous 
chemical  species  into  the  liquid  or  solid  mineral  species.  The  author 
quotes  a  number  of  facts  in  favour  of  the  view  that  solid  molecules 
are  built  up  by  condensation  from  the  gaseous  molecules,  and  that 
the  above  reasoning  is  therefore  perfectly  justifiable.  All  the  facts 
that  have  up  to  the  present  been  ascertained  with  regard  to  the 
molecules  of  solid  substances  point  to  their  being  of  great  complexity, 
as  would  be  the  case  if  the  views  above  explained  are  correct. 

H.  C. 

Reactions  at  High  Tempsratures  and  Pressures.  By  W. 
Hempel  (Ber.,  23,  3388—3392). —  The  author  describes  an  apparatus 
consisting  of  a  steel  cylinder  A,  containing  a  porcelain  tube  G  in 
which  the  substance  under  examination  is  placed.  Down  the  middle  of 
the  tube,  a  thin  rod  of  carbon  F  pa=^ses  and  fits  into  a  carbon  block  K; 
it  may  be  heated  by  the  electric  current,  passed  by  means  of  the  copper 
wires  D  and  K  ;  the  head  B  of  the  steel  cylinder  screws  on  air,- 
tight,  3.nd  provision  is  made  for  pumping  in  gas  through  the  valve  Ci, 
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until  the  desired  pressure  is  obtained.     Experiments  with  this  ap- 
paratus sliow  that  the  quantity  of  cyanides  obtained  from  carbon, 


nitrogen,  and  alkaline  oxides  increases  as  the  pressure  becomes  greater, 
potassium  cyanide  being  much  more  readily  formed  than  barium 
cyanide.  The  production  of  boron  nitride  from  boric  anhydride, 
carbon,  and  nitrogen  follows  the  same  rule.  J,   B.  T. 

Apparatus  for  Fractional  Distillation  in  a  Vacuum.  By 
H.  ScHULZ  (Ber.,  23,  3568—3570). — The  apparatus  described  in  this 
])nper  resembles  in  many  respects  that  recently  described  by  H. 
Wislicenus  (this  vol.,  p.  146),  bufc  differs  from  it,  inasmuch  as  the 
bell-jar  covering  the  vessels  for  the  collection  of  the  distillate  is  the 
part  which  is  made  to  rotate.  It  is  very  simple  in  construction,  and 
can  readily  be  made  of  any  size,  and  is,  therefore,  suitable  for  technical 
purposes.  H.  G.  C. 

Error  in  the  Principle  of  the  Ordinary  Exsiccator.     By  W. 

Hkmfkl  (Ber.,  23,  3566 — 3568). — In  the  ordinary  exsiccators,  tli6 
material  used  for  absorbing  the  moisture  is  always  placed  at  the 
bottom,  the  result  of  which  is  that  diffusion  of  dry  air  takes  plac3 
very  slowly,  owing  to  the  fact  that  dry  air  is  heavier  than  moist  rtip 
at  the  same  temperature.     If  the  drying  material  be  placed  above  the 
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substance  whicli  is  to  be  dried,  a  mnch  more  rapid  evaporation  will 
take  place,  th3  drie  1  air  falling  to  the  bottom,  and  thus  causing  rapid 
currents  within  the  appa-atus.  To  determine  the  difference  in  the 
desiccating  action,  two  dishes,  each  containing  10  c.c,  of  water,  were 
])laced  in  two  similar  exsiccators,  the  one  being  above  and  the  other 
below  the  dish  containing  the  sulphuric  acid.  In  the  first  case,  the 
wat^r  took  nine  days  to  evaporate,  and  in  the  second  only  three 
days. 

The  author  recommends  the  employment  of  an  ordinary  bell-jar 
rxsi(!cator,  in  which,  the  dish  of  drying  material  is  fixed  as  high  as 
possible  on  an  iron  tripod,  and  the  substance  to  be  dried  placed 
underneath.  If  sniphuric  acid  is  employed,  it  is  advisable  to  ph.vce  in 
the  liquid  large  pieces  of  glass,  porcelain,  or  pumice  stone.  Tiie 
1  ist  named  substance  must  previously  be  boiled  with  sulphuric  acid  to 
remove  the  chlorides  it  contains. 

The  drying  action  may  be  further  increased  by  cooling  the  highest 
portion  of  the  bell-jar  with  a  freezing  mixture,  which  causes  the 
formation  of  stronger  currents  inside  the  exsiccator.  Notwithstanding 
the  presence  of  the  sulphuric  acid,  the  moisture  separates  out  at  the 
coolest  places  in  the  form  of  snow.  H.  G.  C. 

Absorption  Plates  of  Wood  Wool.  By  W.  Cameker  (Zeif. 
anal.  Chem.,  1890,  576). — This  material  is  a  very  advantageous  sub- 
stitute for  the  porous  clay  and  plaster  of  Paris  plates  hitherto  used 
for  drying  precipitates,  &c.  A  coaling  of  cellulose  gives  a  smoother 
surface.  M.  J.  S. 


Inorganic   Chemistry. 


Molecular  Weights  of  Sulphur,  Phosphorus,  ani  Iodine  in 
Solution.  By  J.  Hertz  (Zcif.  physikaJ.  Chem.,  6,  358— 359).~Phos. 
phorus  dissolved  in  benzene  gives  a  depression  of  the  freezing  point 
corresponding  with  the  formula  P4.  The  numbers  obtained  with 
sulphur  dissolved  in  naphthalene  point  to  the  existence  of  molecules 
Sa,  in  accordance  with  the  results  obtainsd.  by  Beckmann,  who  em- 
ployed carbon  bisulphide  as  solvent  (Abstr.,  1890,  447).  The  red 
solution  of  iodine  in  naphthalene  yields  numbers  corresponding  with 
the  molecule  I2.  J,   W. 

Action  of  Met  lis  on  Sulphuric  Acid.  By  A.  Ditte  (Ann.  Chim. 
Pht/s.  [6],  19,  68 — 92). — The  author  has  investigated  the  action  of  a 
number  of  metals  on  sulphuric  acid  of  different  degrees  of  concentra- 
tion and  at  various  temperatures ;  the  following  general  conclusions 
may  be  di*awn  from  the  results  of  the  experiments  :  — 

The  metals  attacked  by  sulphuric  acid  can  be  classed  in  two 
groups. 

The  one  contains  those  metals  which  are  acted  on  only  when  the 
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acid  is  concentrated  and  hot ;  the  reaction  is  very  regular  in  all  cases, 
and  sulphurous  anhydride  alone  is  evolved,  no  secondary  reactions 
takin^r  place.  To  this  class  belong  silver,  mercury,  copper,  lead,  and 
bismuth. 

The  second  group  embraces  those  metals  which  are  acted  on  more 
or  less  readily  by  sulphuric  acid  of  all  degrees  of  concent-atioii.  The 
most  constant  product  of  the  reaction  is  hydrogen,  this  gas  being 
always  evolved  in  the  cold,  and  almost  always  at  a  high  temperature 
also ;  when  the  temperature  is  not  very  high,  hydrogen  is  the  sole 
oaseous  product,  whatever  the  degree  of  concentration  of  the  sulphuric 
acid  employed.  Sulphurous  anhydride  is  only  produced  when  the 
acid  is  hot  and  concentrated;  the  temperature  at  which  the  evolution 
of  sulphurous  anhydride  commences  varies  with  the  metal  employed, 
and,  generally  speakintr,  its  quantity  iiicreases  in  proportion  to  the 
rise  of  temperature,  the  quantity  of  hydrogen  decreasing  to  a  pro- 
portionate extent,  and  sometimes,  when  the  temperature  is  very  high, 
disappearing  altogether.  When  the  concentration  of  the  sulphuric 
acid  decreases,  the  formation  of  sulphurous  anhydride  also  decreases, 
so  that,  even  at  a  high  temperature,  it  is  not  obtained  free  from 
hydrogen;  when  a  certain  degree  of  dilution  of  the  acid  is  reached, 
sulphurous  anhydride  ceases  to  be  formed.  Between  certain  limits 
of  temperature  and  concentration,  which  vary  with  the  nature  of  the 
metal  employed,  the  action  of  sulphuric  acid  gives  rise  to  a  mixture 
of  hydrogen  and  sulphurous  anhydride,  so  that  by  choosing  a  suitfible 
temperature  and  an  acid  of  suitable  strength,  a  mixture  of  the  two 
gases,  in  any  required  proportion,  could  be  obtained. 

This  is  true  in  the  case  of  metals,  like  magnesium,  which  only 
yield  hydrogen  when  treated  with  sulphurous  acid,  as  the  reducing 
action  of  the  hydrogen  on  the  sulphurous  acid  under  the  conditions  of 
the  experiment  may  be  neglected.  When,  however,  the  metal  em- 
ployed decomposes  sulphurous  acid,  yielding  a  sulphide,  secondary 
reactions  set  in,  and  hydrogen  sulphide  is  Torraed;  in  such  cnses, 
larger  or  smaller  quantities  of  this  gas  are  formed  accoiding  as  the 
action  of  the  metal  on  the  sulphurous  acid  is  rapid  or  slow,  and 
according  as  the  sulphide  produced  is  leadily  or  slowly  acted  on  by 
the  sulphuric  acid.  The  hydrogen  sulphide  thus  produced  decom- 
])oses,  and  is  itself  decomposed  by,  some  of  the  sulphurous  acid,  and 
It  also  reduces  the  sulphuric  acid  causing  a  deposition  of  sulphur, 
which,  in  its  turn,  acts  on  the  sulphuric  acid.  When,  however,  the 
metal  is  treated  with  sulphuric  acid  under  such  conditions  that 
sulphurous  acid  is  not  prodaced,  the  formation  of  hydrogen  sulphide 
and  other  secondary  reactions  cease,  and  pure  hydrogen  is  evolved. 
To  the  second  of  these  two  groups  belong  magnesium,  manganese, 
nickel,  cobalt,  iron,  zinc,  cadmium,  aluminium,  tin,  thallium,  and 
probably  also  the  alkali  metals.  In  the  case  of  the  last  named,  it 
\>as  only  possible  to  study  the  behaviour  with  sulphuric  acid  in  the 
cold,  and  under  these  conditions  hydrogen  is  evolved,  but,  considering 
the  close  relationship  b^'tween  the  alkaline  metals  and  thallium,  it  is 
very  probable  that,  like  the  latter,  they  would  yield  sulphuious 
anhydride  on  treatment  with  sulphuric  acid  at  a  high  temperature. 

h\  S.  K. 
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.  Selenites.  By  Boutzoureano  {Ann.  Chim.  Phys,  [6],  18,  289^- 
351). — The  author  has  prepared  the  following  selenites:  — 

Selenites  Ob'  Bivalent  Metals. — Basio  selenites: — 2CuO,SeO.., 
clinorhombic.  Normal  selenites: — MgO,Se02  +  6HoO,  cubic. 
MgOjSeOa  +  2H2O,  clinorhombic.  ZnO,SeOo,  orthorhombic. 
CdO,SeOo,  orthorhombic.  3(CuO,Se03)  +  H.O,  clinorhombic. 
8(CoO,Se02)  +  HoO,  clinorhombic.  2(NiO,SeOo)  +  H,0,  ortho- 
rhombic. Acid  selenites  : — Mo:0,2SeO>,  rhombohedric.  ZnO,2SeOo  + 
3H,0,  clinorhombic.  2CdO,8SeOo  +  H,0,  clinoihombic.  CdO,2Se"0,, 
orthorhombic.  CuO,2Se02  +  HoO,  clinorhombic.  CuO,2Se02  -h 
,  2H.,0,       clinorhombic.  CuO,2Se02       +       4H2O,       clinorhombic. 

2(MnO,2Se02)  +  HoO,  clinorhombic.  MuO,2SeOo  +  5HoO. 
CoO,2Se02  +  3H2O,  clinorhombic.     CoO,2Se02,  clinorhombic. 

Selenites  of  Quadrivalent  Metals. — Basic  selenites: — Mn2()3,2Se02, 
clinorhombic.  Fe203,2Se02,  clinorhombic.  Normal  selenites  : — 
Feo03,3Se02  +  lOHoO,  clinorhombic.  Fe203,3Se02  +  3H2O,  cubic. 
Fe203,3Se02  +  HoO,  clinorhombic.  AlaOgjSSeOz  +  7H2O,  hexagonal. 
AI2O3,  3Se02  +  3H2O,  cubic.  U203,SeOo,  cubic.  Acid  selenites: — 
Fc303,4Se03  +  H2O,  orthorhombic.  Fe203,6Se02  +  2H2O,  clino- 
rhombic. Al203,4Se03  +  3H2O,  orthorhombic.  Alo03,6Se02  -f 
2H2O,  clinorhombic.     2(U203),3Se03  -f  7U2O,  clinorhombic. 

Ammoniacal  Selenites. — ZnO,SeOo,NH3,  orthorhombic. 

CdO,Se02.NH3,  orthorhombic.  CuO,Se02,NH3  +  H.O,  triclinic. 
AgoO,SeOo,NH3,  triclinic. 

With  a  few  exceptions,  the  compounds  given  in  the  above  list  have 
not  hitherto  been  prepared. 

The  most  suc^'essful  methods  for  preparing  the  salts  and  obtaining 
them  in  well-defii)ed  crystals  were  found  to  be  (1)  heating  the 
amorphous  or  crystalline  compounds  in  sealed  tubes  at  150 — 270° 
with  water,  or  with  a  solution  of  selenious  anhydride,  or  adding  se- 
lenious  anhydride  to  a  solution  of  a  salt  already  prepared  and  heating 
the  mixture  in  sealed  tubes  ;  and  (2)  dissolving  metallic  carbonates 
in  selenious  acid  and  evaporating  the  solution. 

The  ammoniacal  selenites  were  prepared  by  dissolving  the  selenites 
in  ammonia  and  evaporating  the  solutions  at  the  ordinary  tempera- 
ture or  at  100°. 

In  estimating  the  selenium  in  the  salts,  except  in  the  case  of  the 
salts  of  the  sesquioxides,  the  best  method  was  found  to  be  the  reduc- 
tion of  the  selenious  acid  with  sodium  hydrogen  sulphite  in  hydro- 
chloric acid  solution;  the  results  are  very  satisfactory  when  cai  e  is 
taken  to  prevent  the  volatilisation  of  the  selenious  anhydride,  and  to 
ensure  complete  reduction.  In  the  case  of  the  selenites  of  the 
sesquioxides,  attempts  were  made  to  determine  the  selenium  by  Rose's 
method,  but  as  the  results  were  not  satisfactory,  the  salts  were  first 
boiled  with  a  concentrated  solution  of  sodium  carbonate,  and  the 
selenious  acid  in  the  filtered  solution  estimated  by  reduction  with 
sodium  hydrogen  sulphite  as  before.  F.  S.  K. 

Preparation  of  the  Nitrogen  Hydride  NoH..  By  E.  J.  Maumexk 
(Bull.  Soc:  0/mn.  [3],  4,  17J— 18U;  compare  Abstr.,  1889,  14).— By 
the    dry    distillation    of    ammonium    platiuochioride,     the    chloride 
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N0H4CI2  is  obtained  in  six-sided,  orthorbombic  crystals  wbicb  condense 
on  the  walls  of  the  retort.  T.   G.  N. 

Hydrazine  Hydrate  and  Haloid  Salts  (Halogen  Diammonium 
Compounds).  By  T.  Curtius  and  H.  Schulz  (./.  pr.  Chem.  [2],  42, 
521 — 549  ;  compare  Abstr.,  1889,  340). — Hydrazine  sulphate  forms 
rhombic  crystals,  a  :  6  :  c  =  074532  :  1  :  082825  ;  observed  faces 
coPoo,  OP,  Pco,  Pco,  cx)P2,  2P2 ;  crystals  tabular  across  ocPcx), 
colourless  and  clear;  cryoscopic  dettrmination  of  its  molecular  weight, 
in  water,  gave  69'16,  62-871,  and  60*705  respectively. 

Hydrazine  hydrate  is  best  prepared  by  distilling  a  mixtnre  of 
hydrazine  sulphate  (100  grams),  potassium  hydroxide  (100  grams), 
and  water  (25  J  grams)  in  a  silver  retort  provided  with  a  silver  con- 
densing tube.  The  distillation  is  continued  (5 — 6  hours)  until  the 
last  drop  has  passed  over,  aiid  the  distillate  (250  c.c.)  is  then  frac- 
tionated, the  fractions  being  best  divided  into  bt  low  101°,  101 — 104°, 
104 — 117°,  117" — constant  boiling  point.  After  four  fractionations, 
the  hydrazine  hydrate  (36  grams)  boils  constantly  at  119°. 

Most  of  the  properties  of  hydrazine  hytirate  have  been  already 
detailed  (Abstr.,  1889,  340)  ;  it  is  hygroscopic,  and  absorbs  carbonic 
aniiydride  ;  it  can  be  kept  in  closed  vessels  unchanged  ;  it  dissolves  in 
water  and    alcohol,   but    not   in    ether,    chloroform,   or    benzene  ;     it 

t  solidifies  in  solid  carbonic  anhydride  and  ether,  but  melts  again 
I  below  -40°;  it  boils  (739*5  mm.)  at  118-5°;  its  sp.  gr.  at  21°  is 
1-0305  ;  in  its  reactions  with  indicators  it  resembles  ammonia.  De- 
termination of  the  vapour  density  of  hydrazine  hydrate,  made  by 
Hofinann's  method  at  lUO°,  show  that  its  molecule,  under  tliese  con- 
ditions, is  X2H4,H30  ;  those  made  by  Victor  Meyer's  method  at  170^, 
and  at  atmospheric  pressure,  show  that  the  molecule  is  dissociated 
under  these  conditions  into  N2H4  and  H^O  ;  cryoscopic  determinations 
show  that  the  molecular  weight  of  hydrazine  hydrate  in  water  is  Q'S^ 
agreeing  with  the  formula  N2 04,2^20. 

Hydrazine  hydrate  which    has  been   redistilled  over  barium  oxide 

futnes  in  the  air  mure  strongly  than  the  pure  liquid,  showing  that  it 

contains  free  hydrazine  dissolved  in  it.     When  the  hydrate  is  heated 

^_^  in  a  sealed  tube  with  barium  oxide  at   170°,  and  the  tube  is  subse- 

[^■quently  opened,  hydrazine  (diamide)  escapes  as  a  white  fume;    ex- 

^^H  periinents  in  this  direction  are  still  in  progress. 

^^H  The  hydrazine  haloid  salts  are  prepared  either  by  mixing  aqueous 
^^H  solutions  of  hydrazine  hydrate  and  the  halogen  acid  and  evaporating, 
^^H  or  by  adding  the  acid  to  an  alcoholic  solution  of  the  hydrazine 
hydrate,  and  subsequentlv  adding  ether,  whereby  the  salt  is  precipi- 
tated. When  hydrofluoric  and  hydrochloiic  acids  are  used,  the  salts 
N2H4,2HR  are  obtained  by  both  methods  ;  with  hydrobromic  acid,  the 
first  method  yields  the  salt  N2H4,2HBi-,  and  the  second  method  the  salt 
K2H4,HBr;  with  hydriodic  acid,  both  methods  yield  the  salt  N2H4,H1- 
The  salts  N2H4'''^HR  crystallise  in  the  regular  system,  and  are 
isotropic  in  polarised  light ;  they  dissolve  easily  in  water,  but  arc 
nearly  insoluble  in  alcohol.  The  salts  N2H4,Htl  are  easily  soluble  in 
water  and  in  warm  alcohol,  from  whicli  they  crystallise  well.  Both 
classes  are  insoluble  iu  ether,  benzene,  &c. 
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Hydrazine  dihydrofluoride  {diammonium  difiuoride),l^^lS^,2WP,  melta 
at  105°,  and  sublimes  undetomposed  in  presence  of  excess  of  the  salf. 
Hydrazine  dibydrocbloride  has  been  already  described  (Abstr.,  1887, 
715);  ifc  can  also  be  obtained  by  passing  chlorine  into  hydrazine 
hydrate.  Hiidrazine  dihydrobromide,  ]N'2H4,2HBr,  melts  at  195° :  it 
can  also  be  obtained  by  decomposing  benzalazine  (Abstr.,  1889,  393) 
with  hydrobromic  acid.  Hydrazine  dihydriodide,  NoH4,2Hf,  can  only 
be  obtained  by  decomposing  benzalazine  with  fuming  hydriodic  acid  ; 
it  is  very  hygroscopic,  becomes  brown  on  exposure  to  light,  and  melts 
at  220°. 

Hydrazine  monhydrochloride  has  already  been  described  (Abstr., 
1889,  340).  Hydrazine  monhydrobromide,  N.,H4,HBr,  is  m'epared  by 
adding  bromine  to  hydrazine  hydrate  suspended  in  chloroform  ;  it 
forms  large,  anisotropic,  columnar  crystals  and  melts  at  80°.  Hydr- 
azine  monhydr iodide,  N',jH4,HI,  may  be  obt lined  by  addinor  iodino  to 
an  alcoholic  solution  of  hydrazine  hydrate  ;  it  melts  at  127°  and  then 
explodes. 

Trihydrazine  dihydriodide,  N6Hi2,2HI,  is  obtained  when  iodine  is 
added  to  a  solution  of  hydrazine  hydrate  in  a  little  alcohol  until  white 
crystals  separate;  it  dissolves  easily  in  water,  and  crystallises  from 
alcohol  in  large,  white  needles  which  melt  at  90°  and  are  optically 
biaxial ;  when  its  aqueous  solution  is  evaporated  with  hydriodic  acid, 
it  yields  hydrazine  nionhydriodide. 

Cryoscopic  determinations  of  the  molecular  weights  of  the  above 
salts  show  that  in  aqueous  solution  : — (1)  the  salts  NvH4,HIl  have 
molecular  weights  which  are  half  those  expressed  by  their  formulae  ; 

(2)  trihydrazine  dihydriodide  has  a  molecular  weight  which  is  one- 
fifth  of  that  expressed  by  its  formula;  (3)  the  salts  N..H4,2HR  have 
molecular  weights  which  are  one-fourth  of  those  expressed  by  their 
formulae  (except  that  of  N2H4,2HF,  which  is  one-half  that  expressed 
by  the  formula).  With  regard  to  hydrazine  sulphate,  see  above. 
These  phenomena  are  to  be  explained  by  the  dissociation  of  the  salts 
in  cases  (1)  and  (2)  into  free  molecules  of  N^H^  and  HR,  and  in  case 

(3)  into  molecules  of  NH3  and  R. 

The  author  concludes  with  some  speculations  as  to  the  constitution 
of  hydrazine  hydrate  and  trihydrazine  dihydriodide.  A.  Gr.  B. 

Phosphcrus  Trifluoride.  By  H.  Moissan  (Ann.  Chim.  Phys.  [6], 
19,  286—288;  compare  Abstr.,  1885,  15  and  482).— Phosphorus  tri- 
fluoride can  be  prepared  by  gradually  adding  phosphorus  tribromide 
to  zinc  fluoride  which  is  gently  heated  ;  the  gas  is  washed  with  watei-, 
dried  with  pumice  moistened  with  a  little  sulphuric  acid,  and  collected 
over  mercury.  F.  S.  K. 

Preparation  of   Phosphorus    Oxyfluoride.      By   H.    Moissan 

(Bull  Soc.  Chim.  [3],  4,260—262;  compare  Trans.,  1889,  759).— 
Zinc  carbonate  is  dissolved  in  excess  of  hydrofluoric  acid,  the  solution 
is  evaporated,  and  the  zinc  fluoride  dried  at  300°  and  placed  in  a  brass 
tube,  to  which  a  bromine  burette,  contain  in?  slight  excess  of  the  cal- 
culated quantity  of   phosphorus  oxy chloride,  and  a  leaden  delivery 
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tube  are  adapted  by  a  paraffined  cork.  The  leaden  tube  is  connected 
to  a  brass  tube  cooled  by  a  freezing  mixture  to  —20°,  and  this  leads  to 
another  tube  containing  zinc  iluoride,  which  removes  any  traces  of 
escaping  oxychloride  from  the  oxyfluoride.  The  phosphorus  oxy- 
chloride  is  dropped  slowly  on  to  the  zinc  fluoride,  the  ensuing  reaction 
being  assisted  by  warming  carefully  at  40 — 50",  and  the  evolved  gas 
is  collected  over  mercury  in  glass  vessels.  The  author  determined 
the  phosphorus  contained  in  the  gas  in  three  instances  as  29*2,  29"4, 
and  2l)"95  per  cent.,  theory  requiring  29"8  per  cent.,  and  the  vapour 
density  as  3-68,  3-69,  and  371,  theory  requiring  3-63.  T.  G.  N. 

Arsenic  Fluoride.  By  H.  Moissan  (Ann.  Chim.  Phys.  [6],  19, 
280 — 286;  compare  Abstr.,  1885,  121). — Arsenic  trifluoiide  is  formed 
when  arsenious  anhydride  is  treated  with  anhydrous  hydrogen  fluoride, 
and  when  arsenic  chloride  is  warmed  with  lead  or  silver  fluoride,  but 
it  is  best  prepared  by  heating  a  mixture  of  arsenious  anhydride  and 
calcium  fluoride  with  excess  of  sulphuric  acid,  as  described  by  JDumas 
(Ann.  Ghirn.  Phys.  [2],  31,  433). 

Arsenic  fluoride  boils  at  63°  (750  mm.),  and  its  density  is  2" 73 
(compare  Maclvor,  Chem.  News,  30,  169,  and  32,  232).  It  solidifies 
nt  —  8"5°  to  a  mass  of  crystals.  When  exposed  to  a  dull  red  heat  in 
a  prlass  vessel  free  from  air,  it  is  decomposed,  yielding  arsenious 
anhydride  and  silicon  tetrafluoride.  F.  S.  K. 

Action  of  Hydrogen  Sulphide  on  the  Ortharsenates  of 
the  Alkali  Metals.  By  W.  McCay  (Amer.  Chem.  /.,  12, 
547 — 553  ;  compare  Brauner  and  Tomicek,  Trans.,  1888,  53,  145). — 
The  author  finds  that  arsenic  pentasulphide  may  be  prepared  by  the 
decomposition  of  a  strong  solution  of  an  alkali  arsenate  with  hydrogen 
sulphide,  and  subsequent  precipitation  by  the  addition  of  a  mineral 
acid,  according  to  the  method  proposed  by  Berzelius ;  but  that  the 
operation  is  successful  only  under  the  following  definite  conditions  : — 
In  the  case  of  dihydrogen  alkali  arsenates,  the  solution  must  be 
|)roperly  diluted  and  kept  hot,  and  the  hydrogen  sulphide  passed  in 
<'xcess  and  for  a  long  time.  In  the  case  of  the  di-  and  tri-alkali 
arsenates,  the  hydrogen  sulphide  must  be  kept  present  in  such  large 
excess  and  passed  for  such  length  of  time  that  there  is  no  chance  of  the 
potassium  thioxyarsenate,  which  is  always  formed  in  passing,  in  the 

Iet  way,  from  arsenic  acid  to  thioarsenic  acid,  to  split  up  into  potas- 
um  arsenite  and  sulphur,  or  to  escape  subsequent  conversion  into 
le  thio-salt.  G.  T.  M. 

Certain  Forms  of  Carbon.  By  P.  Schutzenbeeger  and  L. 
CHUTzyNBERGER  (Compt.  rend.  Ill,  774 — 778). — When  pure  and  dry 
pnogen  is  passed  through  a  porcelain  tube  at  a  cherry-red  heat,  it 
1  only  partially  decomposed,  and  even  at  a  bright-red  heat  the  de- 
composition is  very  limited,  the  interior  of  the  tube  being  covered 
with  a  thin,  brilliant,  blackish-grey  coating,  with  a  sub-metallic  lustre 
resembling  that  of  polished  graphite.  If,  however,  there  is  placed  in 
Ihe  hot  part  of  the  tube  some  gas  carbon  with  powdered  cryolite 
sprinkled  over  the  surface,  the  cyanogen  decomposes  completely  into 
J^JCarhon  and  nitrogen,  even  at  a  cherry-red  heat.  The  carbon  separates 
VOL.  LX.  t 
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in  a  bulky  mass  of  very  slender  filaments,  and,  after  a  time,  stops  up 
the  tube.  Those  portions  in  contact  with  the  walls  of  the  tube  are 
more  compact  and  somewhat  elastic.  It  is  friable,  and  leaves  on 
paper  a  mark  resembling  that  made  by  graphite,  but  not  so  bright. 
When  a  piece  of  aluminium  was  placed  amongst  the  gas  carbon,  the 
carbon  separated  round  it  in  non-elastic  filaments,  which  could  be 
compressed  between  the  fingers  into  a  mass  resembling  graphite. 

The  carbon  deposited  at  a  cherry-red  heat  was  treated  with  nitric 
acid  and  potassium  chlorate  at  20 — 25°  for  24  hours.  The  insoluble 
residue,  after  being  washed  and  dried,  forms  a  deep  maroon-brown 
powder,  which  decomposes  suddenly  when  heated,  becoming  incan- 
descent and  evolving  carbonic  anhydride  and  water.  The  properties 
of  this  product  are  not  materially  affected  by  a  second  treatment  with 
acid  and  chlorate  in  the  cold,  but  if  the  mixture  is  heated  at  50 — 60° 
for  several  hours,  a  somewhat  pale  brownish-yellow  powder  is  ob- 
tained, which  deflagrates  energetically  when  heated.  A  portion  of 
the  product  is  soluble  in  water,  and  repeated  treatment  with  the 
oxidising  mixture  converts  the  whole  of  it  into  yellow,  soluble  com- 
pounds. The  pale  brownish-yellow,  insoluble  product  has  the  com- 
position, C,  56-2;  H,  2-5;  O,  41-3  =  100;  and  its  formula  is  CnHoOg, 
that  of  Brodie's  graphitic  acid  being  C11H4O5.  The  maroon-brown 
product  obtained  at  20 — 25°  has  the  composition  of  graphitic  acid. 
The  carbon  obtained  in  presence  of  aluminium  yields  similar  pro- 
ducts. 

The  filamentous  carbon  obtained  by  the  decomposition  of  cyanogen 
is  not  identical  with  any  of  the  established  forms  of  graphite  or 
carbon,  and  may  be  taken  as  a  new  modification. 

Gas  carbon,  when  treated  two  or  three  times  in  the  cold  with  a 
mixture  of  potassium  chlorate  and  nitric  acid,  yields  a  blackish 
powder  which  deflagrates  on  heating.  At  45 — 50°,  it  yields  products 
similar  to  those  obtained  from  cyanogen  carbon.  Jt  follows  that  the 
property  of  yielding  hydroxides  which  deflagrate  when  heated  is  not 
peculiar  to  graphite,  but  is  shared  by  some  forms  of  amorphous  carbon. 
The  authors  consider  that  the  term  carbon  hydroxide  is  preferable  to 
such  terms  as  graphitic  acid  or  graphitic  oxide.  C.  H.  B. 

AUotropic  Silver.  By  A.  J.  A.  Prange  (Eec.  Trav.  Chim.,  9, 
121 — 133). — With  the  object  of  ascertaining  the  existence  of 
argentous  compounds,  the  author  has  examined  the  solutions  of  silver, 
and  the  silver  dissolved  therein,  as  described  by  Carey  Lea  (Abstr., 
1890,  210),  and  confirms  this  observer's  results. 

The  red  solution  is  obtained  by  treating  with  water  the  blue- 
black  precipitate  formed  by  the  interaction  of  dilute  solutions  of 
ferrous  sulphate,  sodium  citrate,  and  of  silver  nitrate.  This  solu- 
tion deposits  a  black  powder  in  a  few  days,  but  when  more  dilute, 
remains  free  from  precipitate  for  many  weeks.  In  either  case,  when 
freshly  prepared,  the  solutions  are  perfectly  transparent  to  both  inci- 
dent and  reflected  light,  whilst  an  intense  ray  of  light  passed 
through  the  solution  undergoes  no  polarisation,  thus  proving  the 
absence  of  suspended  matter.  Exposure  to  diffused  light  or  to  solar 
light  causes  decolorisatiou  and  precipitation  of  a  black  substance,  and 
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a  similar  effect  is  brought  about  by  the  addition  to  the  solution  ot* 
acids,  alknlis,  and  neutral  salts.  As  finely-powdered  quartz  or 
graphite  also  effects  the  precipitation,  the  author  supposed  a  colloidal 
silver  to  be  present,  and  on  dialysis  of  the  solution  no  silver  passed 
the  membrane,  but  a  deposit  was  thrown  down  thereon. 

Alternate  freezing  and  thawing  of  the  liquid  causes  decolorisation 
and  formation  of  a  precipitate.  The  solution  has  very  great  absorp- 
tive power;  a  layer  1  c.c.  thick,  containing  0*7  gram  silver  per  litre, 
allows  no  light  to  pass  through. 

A  solution  containing  4*75  grams  silver  per  litre  was  of  a  syrupy 
consistence,  the  colour  of  bromine,  very  unstable,  and  contained  much 
iron  salt  associated  with  the  dissolved  silver.  The  heat  of  <Hssolution 
for  1  gram  Ag  in  2*179  litres  of  water  =  -f  2508  cal.,  and  for  1  gram 
Ag  in  0*2258  litre  of  water  =  +126"  73  cah 

From  the  solution,  the  silver  was  obtainpd  by  adding  ammonium 
nitrate,  and,  after  the  blue- black  precipitate  thus  obtained  had  been 
well  washed  with  water,  containing  sufficient  ammonium  nitrate  to 
prevent  redissolution,  until  the  trac(  s  of  iron  salts  wcie  removed  as 
far  as  possible,  it  was  treated  with  alcohol,  to  remove  adhering 
ammonium  nitrate,  and  dried  over  sulphuric  acid  for  several  days  ;  all 
these  operations  must  be  carried  out  in  darkness,  or  Carey  Lea's  golden 
modification  (loc.  cit.)  is  obtained,  instead  of  a  heavy,  deep,  blue- 
black  substance,  which,  on  compression,  assumes  a  metallic  lustre 
and  is  easily  powdered.  This  is  quite  insoluble  in  water,  but  dilute 
mineral  acids  and  acetic  acid  dissolve  it  readily.  When  spread  in  the 
moist  condition  on  glass  or  paper  and  dried,  a  beautiful  mirror  is 
obtained. 

Careful  analysis  proved  it  to  be  free  from  combined  oxygen,  but 
traces  of  iron  are  a  cons^tant  impurity.  The  heat  of  transformation 
to  ordinary  silver  was  calculated  as  4-60  cal.  per  gram. 

T.  G.  N. 

Ternary  Alloys.  By  C.  R.  A.  Wright  and  C.  Thompson  {Vroc. 
Roy.  Soc,  48,  25 — 45). — The  authors  in  this  paper  give  an  account 
of  their  experiments  with  mixtures  of  lead,  zinc,  and  tin  at  high 
temperatures,  and  with  mixtures  of  lead,  zinc,  and  silver.  Their 
general  conclusions  are  as  follows  : — 

A  mixture  of  three  metals,  A,  B,  and  C,  of  which  A  and  B  are  each 
miscible  in  all  proportions  with  C,  but  not  with  each  other,  will  in 
general,  when  allowed  to  remain  molten  for  a  sufficient  length  of 
time  at  constant  temperature,  divide  into  two  ternary  alloys  of 
unequal  density,  if  the  proportion  of  C  present  falls  below  a  certain 
amount;  but  if  the  quantity  of  C  present  is  above  this  limit,  no 
separation  takes  place,  and  a  homogeneous  alloy  results. 

Under  ordinary  circumstances,  the  different  alloys  thus  formed  are 
respectively  a  saturated  solution  of  A  in  a  mixture  of  B  and  C,  and 
one  of  B  in  a  mixture  of  A  and  C,  the  solubilities  being  such  that  the 
greater  the  proportion  of  C  present,  the  more  of  A  (or  B)  is  dissolved. 
Certain  metals,  however,  appear  to  be  capable  of  forming  compounds 
[Anatomic  proportions  (for  example,  AgZug  and  AgiZug),  in  which  case 
"the  quantity  of  A  (or  B)  dissolved  does  not  always  vary  directly  with  the 
amount  of  C  present.     The  effect  of  temperature  ondifierent  mixtures 
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is  very  variable,  but  usually  a  rise  of  temperature  increases  the 
solubility  of  A  in  BC,  and  of  B  in  AC,  in  some  eases  to  a  very  con- 
siderable extent.  The  manner  in  which  C  divides  itself  between  the 
two  alloys  depends  on  the  nature  and  proportions  of  the  metals 
present. 

The  numerical  results  are  presented  in  numerous  tables  and  curves. 

J.  W. 

So-called  Ammoniacal  Mercury  Compotinds.  B7  L.  Pesci 
(Gazzetta,  20,  485— 5<)4;  compare  Abstr..,  1889,  347 ;  1890,1211).— 
llammelsberty  and  Kane  have  shown  that  a  number  of  the  complex 
compounds  of  mercury  and  ammonia  may  be  regarded  as  containing" 
the  radicle  (Hg^N)',  mercurammoniutn.  The  author  has  also  found 
(Abstr.,  1890,  1211)  that  compounds  containing  this  group  are 
decomposed  by  the  haloid  ammonium  salts,  and  has  described  a  method 
of  quantitatively  determining  the  "  mercurammoniacal  "  nitrogen  in 
compounds  containing  the  radicle.  It  consists  in  placing  under  a 
bell-jar  a  mixture  of  the  compound  with  a  saturated  aqueous  solution 
of  ammonium  bromide  coloured,  by  litmus,  and  a  vessel  containing  a 
known  quantity  of  normal  oxalic  acid.  The  whole  is  left  until  the 
bromide  solution  acquires  a  clear  purple  colour.  One  fourth  of  the 
nitrogen  in  the  ammonia  absorbed  by  the  acid  is  derived  from  the 
mercurammonium  group  in  the  compound,  the  reaction  proceeding 
according  to  one  of  the  following  equations  : — 

I.  Hg.T^X  +  3NH4X  =  2HgXo  +  4NH,. 
II.  HgoNR'  +  4NH4X  =  2HgX2  +  NH,R'  -f  4NH3. 
m.  (Hg^:^)^^"  +  8NH,X  =  4HgX2  -f  (NH4)2R"  +  8NH3  (X  = 
CI,  Br,  I ;  R'  =  NO3,  BrO„  &c. ;  R"  ^.  SO4,  CO3,  &c.). 

This  method  has  been  applied  by  the  author  to  the  elucidation  of 
the  constitution  of  the  compound  nitrates,  sulphates,  and  iodides  of 
niei'cury  and  ammonia,  with  the  following  results. 

(1).  Nitrates. — Six  compounds  are  described  by  Gmelin,  namely  : — 

a.  NHoCHgaO^NOa;  h.   KHv(HgoO)N'03  ; 

c.  NH.(Hg,0)N03,NH2HgN03;      d.  2[NHg(Hg30,)N03],Hg(N03%; 

e.  2NH3,2Hg(N03)2;  /.  NH2(Hg20)N03,2NH4N03,H20. 

a  was  prepared  by  Pagenstecher  by  supersaturating  a  solntion  of 
mercuric  nitrate  with  ammonia,  filtering,  and  allowing  to  evaporate  ; 
the  author  confirms  Meyer's  observation,  that  under  these  conditions 
the  compound  e  only  is  formed,  b  was  prepared  by  Kane  and 
Sttubeiron  by  precipitating  a  dilute  solution  of  mercuric  nitrate  with 
a  slight  excess  of  ammonia,  and  washing  the  precipitate  with  boiling 
water.  The  author's  analyses  show  that  this  compound  is  nothing 
but  mercurammonium  nitrate,  (IIg2N')N03.  c,  prepared  by  precipi- 
tating a  neutral  solution  of  mercuric  nitrate  with  the  necessary 
qu.mtity  of  dilute  ammonia,  has  the  composition 

(3Hg2N)N03,NH,N03  +  2H,0- 
It  evolves  ammonia  when   heated  with  caustic  potash  (contrary  to 
Kane's  statement),  and  it  is  converted  into  mercurammonium  nitrate 
by  the  action  of  boiling  water,    d  was  prepared  by  Hirzel,  by  digesting 
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yellow  oxide  of  mercury  with  a  moderately  concentrated  solution 
of  ammonium  nitrate.  By  following  Hirzel's  directions^  the  author 
was  only  able  to  obtain  mercurammonium  nitrate,  e,  obtained  as 
described  under  a,  has  the  constitution  (Hg2T^)N03,NH4N03,HoO. 
On  treatment  with  boiling  water,  it  loses  ammonium  nitrate  and  is 
converted  into  mercurammonium  nitrate.  /,  prepared  by  Kane  by 
dissolving  c  in  a  boiling  20  per  cent,  solution  of  ammonium  nitrate 
and  filtering,  has  the  constitution  (HgoN)N03,J2]S'H4N03,2H,0.  it 
loses  1  mol.  HoO  at  110 — -115*^.  It  is  decomposed  by  boiling  water 
into  mercurammonium  nitrate  and  ammonium  nitrate. 

g.  (Hg2N)N03,3NH4N03. — This  is  a  new  compound  which  is 
formed  when  a  boiling  50  per  cent,  solution  of  ammouium  nitr.ate  is 
used  in  the  preparation  of  the  preceding  compound.  It  may  also  be 
prepared  by  treating  a  concentrated  solution  of  the  basic  nitrate, 
IIg20(N03)o,  with  a  50  per  cent,  solution  of  ammonium  nitrate.  It 
crystallises  in  colourless,  transparent  needles  which  become  almost 
opaque  after  exposure  to  the  air  for  some  time.  Cold  water  abstracts 
ammonium  nitrate  from  it,  leaving  the  compound  c ;  boiling  water 
converts  it  into  mercurammonium  nitrate.  It  dissolves  in  ammonia, 
and  on  slowly  evaporating  the  solution  the  compound  e  crystallises 
out  in  octahedra. 

Sulphates. — Gmelin  describes  the  compounds — 

h  2NH3,3HgO,S03;  i.  2NH3,2HgO,S03; 

j.  2NH3,HgO,S03 ;  h.  2NH3,HgO,S03H20  ; 

I  3[(NHo,Hg20>2S04],NH2HgS04;    m.  NHaCHggOaj.NHaHgaCSOi. 

^,  ^,  and  J  were  prepared  by  Millon  by  saturating  100,  70,  and  40  c.c. 
respectively  of  concentrated  ammonia  with  mercuric  sulphate,  allowing 
the  solution  to  evaporate  over  quicklime  in  an  atmosphere  of  gaseous 
ammonia,  and  collecting  the  first  crop  of  crystals  in  the  first  two 
cases,  but  evaporating  to  dryness  to  obtain  the  compound  j.  The 
author  finds  that  whether  100  or  70  c.c.  of  ammonia  are  used,  the 
first  crop  of  crystals  consist  of  octahedra  having  the  composition 
(Hg2N)oS04,2H20  ;  the  crystals  subsequently  deposited  have  no  con- 
stant composition.  The  product  j'  is  obtained  in  the  manner  described, 
but  it  is  doubtful  whether  it  is  not  a  mixture  of  several  substances. 
h^  prepared  by  Schmieder  by  saturating  a  cold  20  per  cent,  solution  of 
ammonium  sulphate  with  yellow  oxide  of  mercury  and  evaporating, 
has  the  composition  (Hg2N)2S04,3(NH4)2S04,4H20.  It  is  converted 
by  cold  water  into  the  compound  Z,  and  by  boiling  water  ultimately 
into  mercurammonium  sulphate.  I  is  obtained  by  treating  the  pre- 
ceding compound  with  cold  water.  It  has  the  composition 
7(Hg2N)2S04,(NH4)2S04,12H20.  It  loses  the  whole  of  its  water  at 
115°.  m  was  obtained  by  Schmieder  by  dissolving  h  in  dilute  sulph- 
uric acid  and  precipitating  the  solution  with  potash,  but  under  these 
conditions  the  author  could  only  obtain  mercurammonium  sulphate. 

n.  5(Hg2N)2S04,14(NH4)2S04,16H,0.— This   compound   is    formed 

j"when   a    mixture    of  a   saturated    solution    of    mercuric    sulphate    in 

bramonia  (sp.  gr.  =  0*906)    with   an  equal   volume   of  a  solution  of 

immonia    saturated    at    0°   is    allowed  to    remain  for   24;   hours.      In 

Jrystallises  in  rectangular  prisms  which  become  opaque  on  drying  in 
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the  air.  It  is  converted  by  cold  water  into  the  compound  I.  Tt  is 
readily  soluble  in  ammonia,  and  the  solution,  when  exposed  to  the  air 
in  presence  of  sulphuric  acid,  deposits  crystals  of  mercurammonium 
sulphate. 

Iodides. — Besides  the  compound  NHaCHgaO)!,  shown  by  Rammels- 
berg  to  be  the  hydrate  of  mercarammonium  iodide,  namely,  Hg2NI,H20, 
Gmelin  describes  the  compounds  o,  NHgHglz,  and  p,  2;NH3Hgl2. 
The  former  is  considered  by  Rammelsberg  to  have  the  compositi(>n 
Hg(NH3l)2  +  Hgl2,  but  the  author's  results  lead  to  the  formula 
3Hg2NI,4HgT2,8NH4l ;  p  is  regarded  by  Rammelsberg  as  Hg(NH3l)2 ; 
the  author  finds,  however,  that  it  is  formed  when  ammonia  is  added 
to  a  solution  of  mercuric  iodide  in  ammonium  iodide,  and  this  renders 
it  probable  that  its  composition  may  be  represented  by  the  formula 
Hg2NT,3NH4l,  since  ammonia  precipitates  "  fusible  white  piecipltate," 
HgiNCljSJSHiCl,  from  soluhons  of  mercuric  chloride  in  ammonium 
chloride,  and  the  compound  Hg2NBr,3NH4Br  from  solutions  of 
mercuric  bromide  in  ammonium  bromide  (Abstr.,  1890,  1211). 

S.  B.  A.  A. 

Manganese  Oxides.  By  A.  Gorgeu  {Bull.  Soc.  Chim.  [3],  4, 
16—30;  compare  Abstr.,  1889,  829;  1890,  260).— The  author  has 
prepared  and  examined  specimens  of  hydrated  manganese  dioxide  by 
all  the  known  methods,  and  gives  analytical  data  respecting  the 
several  products.  The  best  yield  is  obtained  by  the  action  of  dilute 
solutions  of  manganese  nitrate  and  potassium  permanganate  on  each 
other  in  presence  of  some  free  nitric  acid. 

As  crystals  of  manganese  nitrate  when  heated  melt  in  their  water 
of  crystallisation,  and  then  decompose  at  125 — 145°  to  form  manga- 
nese manganites,  and  at  150 — 165°  to  form  manganese  dioxide,  the 
following  method  may  be  used  for  the  production  of  anhydrous 
manganese  dioxide  : — 600  to  800  grams  of  manganese  nitrate  crystals 
are  warmed  in  a  flask  until  red  fumes  appear,  when  the  flask  is  to  be 
removed  from  the  flame,  and  the  clear  liquid  decanted  from  the 
manganese  manganites,  and  maintained  at  150 — 160°  for  40 — 60 
hours,  when  a  black,  crystalline  precipitate  containing  99 — 100  per 
cent,  of  manganese  dioxide  is  obtained,  which  is  identical  with 
polianite. 

The  several  hydrated  manganese  dioxides  differ  in  the  amount  of 
Avater  of  hydration  they  contain,  according  to  the  reactions  by  which 
they  are  formed,  and  to  the  experimental  conditions,  and  it  appears 
impossible  to  prepare  a  hydrated  oxide  by  the  wet  method  which 
shall  correspond  with  an  oxide  of  the  formula  ]VIn02,  on  account  of  the 
tendency  existing  in  this  substance  to  combine  with  manganous  oxide 
at  the  moment  of  liberation. 

The  hydrated  oxides  prepared  below  105°  redden  litmus,  neu- 
tralise definite  quantities  of  solutions  of  the  alkaline  hydroxides, 
and  give  a  brown  solution  in  water  which  is  transparent  to  direct 
light,  whereas  those  prepared  above  120°,  together  with  the  anhydrous 
dioxides  and  the  minerals  pyrolusite  and  polianite,  do  not;  but  even 
the  last  mentioned  combine  with  hydrated  manganous  oxides  to 
form  manganese  manganites,  when  left  in  contact  under  water  for 
some  days,  and  the  reaction  is  accelerated  by  heat. 
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The  hydrated  oxides  combine  more  readily  witb.  manganons  oxide, 
the  rate  of  action  varying  directly  with  their  amount  of  water  of 
hydration. 

Both  hydrated  and  anhydrous  manganese  dioxides  evolve  oxygen 
at400^ 

When  hydrated  manganese  dioxide,  prepared  as  above  described,  is 
left  for  some  time  in  contact  with  very  dilute  solutions  of  metallic 
salts,  corresponding  manganites  are  formed,  the  cobalt  and  copper 
manganites  corresponding  with  lanpadite  and  asbolite  respectively. 

Potassium  permanganate  is  rapidly  reduced  to  manganate  by  boiling 
a  solution  of  the  salt  containing  20  per  cent,  of  potassium  hydroxide 
with  an  equivalent  quantity  of  potapsium  manganite,  produced  by  the 
action  of  carbonic  anhydride  on  an  alkaline  solution  of  potassium 
permanganate.  T.   G.  N. 

Violet  Chromium  Fluoride.  By  G.  Fabris  {Gazzetta,  20, 
582 — 584^). — When  violet  chromium  sulphate  is  heated  with  an  excess 
of  normal  ammonium  fluoride,  the  "reen,  crystalline  precipitate 
formed  has  the  composition  CrF3,3NH4F.  When  the  reaction  is 
allowed  to  proceed  in  the  cold,  the  hydrated  fluoride,  CrFs  -f  9H2O, 
is  obtained.  This  compound  is  best  prepared  by  adding  the  ammo- 
nium fluoride  gradually  to  a  cold  solution  of  the  chromium  sulphate. 
It  IS  insoluble  in  alcohol  and  in  ammonium  fluoride,  and  only  very 
sparingly  soluble  in  water  ;  it  dissolves  in  hydrochloric  acid  and  in 
potash,  forming  violet  and  green  solutions  respectively?.  When  heated 
in  the  air  it  loses  its  water,  turns  green,  and  is  ultimately  converted 
into  chromium  sesquioxide.  S.  B.  A.  A. 

Artificial  Production  of  a  Chromium  Blue.  By  J.  Garnter 
{Compt.  rend.,  Ill,  791). — Potassium  chromate,  48'62  parts,  calcium 
fluoride,  65  parts,  and  silica,  157  parts,  are  fused  in  a  brasqued  crucible. 
A  blue  glass  is  obtained,  surrounded  by  a  pellicle  of  metallic 
chromium.  C.  H.  B. 

Action  of  Ammonia  on  Solutions  of  Normal  Ammonium 
Titanofluoride.  By  A.  Piccini  (Chem.  Centr.,  1890,  ii,  544;  Bend. 
Acad.  Lincei,  6,  i,  568 — 571). — If  an  excess  of  ammonia  is  added  to  a 
solution  of  ammonium  titanofluoride,  TiF4.2NH4F,  the  whole  of  the 
titanic  acid  is  precipitated.  If,  however,  ammonia  is  added  drop  by 
drop  to  the  warm  solution  of  the  fluoride,  the  white  precipitate  which 
first  forms  redissolves  later,  until  at  a  certain  point  the  liquid  has 
merely  an  opalescent  appearance :  if  now  allowed  to  remain,  a  white, 
crystalline  precipitate  set'les  out.  It  is  completely  soluble  in  a 
solution  of  ammonium  titanofluoride,  but  is  decomposed  by  water, 
titanic  acid  being  precipitated.  The  author  ascribes  to  it  the  formula 
8(TiF4,2NH4F),2TiO„3NH,F.  J.  W.  L. 

Atomic  Weight  of  Bismuth.  By  R.  Schneider  (/.  pr.  Chem. 
[2],  42,  558 — 565)  — In  this  paper,  the  author  criticises  Classen's 
memoir  on  this  subject  (Abstr.,  1890,  706).  He  complains  that  the 
consideration    of   Marignac's  work  is   dismissed  too   summarily    by 
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Classen,  and  that  the  criticisms  thereon  are  not  valid.  The  accusa- 
tion against  the  bismuth  which  the  author  and  Marignac  used,  of 
containing  lead,  is  trivial ;  for  even  if  it  contained  as  much  as  0'25 
per  cent,  of  lead,  which  is  practically  impossible,  the  atomic  weight 
would  only  be  raised  0'17,  an  amount  which  is  well  within  the  limits 
of  variation  in  the  determinations.  The  author  criticises  Classen's 
apparatus  and  concludes  that  his  atomic  weight,  208'9  (O  =  16),  is 
less  likely  to  be  correct  than  208-07.  A.  G.  B. 

Action  of  Hydrogen  Sulphide  on  certain  Metallamines. 
By  E.  F.  Smith  and  H.  F.  Keller  (Ber.,  23,  337:^— 3:S75).— On 
passing  pure  hydrogen  sulphide  over  palladio-ammonium  chloi'ide  at 
70 — 8U°,  the  salt  becomes  black,  and  at  higher  temperatures  am- 
monium chloride  volatilises  ;  the  residue  is  insoluble  in  any  one  acid, 
but  dissolves  sparingly  in  aqua  regia,  and  probably  has  the  formula 
PdS.  Purpureocobalt  chloride,  roseocobalt  sulphate,  and  luteocobalt 
chloride  react  in  a  similar  manner  with  hydrogen  sulphide  at  ordi- 
nary temperatures,  whilst  purpureochromium  chloride  requires  to  be 
heated  almost  to  the  dissociation  temperature  of  hydrogen  sulphide 
before  any  change  occurs..  J.  B.  T. 


Mineralogical   Chemistry. 


Celestine  containing  Free  Sulphur.  By  H.  J.  Johnston-Lavis 
{Min.  Mag.,  8,  28 — 29). — The  author  describes  souie  crystals  of 
celestine  from  Girgenti,  Sicily,  containing  as  much  as  13*69  per  cent, 
of  sulphur.  The  sp.  gr.  of  the  crystals  was  3' 739,  the  included 
sulphur  lowering  the  sp.  gr.  of  its  host.  It  would  appear  that  part  of 
the  sulphur  crystals  and  celestine  formed  simultaneously,  and  the 
latter  was  compelled  to  include  the  sulphur  grains  as  its  crystals 
grew  in  size.  B.  H.  B. 

Elaterite  from  Ross-shire.  By  W.  Morrison  (Min.  Mag.,  8, 
133 — 134). — This  mineral  tar  is  an  intensely  black,  lustrous,  sticky 
substance  found  in  fissures  in  the  conglomerate  above  the  old  red 
sandstone  at  the  Craig  Well,  near  Dingwall.  On  dry  distillation,  it 
yields  an  inflammable  oil,  gas,  and  water.  It  melts  at  140°,  leaving 
on  ignition  a  slight  ash  containing  ferric  oxide  and  lime. 

B.  H.  B. 

Analyses  of  various  Minerals.  By  I.  Macadam  (ATin.  Mag.,  8, 
135 — 137). — The  author  gives  the  results  of  analyses  of  diatomite 
from  Mull,  of  bornite  and  malachite  from  the  limestone  of  Kishorn, 
Ross-shire,  of  galena  and  zinc-blende  from  Tyndrum,  Perthshire,  of 
fichtelite  from    Handforth,  Cheshire,  and  from  Shielding,  in   Ross- 
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shire,  and  lastly  of  elaterite  from  Dingwall.     The  last,  described  in 
the  preceding  abstract,  gave  the  following  results : — 


c. 

H. 

0,  &c. 

N. 

S. 

Total. 

8119 

13-37 

4-45 

0-13 

0-86 

100-00 

B.  H.  B 

Identity  of  Bruiachite  and  Fluorspar.  Bj  M.  F.  Hkddle 
(Min.  Mag.,  8,  274—277). — The  mineral  from  Loch  Bhruithaich,  in 
Inverness-shire,  described  in  1887,  under  the  name  of  bruiachite 
(Min.  Mag.,  7,  42),  i&  found  by  the  author  to  be  fluorspar,  the 
analysis  giving  the  following  results  : — 


Ca.  F.  BaS04.  Total. 

5112  48-56  0-23  9991 


B.  H.  B. 


Pyrargyrite  and  Proustite.  By  H.  A.  Miers  (Min.  Mag.,  8, 
37 — 102). — This  is  an  exhaustive  monograph  on  the  red  silver  ores. 
The  literature  is  collated,,  and  the  crystalline  forms  previously  ob- 
served are  tabulated.  Excluding  a  number  of  doubtful  forms,  the 
author  has  determined  23  new  forms  on  pyrargyrite  crystals, 
and  four  new  forms  on  proustite  crystals.  The  results  are  given  of 
15  analyses  of  specimens  in  the  British  Museum.  The  variations  in 
the  rhombohedron  angle  among  the  whole  series  of  pyrargyrite  ana- 
lysed fall  within  the  irregular  variations  in  individual  specimens, 
and  cannot  be  ascribed  to  the  presence  of  varying  quantities  of 
arsenic.  The  same  is  true  of  proustite  containing  antimony.  (Com- 
pare Abstr.,  1888,  657.)  B.  H.  B. 

Crystals  of  Copper  Pyrites.  By  S.  L.  Penfield  (Amer.  /.  Sci., 
140,  2u7 — 211). — The  author  gives  a  crystal lographical  description 
[of  some  very  unusual  and  interesting  crystals  of  copper  pyrites  from 
|the  French  Creek  iron  mines,  Chester  Co.,  Pennsylvania,  the  locality 
[from  which  some  curiously  developed  crystals  of  iron  pyrites  have 
[been  obtained.  It  is  very  remai'kable  that  at  this  one  locality  crystals 
[of  iron  pyrites  are  found  imitating  tetragonal  and  orthorhombic 
[eymmetry,  and  crystals  of  copper  pyrites  imitating  isometric  and 
[hexagonal  rhombohedral  symmetry.  B.  H.  B. 

Metacinnabarite  from  California.  By  W.  H.  Melville  (Amer. 
Sci.,  40,  291 — 295). — An  excellent  specimen  of  metacinnabarite 
Found  in  the  quicksilver  mine  of  New  Almaden,  California,  gave  on 
inal)'sis  the  following  results  : — 


s. 

Hg. 

Fe. 

Zn. 

Mn. 

CaCOa, 

Quartz. 

Org.  matter. 

13-08 

78-01 

0-61 

0-90 

0-15 

0-71 

4-57 

0-63 

The  mineral  occurs  in  finely  developed  and  brilliant  crystals  be- 
longing to  the  rhombohedral  system.  The  sp.  gr.  is  7-118.  The 
crystals  exhibit  a  high  metallic  lustre  and  black  colour.  They  are 
brittle  with  a  hardness  of  2.  (Compare  Penfield  on  metacinna- 
barite crystals  from  California,  Abstr.,  1886,  314.)  B.  H.  B. 
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Mangano  magnesian  Magnetite.  By  A.  H.  Chester  {Min. 
Mag.,  8,  125 — 126). — A  mineral  from  New  Zealand  \vas  analysed 
with  the  following  results  : — 


FePa. 

FeO. 

MngO^. 

MgO. 

CaO. 

SiO^. 

Total. 

C6-71 

19-62 

4-63 

7-15 

trace 

2-38 

100-49 

From  these  figures,  it  is  seen  to  be  a  magnetite,  in  which  part 
of  the  ferric  oxide  is  replaced  by  manganic  oxide,  and  part  of  the 
ferrous  oxide  by  manganous  oxide  and  magnesium  oxide.  It  may, 
therefore,  be  called  a  mangano-magnesian  magnetite,  a  variety  not 
noticed  hitherto.  B.  H.  B. 

Dufrenite  from  Cornwall.  By  E.  Kinch  {Min.  Mag.,  8,  112 — 
115). — The  mean  of  a  number  of  analyses  of  botryoidal  dufrenite 
from  Wheal  Phoenix  gave  the  following  results:  — 


H20. 

SiOs. 

P2O5. 

FeO. 

Fe-Pa. 

AI2O3. 

CaO. 

MgO. 

Total. 

11-47 

0-43 

3110 

6-80 

47-03 

0-87 

1-68 

017 

99-55 

From  these  results,  there  seems  no  reason  to  doubt  that  pure  speci- 
mens of  dufrenite  contain  a  higher  ratio  of  acid  to  base  than  that 
indicated  by  the  formula  usually  ascribed  to  the  species, 

2Fe20„P.05,3H20. 

The  formula  suggested  by  the  author  is  3Fe303,FeO,2P205,6H20. 

B.  H.  B. 

Ferric  Sulphates  from  Chili.  By  F.  A.  Genth  and  S.  L. 
Penfield  {Amer.  J.  Sci.,  40,  199 — 207). — The  authors  describe  some 
excellent  specimens  of  the  ferric  sulphates  from  the  Mina  de  la 
Compania,  near  SieiTa  Gorda,  in  the  Province  of  Tocapilla. 

1.  Amarantite  (Abstr.,  1S88.  923). — The  crystallisation  is  triclinic  ; 
colour  brownish-red  ;  hardness  2-5  ;  sp.  gr.  2-286.  Analysis  (No.  1) 
gave  the  formula  FcaSoOg  +  7H2O.  [Compare  analyses  by  Freiizel, 
Abstr.,  1888,  923;  Mackintosh,  Abstr.,  1890,  454;  and  Darapsky, 
Abstr.,  1890,  456.] 

2.  Sideronatrite. — Optical  properties  indicate  orthorhombic  sym- 
metry. Hardness  15  ;  sp.  gr.  2-355.  Analysis  (No.  II)  gives  the 
formula  2Na2S04,Fe2S209  +  7H2O. 

3.  Ferronatrite  (Abstr.,  1890,  455).  —  No  distinct  crystals  were 
observed,  but  the  cleavage  and  the  optical  properties  show  that  tlie 
crystallisation  must  be  hexagonal.  Hardness  2-5 ;  sp.  gr.  2-547. 
Analysis  (No.  Ill)  gave  results  agreeing  with  the  formula 

3Na2S04,Fe2S30i3  +  6H2O. 


H20. 

SO3. 

FPaOa. 

CaO. 

NagO. 

K2O. 

I. 

28-29 

35-46 

37-46 

trace 

0-59 

0-11 

II. 

17-07 

44-22 

21-77 



16.39 



III. 

11-89 

51-30 

17-30 

0-22 

ly-y5 

0-16 

4.   TJtahite. — Minute,  brownish  white  scales  from  the  Mimbres  mine^ 
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Georgfefown,  New  Mexico,  gave,  ou  analysis,  results  corresponding  with 
the  formula  FcaSOe- 

5.  The  authors  have  also  examined  some  perfect  crystals  of 
afacamite,  brought  with  the  ferric  sulphates  from  the  Sierra  Gorda. 
The  analysis  gave  results  agreeing  with  the  formula  CuCl2,3Cu(OH)2. 

B.  H.  B. 

Contributions  to  Mineralogy.  By  F.  A.  Gfnth  (Amer.  J.  Set., 
40,  204 — 207). — Ficropharmacolife,  from  Joplin,  Missouri,  occurring  in 
incrustations  of  dolomite,  appears  to  be  a  mixture  of  several  varieties 
of  the  same  mineral.     Analysis  gave  the  following  results  : — 


H20. 

CaO. 

MgO. 

MnOa. 

A82O5. 

I. 

2311 

22-42 

6-64 

0-26 

47-60 

II. 

24-58 

19-64 

8-41 

0-9 

47-74 

III. 

20-35 

17-09 

11-54 

0-31 

50-56 

I.  Botryoidal  crusts,  made  up  of  radiating  fibres,  sp.  gr.  2-583. 
Formula  (H2CaMg)3As.08  +  6H2O.  II.  Crusts  mixed  with  globular 
aogregations.  III.  Radiating  silky  groups,  after  the  powder  had 
been  placed  over  sulphuric  acid  for  a  month. 

Fitticite,  from  the  Clarissa  mine,  Tintic  District,  Utah,  occurring  in 
cryptocrystalline  masses,  gave  results  corresponding  with  the  formula 
4(Fe2As208),Fe2(OH)6  +  2OH2O. 

The  so-called  gihhsite  from  Chester  Co.,  Pennsylvania,  is  found  by 
the  author  to  be  a  hydrous  aluminium  phosphate  of  unknown  consti- 
tution. B.  H.  B. 

Dudgeonite,  Hydroplumbite,  and  Plumbonacrite.    By  M.  F. 

Heddlk  {Mill.  Mag.,  8,  200 — 2i)'^).— Dudgeonite  is  the  name  given  by 
tiie  author,  after  its  discoverer,  to  a  mineral  found  in  the  Pibble 
mine,  Kirkcudbrightshire.  It  occurs  in  cavities  in  copper-nickel.  It 
is  a  greyish-white  solid,  having  a  hardness  of  3  to  3-5,  and  giving, 
on  analysis,  the  following  results  : — 

NiO.  CoO.  CaO.  AsgOg.  II2O.  Total. 

2501         0-76        9-32        3933        25*01         99-43 

Its  formula  is  (§NiO  f  |CaO)3As205  +  8H2O,  that  of  annabergite 
with  one-third  of  the  nickel  oxide  replaced  by  lime. 

A  mineral  partially  described  by  the  author  is  thought  to  have  come 
from  Leadhills,  and  to  have  the  formula  3PbO,H20.  The  crystals  are 
white,  and  probably  hexagonal.  The  name  proposed  is  liydro- 
'plumhite. 

A  mineral  from  Leadhills,  which  appeared  to  be  hydroplumbite,  gave, 
on  analysis,  results  corresponding  with  the  formula  PbC03,3PbO,H20. 
Not  being  a  hydrated  cerrusite,  it  may  be  called  plumbonacrite. 

B.  H.  B. 

Silicate  containing  Copper  and  Silver.  By  E.  Jacquemin 
(Bull.  Soc.  Chim.  [3],  4,  255). — A  mineral,  called  "  pierre  verte,"  ob- 
tained from  a  lode  near  Bussang,  contained  silver,  corresponding  with 
210 — 225  grams  per  tonne,  and  copper  equal  to  35 — 45  kilos,  per  tonne, 


I. 

49-9     G'2 

1-7 

II. 

49-4  29-8 

1-2 

ITL 

48-8  10-6 

1-7 

jy. 

52-8     2-8 

1-8 

V. 

50-8     3-6 

3-7 

20-4 

161 

12-6 

1-7 

12-2 

18-6 

25-2 

161 

1-2 

261 

K2O. 

Ignition, 

— 

0-9 

)-4 

1-7 

— 

1-8 

— 

0-5 

— 

5-8 
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and  appears  to  be  a  copper  hydrosilicate  accompanied  by  a  cupro- 
argentic  silicate  and  cupric  ferric  silicate  in  a  siliceous  matrix. 

T.  G.  K 

Minerals  from  the  Lizard.  By  J.  J.  H.  Teall  (Miu.  Mag.,  8, 
116 — 120). — The  author  gives  the  following  analytical  results: — 

SiOg.    AI2O3.  FegOg.  CrsOg.  FeO.  MnO.    CaO.     MgO.  NaaO. 
0-6    3-9     0-4 

3-3 
trace  4*7 

trace  68      —        1*^     26-1     0'2      — 

I.  Chrome'diopsifJe,  found  as  a  constituent  of  gabbro  at  Coverak, 
Cornwall.  The  mineral  has  a  s^p.  gr.  of  32.  II.  Labradorite,  asso- 
ciated with  the  chrome-diopside  and  olivine  in  the  gabbro  mentioned 
above.  III.  Hornhle7ide,  a  very  pale-coloured  variety,  occurring  in  a 
gabbro  schist  at  Pen  Yoose.  IV.  MalacvUte,  occurring  with  labra- 
dorite,  sphsne,  and  an  unknown  mineral  as  constituents  of  an 
extremely  hard  and  finely  crystalline  rock  at  Karakclews.  Much  of 
the  so-called  sanssurite  of  the  Lizard  is  similar  to  this  rock  in  com- 
position. V.  Anthophyllite,  occurring  in  a  zone  surrounding  the 
altered  olivine  in  some  varieties  of  the  Lizard  gabbros.  It  is  evi- 
dently a  secondary  mineral  resulting  from  the  altemtion  of  olivine. 

B.  H.  B. 

Mordenite.  By  L.  V.  Pirsson  (Amer.  J.  Sci.,  40,  232—237).— 
Under  the  name  of  moixlenite,  How  published  (Trans.,  1864,  100)  a 
description  of  a  new  zeolite  occurring  at  Morden  Point,  Nova  Scotia. 
To  this  species  he  assigned  the  formula  RO,R.j03(SiO,.)9,6H20.  The 
accuracy  of  this  formula  has  been  questioned,  but  the  author 
announces  the  re-discovery  of  this  interesting  minei'al  from  the 
Hoodoo  Mountain,  in  Western  Wyoming,  and  proves  the  accuracy  of 
How's  work.     The  analytical  results  obtained  were  as  follows  : — 

SiOj.        AI2O3.      Fe.Oa..       CaO.       MgO,       £,0.      Na.,,0.        HjO.       Total. 

66-40      11-17      0-57       1-94      0*17      3-58      2*27      13-31     99  41 

These  results  are  closely  in  accord  with  How's  formula.  Under  the 
name  of  ptilolite,  Cross  and  Eakins  (Abstr.,  1886,  990)  described  a 
new  zeolite  with  a  formula  strikingly  similar  to  that  of  mordenite. 
In  the  crystal  form  and  optical  properties,  however,  the  two  zeolites 
are  entirely  unlike.  B.  H.  B. 

Large  Porphyritic  Crystals  of  Felspar.  By  T.  H.  Holland 
(Min.  Mag.,  8.  154 — 157). — In  consequence  of  the  striking  analogies 
which  have  been  shown  to  exist  between  the  basalts  of  Iceland  and 
those  of  Mull,  the  author  has  undertaken  an  examination  of  the 
porphyritic  felspars  occurring  in  the  lavas  of  Mull.  The  crystals 
examined  are  an  inch  or  more  across,  yellowish -green  in  colour,  and 
have  a  sp.  gr.  of  2' 72.     On  analysis,  they  yielded — 
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SiO„.        AI2O3  +  FeaOg.        CaO.  NaoO.         Ignition.          Total. 

50-80         "  31-54  l-z-83         396  0-52  99-65 

These  results  are  in  close  agreement  with  those  obtained  by  other 
observers  with  the  Icelandic  felspars.  B.  H.  B. 

Conversion  of  a  Felspar  into  a  Scapolite.  By  J.  W.  Judd 
(Min.  Mag.,  8,  186—198). — At  Bamle,  in  Norway,  observations 
prove  that  a  pyroxene-felspar  rock  has  been  converted  into  a  horn- 
blende-scapolite  rock.  A  microscopic  study  of  this  rock,  described  in 
oreat  detail  by  the  author,  proves  that  the  scapolite  has  been  produced 
by  a  plagioclase  felspar,  and  that  in  most  cases  the  change  is  incom- 
plete. After  the  felspar  crystals  had  become  charged  along  their 
solution  planes  with  cavities  containing  sodium  chloride,  the  effect  of 
internal  stresses  in  the  rock-mass  was  to  bring  about  those  chemical 
reactions  by  which  the  felspar  molecules  were  broken  up,  and  their 
material  became  united  with  the  sodium  chloride  to  form  scapolite. 

B.  H.  B. 

Occurrence  of  Silver  in  Volcanic  Dust.  By  J.  W.  Mallet 
(Proc.  Roy.  Soc,  47,  277— 281).— The  author  had  already  detected 
silver  in  the  volcanic  ash  from  Cotopaxi  (Abstr.,  1877,  454).  He  has 
now  found  a  trace  of  the  same  metal  in  the  dust  obtained  during  the 
eruption  of  Tungurasfua  (Ecuador)  on  the  11th  January,  1886.  The 
mountain  had  been  quiescent  for  over  a  century.  Besides  the  chief 
constituents,  sih'ca  and  alumina,  the  ash  contains  considerable  quan- 
tities of  the  oxides  of  iron,  calcium,  and  sodium,  together  with  smaller 
quantities  of  the  carbonates  of  calcium  and  magnesium.  The  silver 
amounts  to  one  part  in  107,200,  and  is  probably  present  as  chloride; 
for,  though  easily  dissolved  by  solution  of  potassium  cyanide  or  thio- 
sulphate,  it  is  not  extracted  by  nitric  acid.  The  Cotopaxi  ash  con- 
tained one  part  of  silver  in  83,600.  J.  W. 

Two  New  Iron  Meteorites.  By  E.  E.  Howell  (Amer.  J.  Sci.,  40, 
223 — 226). — 1.  Meteorite  from  Hamilton  Co.,  Texas. — This  was  dis- 
covered in  1887.  It  weighed  179  lbs.,  the  two  greater  dimensions 
being  17J  and  13  inches.  The  Widmanstatten  figures  are  brought 
out  with  remarkable  rapidity  on  the  application  of  very  dilate  acid. 
The  amount  of  troilite  found  in  cutting  the  iron  is  not  great,  and 
seems  to  be  distributed  in  thin,  narrow  plates,  no  nodules  having 
been  met  with.  On  analysis,  the  iron  yielded  the  following 
results  : — 


Fe. 

m. 

Co. 

Cu. 

P. 

S. 

c. 

Total. 

86-54 

12-77 

0-63 

0-02 

0-16 

0-03 

oil 

lOU  26 

It 


Its  sp.  gr.  is  /•95. 

2.  Meteorite  from  Pvquios,  Chili. — This  is  said  to  have  been 
found  in  1884.  It  weighed  14  lbs.  7^  ozs.,  the  two  largest  diameters 
being  10  and  5^  inches.  The  surface  of  the  iron  is  unusually  smooth, 
only  a  few  shallow  pittings  being  visible.  The  etched  sections  show 
that  the  mass  has  been  subjected  to  fracture  and  dislocation,  result- 
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ing  in  an  anrloubted  faaltin^  of  the  Widmanstatten  figures  anrl  of 
the  troilite.  In  all  probability  these  are  the  first  faults  observed  in 
an  iron  meteorite.  They  are  clearly  not  produced  by  the  impact  of 
the  fall  upon  the  earth,  bat  are  a  part  of  the  meteorite's  earlier 
history.     On  analysis,  the  iron  yielded  the  following  results  : — 


Fe.               Ni. 

88-67        9-83 

Co. 
0-71 

Cu. 

0-04 

P. 
0-17 

s. 
0-09 

c. 

0-04 

Total. 
99-55 

Its  sp.  gr.  is  7 '93. 

B.  H.  I 

B. 

Five  New  American  Meteorites.  By  Gr.  F.  Kuxz  (Awer.  J. 
Sci.j  40,  312 — 323). — 1.  Metcoi-ites  from  Brenham  Township,  Kiova 
Co.,  Kansas. — 20  meteorites,  weighing  altogether  2000  lbs.,  were 
found  in  this  district  in  1886.  The  following  is  an  analysis  of  these 
meteorites  : — 


Fe. 

Ni. 

Co. 

Cu. 

P. 

s. 

C. 

Si. 

88-49 

10-35 

0-57 

0-03 

0-14 

0-08 

trace 

trace 

The   olivine  (T)  and  the  dark  outer  zone  of  olivine  (II)  gave  the 
following  results : — 


Si()2.         AI2O3. 

¥e,0,. 

FeO. 

NiO. 

CoO.     MnO. 

MgO. 

I.  40-70     trace 

0-18 

1079 

002 

—       0-14 

48-02 

II.  34-14      — 

— 

23-20 

trace 

0-03     0-09 

4019 

5-42 

The  sp.  gr.  of  the  iron  freed  from  olivine  was  7-93,  whilst  that  of 
the  olivine  was  3376.  The  iron  is  brilliant  white,  enclosing  the 
troilite,  and  surrounding  the  olivine  crystals.  The  outer  zone  of 
dark-brown  olivine  is  in  reality  conj posed  of  an  intimate  mixture  of 
troilite  and  olivine.  This  group  of  meteorites  is  of  special  interest, 
because  of  the  probable  connection  with  the  meteoric  iron  found  in 
1883  in  the  Turner  mounds  in  Ohio. 

2.  Meteorite  from  Winnebago  Co.,  Iowa. — This  meteorite  was 
observed  to  fall  on  May  2nd,  1890.  It  is  a  typical  chondrite,  with  a 
sp.  gr.  of  3-638,  and  is  composed  approximately  of  19-40  per  cent,  of 
nickeliferous  iron.  6-19  per  cent,  of  troilite,  36-04  per  cent,  of  silicatt  s 
soluble  in  hydrochloric  acid,  and  3837  per  cent,  of  silicates  insoluble 
in  hydrochloric  acid.  The  nickeliferous  iron  on  analysis  gave  the 
following  results  : — 

Fe.  Ni.  Co.  P.  Total. 

92-65         6-11         0-65         trace         9941 

3.  Meteoric  Stone  from  Ferguson,  Haywood  Co.,  North  Carolina. — 
This  fell  on  July  18,  1889.  Its  weight  was  about  8  ozs.,  and  it  very 
closely  resembled  the  meteoric  stone  from  Mocs,  Transylvania. 

4.  Meteoric  Iron  from  Bridgewater,  Burke  Co.,  North  Carolina. — 
This  weighs  30  lbs.,  and  measures  22^  by  15  by  10  cm.  It  belongs 
to  the  caillite  group,  and  resembles  the  Cabin  Creek  and  Glorietta 
Mountain  meteorites  in  structure.  Analysis  gave  the  following 
results  : — 
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Fe. 

Ni. 

Co. 

P. 

CI. 

Total. 

88-90 

9-94 

0-76 

085 

0-02 

i:9-y7 

lis  sp.  gr.  was  6*617. 

6.  Meteoric  Iron  from  Summit^  Blount  Co.,  Alabama. — This 
meteorite  weighs  22  lbs.,  and  measures  5  by  2  by  3  inches.  It  con- 
tains a  large  quantity  of  free  iron  chloride,  and  showed  only  a  slight 
trace  of  the  original  crust,  being  almost  completely  oxidised.  On 
etching  with  nitric  acid,  no  Widmanstatten  figures  were  developed, 
but  merely  a  fine  marking  similar  to  that  of  the  Linnville  meteorite. 
Analysis  gave  the  following  results  :  — 

Fe.  Ni.  Co.  P.  Total. 

93-39         5-62        0-58        0'3l         99-90 

The  sp.  gr.  was  found  to  be  6-949.  B.  H.  B. 

Australian  Meteorites.  By  A.  Liversidge  (Chem.  Neivs,  62, 
267). — The  Thunda  meteorite,  found  nesLi'  Windorali,  in  the  Diaman- 
tina  District,  Queensland,  weighed  137  lbs.,  had  a  sp.  gr.  7*78,  and  a 
well-marked  crystalline  structure ;  it  was  also  remarkable  for 
numerous  nodules  of  iron  sulphide,  which  in  crystallising  seem  to  have 
given  rise  to  the  numerous  fissures  that  proceed  from  them.  It  ccm- 
sists  essentially  of  nickeliferous  iron  containing  a  trace  of  cobalt  and 
a  small  quantity  of  sulphur,  phosphorus,  and  carbon. 

Various  earthy  meteorites  have  been  found  in  New  South  Wales. 
Of  the  three  Barratta  meteorites,  the  fiist,  which  has  already  been 
described,  has  a  sp.  gr.  3*429 ;  the  second  weighs  31  lbs.,  sp.  gr. 
3-706;  the  third  weighs  48  lbs.,  sp.  gr.  3*429;  the  Gilgoin  meteorite 
weighs  67^  lbs.,  sp.  gr.  3*857  ;  the  Eli  Elwah,  33j  lbs.,  with  a  sp.  gr. 
of  3*537.  These  consist  essentially  of  magnesium  silicates  (as  ensta- 
tite),  with  more  or  less  nickeliferous  iron  and  some  other  substances 
in  small  quantities  ;  they  resemble  one  another  in  character,  showing 
some  variation  in  being  more  or  less  cracked  or  granular. 

D.  A.  L. 

Mineral  Water    of   Penon    de  los  Banos,   Mexico.    By   L. 

L'HoTK  (/.  Pharm.  [5],  22,  427— 430).— Tlie  spring  occurs  on  the 
side  of  a  hill  of  gravel  about  4  kilom.  north-east  of  Mexico.  The 
water  is  perfectly  limpid  and  inodorous.  Its  taste  is  first  slightly 
acid,  then  alkaline  ;  its  temperature  44*5^.  L.  Hio  de  la  Loza  found 
the  atmosphere  at  the  spring  to  contain  : — Air  (?),  62  ;  carbonic 
anhydride,  63*3;  nitrogen,  28*8;  water,  1*7  per  cent,  by  volume. 
Sp.  gr.  of  the  water  at  15°  when  received  by  the  author,  1*00174. 
Total  solid  residue,  2*216  grams  per  litre.  Arsenic,  iodine,  and 
bromine  could  not  be  detected.     The  solid  residue  contained  : — 


280 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Sodium  carbonate 0*1884  grams  per  litre. 

Pt)tassium  carbonate 0  2945 

Calcium  carbonate 0'4039 

Magnesium  carbonate 0"4286 

Sodium  sulphate 0-0074 

phosphate 0-00L3 

„        borate    traces 

chloride 07366 

Lithium  chloride 0*0060 

Silica 0-1522 

Alumina 0-0012 

Iron  oxide 00009 

Organic  matter traces 


2-2160 


The  water  is  closely  analogous  to  those  of  Royat  and  M  mt-Dore 
(Auvergne).  J.  T. 

Hot  Spring  Waters.  By  A.  Liverstdoe  (Chem.  Npws,  62, 
264 — 266). — Four  samples  of  water  from  hot  springs  on  Ferguson 
Island  Avere  examined.  The  surface  rocks  of  this  island  are  princi- 
pally slatey,  but  the  immediate  neighbourhood  of  the  hot  springs  has 
all  the  usual  characters  of  such  localities — incrustations,  sulphur 
hillocks  emitting  sulphurous  fumes  and  steam,  seething  mud  pools,  &c. 
Bach  of  the  four  samples  of  water  had  a  sediment  consisting  mostly  of 
sulphur  ;  in  one  sample  (1)  it  was  blue,  and  contained  a  few  diatom 
frustules  and  small  crystals  of  selenite,  in  another  (4)  it  was  brown, 
whilst  in  the  others  (2  and  3)  it  was  yellow.  Sample  1  reacted  acid, 
had  a  strong  odour  of  sulphurous  anhydride,  deposited  sulphur  on 
exposure  to  the  air,  and,  on  evaporation,  left  a  pale-brownish,  hygro- 
scopic residue,  which,  on  ignition,  intumesced  and  gave  ofp  sulphuric 
fumes,  leaving  a  mass,  yellow  when  hot  and  brown  when  cold,  con- 
sisting of  soluble  and  insoluble  silica,  iron  (originally  ferrous),  mag- 
nesia, lime,  and  sodium  chloride  in  abundance.  The  other  samples 
were  very  similar  :  sample  2  contained  a  good  deal  of  free  sulphuric 
acid  and  lithium,  whilst  samples  3  and  4  contained  both  sulphurous 
acid  and  hydrogen  sulphide,  and  also  lithium.  These  samples  gave, 
in  parts  per  1000,  the  numbers  under  1,  2,  3,  4  in  the  following 
table : — 


1. 

2. 

3. 

4. 

5. 

Total  solids 

. .      14-10 

4-90 

3-10 

7-58 

0-76 

Loss  on  ignition  . . . 

. .        9-63 

1-27 

0-63 

211 

0-34 

Chlorine 



1-24 

0-73 

1-39 



Sample  5  is  a  water  from  a  hot  spring  on  Savo  Island ;  it  had  a 
black  deposit  consisting  of  particles  of  iron  sulphide,  of  quartz,  and 
other  transparent  minerals  with  a  few  diatom  frustules.  The  watei- 
was  clear,  slightly  acid,  highly  charged  with  hydrogen  sulphide,  and 
on  exposure  deposited  sulphur.  The  residue  from  its  evaporation 
was  whitish,  sulphurous,  and  silky-looking,  and  on  ignition  gave  off 
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L,„ ..„..,^.  „,..„..., 

\^m  slowly.  Hydrocliloric  and  sulpharlc  acids,  hydrogen  sulphide, 
I^B  silica,  iron,  aluminiam,  calcium,  magnesium,  and  sodium  were 
^^B  detected. 

^m  A  .sample  of  water  from  a  fresh  water  lake  on  the  raised  atoll 
^B  known  as  Santa  Anna  was  of  the  density  of  fresh  water,  tasted  flat 
^B  »ind  fresh,  rapidly  decolorised  permanganate,  and  contained,  besides 
^^  plenty  of  chlorides,  some  lime  and  ammonia.  The  lake  is  cut  off 
from  the  sea  by  a  swampy  tract  one-third  of  a  mile  across. 

Some  samples  from  the  trachytic  island  of  Simbo  were  examined. 
This  island  at  the  southern  portions  has  indications  of  dying  volcanic 
activity.  At  an  elevation  of  300  feet,  there  are  fumeroles  emitting 
steam,  temperature  208 — -210°  F.,  hydrogen  sulphide,  and  sulphurous 
acid,  and  depositing  sulphur,  alum,  sodium  chloride,  milky  opal, 
iron  stains,  &c.  ;  the  water  from  them  shows  sulphurous  acid  and 
hydrogen  sulphide,  but  no  hydrochloric  or  carbonic  acid.  A 
fumerole  at  an  elevation  of  1100  feet  above  the  sea  discharged  prin- 
cipally aqueous  vapour  at  a  temperature  of  175 — 180°  F.,  very  slightly 
acid,  but  containing  neither  hydrogen  sulphide  nor  hydrochloric  acid, 
nor  sulphurous  or  carbonic  anhydride,  and  forming  no  deposit  round 
the  oritice.  D.  A.  L. 


Organic    Chemistry. 


H 


Active  Amyl  Derivatives.  By  P.  A.  Guye  (Compt.  rend..  Ill, 
745 — 747). — If  the  views  previously  explained  (Abstr.,  1890,  722) 
are  correct,  any  substitution  in  the  group  CH,jCl  in  active  amyl 
chloride  that  keeps  the  mass  of  this  group  higher  than  that  of  the 
unaltered  H,  Me,  and  Et  groups  will  yield  derivatives  with  a  rota- 
tory power  of  the  same  sign  as  that  of  the  amyl  chloride.  Examina- 
tion of  forty  amyl  derivatives,  which  may  be  regarded  as  derived 
>om  the  active  chloride  in  the  way  indicated,  proved  that  this  deduc- 
ion  is  correct.  C.  H.  B. 

Hydrolysis  of  Halogen  Carbon  Compounds.  By  C.  Chabrif, 
{Compt.  rend.,  Ill,  747 — 748). — Ethylene  fluoride  is  obtained  as  a 
colourless  gas  by  heating  ethylene  bromide  at  200°  with  silver 
tiuoridc.  It  is  absorbed  by  lime  water,  with  formation  of  glycol  and 
calcium  fluoride.  The  author  is  endeavouring  to  obtain  erythrol  in 
a  similar  manner.  He  has  also  investigated  the  action  of  halogen 
derivatives  on  boric  anhydride  at  a  high  temperature.  Ethylene 
bromide  and  glycerol  tribromhydrin  yield  a  considerable  quantity  of 
boron  bromide  at  250°.  Carbon  tetrachloride  yields  boron  chloride 
in  large  quantity  ;  tetrachlorethylene  reacts  with  less  energy  and  hexa- 
chlorobenzene  yields  no  boron  chloride.  Carbon  tetrachloride,  silver 
fluoride,  and    amorphous    boron    yield    gases    containing    fluorine,' 
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chlorine,  carbon,  and  boron,  with  some  deposition  of  carbon  and  boron, 
and  a  small  quantity  of  silver.  C.  H.  B. 

/3-Dipropylene.  By  F.  Couturier  (Bull.  Soc  Chim.  [3],  4, 
30 — 3i)._If  pinaeone,  after  treatment  with  salphuric  acid,  is  sub- 
mitted to  distillation,  it  yields,  in  addition  to  pinacoline,  a  liquid  boil- 
in?  at  60 — 70°,  which  on  fractionation  affords  an  impure  substance 
boiling  at  65°  ;  this,  when  heated  with  calcium  chloride  in  sealed  tubes, 
and  subsequently  fractionated  over  sodium  yields  ^-dipropylene,  CgHio, 
which  boils  at  ^6\)'b°.  It  neither  forms  a  compound  with  cuprous 
chloride  nor  with  silver  nitrate  in  ammoniacal  solution,  but  yields  a 
tetrabromide,  CeHmBri,  which  is  soluble  in  ah'ohol  and  in  ether ;  it 
must,  therefore,  differ  in  constitution  from  the  isomeric  hydrocarbon, 
boilinj?  at  39°,  prepared  by  Favorsky  ( Abstr.,  1888,  798)  by  the  action  of 
alcoholic  potash  on  pinacoline  dichloride,  and  probably  has  the  con- 
stitution CHolCMe-CMeiCHz.  By  the  action  of  acetic  anhydride  on 
pinaeone  at  80 — 90*^  for  several  days,  a  crystalline  diacetyl  derivative 
of  pinaeone  and  a  small  quantity  of  /3-dipropylene  are  obtained  ;  the 
yield  of  the  diacetyl  derivative  is  further  enhanced  if  the  action  is 
maintained  in  the  cold  during  several  weeks,  when  it  may  be 
extracted  by  dissolvino*  the  excess  of  pinaeone  in  water,  and  re- 
crystallising  the  residual  crystals  from  ether.  T.  G.  N. 

Constitution  of  Pnlminic  Acid.  By  R.  ScHoiiL  (Ber.,  23, 
3505—3619). — Although  the  author's  researches  on  this  subject  are 
not  yet  complete,  he  has  thought  it  necessary,  in  view  of  tlu- 
recent  paper  of  Holleman  (this  vol.,  p.  64),  to  publish  the  results 
obtained  up  to  the  present  time.  From  results  obtained  in  his  re- 
searches on  the  alkylated  glyoxime  peroxides,  it  appeared  not  impossible 

HC.'NO 
that  fulminic    acid    might   be    glyoxime   peroxide   itself,    -it A- v. A' 

Against  this  supposition,  however,  is  the  fact  that  phenylglyoxime 
peroxide  does  not  yield  salts  (see  this  vol..  p.  316),  and  that  ethereal 
salts  cannot  be  prepared  from  mercuric  fulminate.  The  author  also 
finds  that  it  cannot  be  converted  into  acid  derivatives  of  phcnylgly- 
oxime  peroxide,  but  that  by  the  action  of  acetic  cliloride  the  chief 
product  obtained  is  acetylisocyanic  acid,  CON  Ac.  To  carry  out  the 
last-named  reaction,  mercuric  fulminate  is  mixed  with  light  petroleum, 
and  an  excess  of  acetic  chloride  added.  Hydrocyanic  acid  and  a  small 
quantity  of  isocyanic  acid  are  evolved,  and  acetylisocyanic  acid  passes 
into  solution.  The  latter  has  not  yet  been  isolated,  but  that  it  has 
really  the  constitution  assigned  to  it  is  shown  by  the  facts  that  it 
unites  with  alcohol  forming  ethyl  acetylcarbamate,  NHAcCOOEt, 
with  ammonia  to  form  monacetylcarbamide,  HzN'CO'NHAc,  and  with 
acetamide  to  form  symmetrical  diacetylcarbamide,  CO(NHAc).. 
Further,  it  is  resolved  by  water  into  carbonic  anhydride  and  acet- 
amide. The  residue  which  remains  after  separating  the  light  petr- 
oleum solution  consists  chiefly  of  mercuric  chloride,  but  contains  also 
small  quantities  of  acetylcarbaraide,  and  symmetrical  diacetylcarb- 
amide. The  formation  of  the  latter  can  be  readily  explained,  as  part 
of  the  acetylisocyanic  acid  i.s  decomposed  by  traces  of  moisture  with 
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formal  ion  of  acetamide,  which  then  combines  with  unaltered  acetyliso- 
cyanic  acid,  forming  symmetrical  diacetylcarbamide.  The  properties 
of  this  substance  agree  fnlly  with  the  description  of  Schmidt  (Absti-., 
1872,  718),  who  does  not,  however,  give  its  melting  point,  which  the 
author  finds  to  be  152— 153^ 

Attempts   were    made  to   isolate    acetylisocyanic    acid,  by   using 
nitrobenzene  as  diluent  in  the  above  reaction,  and  carefully  fractiona- 
ting the  product  under  diminished  pressure.     A  liquid  was  obtained 
boiling  at  78 — 80°,  which  is  not,  however,  pure  acetylisocyanic  acid, 
Jbut   appears  to  contain  about  14  per  cent,  of  acetonitrile.     Some- 
what similar  results  were  obtained  by  Schiitzenberger  {Gompt.  rend.^ 
>4,  154)  in  attempting  to  prepare  this  compound  from  acetic  chloride 
md  silver  isocyanate. 

The  yield  of  acetylisocyanic  acid  actually  obtained  amounted  to 
lore  than  50  per  cent,  of  the  theoretical,  and  it  would  therefore 
appear  that  this  is  the  only  primary  reaction,  and  that  the  other 
)roducts  are  all  formed  by  secondary  reactions.  The  formula  which 
lost  readily  explains  this  is  Steiner's  (Abstr.,  1883,  1074), 
lamely,  HO*N!C!C!N*OH,  but  it  is  difficult  to  understand  how  a 
5ompound  of  this  constitution,  containing  two  carbon  atoms  united 
)y  double  linkage,  should  be  formed  by  the  oxidation  of  alcohol. 

H.  G.  C. 

Action  of  certain  Inorganic  Salts  on  the  Specific  Rotatory 
*ower  of  Cane-sugar.     By  K.  Farnsteiner  {Ber.,  23,  .S570 — 3-578). 

-In  this  paper,  an  account  is  given  of  the  action  of  the  chlorides  of  the 

letals  of  the  alkalis  and  of  the  alkaline  earths  on  the  specific  rotatory 
)Ower  of  cane-sugar.  The  author  finds  that  with  a  constant  relation  of 
mgar  to  water,  the  chlorides  of  strontium,  barium,  and  magnesium 
jause  a  decrease  in  the  rotation,  which  continues  to  diminish  as  the 
[uantity  of  salt  added  is  increased.     The  first  action  of  chloride  of 

ilcium  is  to  cause  a  decrease  in  the  rotation,  which,  however,  on  the 
'addition  of  a  certain  quantity  of  the  salt,  reaches  a  maximum,  further 
addition  causing  an  increase  in  the  rotation,  which  eventually  exceeds 
that  of  the  pure  sugar  solution. 

If  the  relation  of  sugar  to  the  salt  be  kept  constant,  and  the  quantity 
of  water  varied,  it  is  found  that  the  addition  of  water  causes  in  all  cases 
an  increase  in  the  specific  rotatory  power,  that  is,  the  action  of  the 
salts  is  lessened.  The  specitic  rotatory  power  is  almost  unaffected  by 
varying  the  quantity  of  sugar  with  a  constant  relation  between  salt 
and  water.  The  chlorides  of  lithium,  sodium,  and  potassium  behave 
in  a  similar  manner. 

An  examination  of  the  action  of  the  same  quantities  of  different 
salts  shows  that  in  the  case  of  strontium,  calcium,  and  magnesium 
the  depression  varies  inversely  with  the  molecular  weight,  and  that  the 
product  of  the  two  quantities  is  approximately  a  constant.  Barinm 
chloride  does  not  act  in  the  same  manner,  but  the  chlorides  of  the 
alkalis  show  a  similar  relation.  The  relation,  however,  only  holds 
^within  each  group  of  chlorides,  and  not  for  two  salts  belonging  to 
lifferent  groups.  H.  &.  G. 
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Starch.  By  C.  Scheibler  and  H.  Mittrlmktek  (LV?-.,  23.  3473). 
— A  reply  to  the  recent  communication  of  Zulkowsky  (this  vol., 
p.  165)  on  the  same  subject. 

Giimmy  Exudation  from  the  Sugar  Beet.  By  E.  O.  v.  Lipp- 
MANN  (Ber.,  23,  3564 — 8566). — A  number  of  large,  unripe  beet-roots, 
which  had  been  allowed  to  remain  for  some  weeks  in  paper,  were 
found  at  the  end  of  that  time  to  show  a  very  remarkable  appearance. 
V/ithout  any  particular  brnisinc^  being  visible,  a  number  of  resinous 
drops  had  separated  out  in  the  furrows  which  commonly  occur  in  the 
root,  and  had  flowed  together  forming  a  hard,  brittle,  tnsteless,  and 
odourless  mrss,  which  could  be  readily  and  completely  separated  from 
the  roots.  In  appearance  it  resembled  the  ordinary  plant  gums ;  it 
was  insoluble  in  cold  water  and  alcohol,  and  on  burning  evolved  the 
characteristic  odour  of  the  carbohydrates,  leaving  only  a  trace  of  ash. 
It  slowly  dissolved  in  boiling  alkalis,  and  was  precipitated  from  the 
neutralised  solution  by  alcohol.  When  freshly  precipitated,  it  dis- 
solved in  water,  forming  a  neutral,  dextrorotatory  solution.  On  boil- 
ing with  dilute  sulphuric  acid,  furfuraldehyde  distilled  over,  and 
arabinose  and  galactose  were  found  in  the  residue  ;  when  oxidised 
vv^ith  nitric  acid,  it  yielded  mucic  acid.  From  these  results,  it  would 
appear  possible  that  the  compound  is  an  anhydride  of  arabinose  and 
galactose,  CsH.oOs  +  CeHi.Oe  -  HoO  =  C„H2„0„.  The  analysis  of  the 
crude  compound  agrees  fairly  closely  with  this  formula,  as  also  does 
the  quantity  of  furfuramide  and  of  mucic  acid  obtained  in  the  fore- 
going reaction.  The  lack  of  material  has,  however,  put  an  end  to 
further  investigation,  as  no  other  case  of  the  formation  of  the  gum- 
like compound  has  been  observed,  even  when  the  roots  have  been 
specially  bruised.  H.  G.  C. 

Diisobutylamine  Ethyl  Oxalate.  By  H.  Malbot  (Bull.  Soc. 
Chim.  [3],  4,  i^5S). — When  an  alcoholic  solution  of  oxalic  acid  is 
added  to  diisobutylamine,  a  white  precipitate  is  formed,  which  consists 
of  diisobutylamine  hydrogen  oxalate  and  of  diisobutylamine  ethyl 
oxalate,  resulting  from  the  action  of  the  former  substance  on  the 
alcohol ;  the  mixture  is  crystallised  from  boiling  alcohol,  when  the 
diisobutylamine  hydrogen  oxalate  first  separates  as  brilliant  scales, 
and  the  mother  liquor  on  evaporation  yields  acicular  crystals  of 
the  ethyl  salt,  COOE.VCOO-NH2(C4H9)2 ;  these  are  dried  over 
sulphuric  acid,  and  are  recrystallised  from  boiling  ether.  When  the 
substance  is  heated  with  water  in  a  reflux  apparatus  for  several  days, 
diisobutylamine  hydrogen  oxalate  is  produced.  The  author  is  con- 
tinuing the  study  of  the  compound.  T.  G.  N. 

Action  of  Propaldehyde  on  Alcohols.  By  S.  B.  Newbury  and 
M.  W.  Barnum  (Amer.  Chem.  J.,  12,  51y — 520 ;  compare  Geuther, 
Annalen,  126,63). — Propylidene  diethyl  ether,  CH2Me'CH(OEt)2,  is 
obtained  by  heating  for  12  hours  in  a  closed  flask  at  100°  a  mixture 
of  propaldehyde  (1  vol.),  ethyl  alcohol  (2  vols.),  and  glacial  acetic 
acid  {h  vol.).  The  product  is  shaken  with  a  strong  solution  of 
calcium  chloride  to  remove  unchanged  alcohol,  dried,  and  submitted 


.    t( 
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to  fi-actional   distillation.     The  pure   ether  boils  at  122'8°  mider  a 
ressure  of  744  mm.,  and  has  a  specific  gravity  of  0*8825  at  0°. 

Frop'i/lideiie    dimefhi/l   ether,    obtained    in   a   similai-  way,  boils    at 
6—88°,  aud  has  a  specific  gravity  of  0-8657  at  0°.  G.  T.  M. 


i 


Action  of  Alcohol  on  Acraldehyde.     By   S.  B.  Fewburt  and 

p].  M.  Chamot  {Amer.  Chem.  J.,  12,  521— 523).— The  yield  of  isotri- 

cthylin,   prepared   according  to    the   instructions   given   by   Alsberi^ 

(Jahrsber.,   1864,   495),  is  very   unsatisfactory    and    uncei-taiu.      The 

)nipound   is   best   prepnred    by  heating  a  mixture  of    acraldehyde 

I  vol.)  and   absolute   alcohol  (3   vols.)  at  a  temperature  of  50°  for 

Lve  days.     On  sliaking  the  product  with  a  strong  solution  of  calcium 

chloride,  nearly  the  whole  of  it  separates  as  an  oily  layer,  which  is 

dried  and  distilled  in  a  vacuum.     The  purified  product  is  a  colourless 

^^iqnid  having   a  fruity   odour,    boiling  at  85°   under  a  pressure    of 

I^Kl,!     mm.,    and    with    deccmposition    at     180 — 185''    under    ordinary 

^^fc)ressure,  and  having  a  specific  gi'avity  of  0*8959  at  0°.     That  it  is 

^^BBOcriethylia  or  trie  ihoxy  pro  pane  is  shown  by  its  behaviour  towards 

^^■jromine  and  by  analysis,  but  its  properties  are  different  from  those 

I^Ba-scribed  to  that  compound   by  Alsberg.     The  position  of  the  third 

ethoxy-group  is  not  established,  although  the  facts,  that  it  readily 

decomposes  on  boiling,  and  that  the  difference  between  the  boiling 

])oint  of  this  substance  and  that  of  propylidene  diethyl  ether  (compare 

^—preceding  abstract)  is  nearly  the  same   as  that   between  the  boiling 

^■points  of  acetal  and  ethoxyacetal,  point  to  the  third  group  as  occupy- 

^Bng  the  a-position,  and  to  the  constitution  of  the  compound  being 

■[)Et-CHMe-CH(0Et)2.  G.  T.  M. 

H[  Action  of  Crotonaldehyde  on  Alcohol.  By  S.  B.  Newbury  and 
^vV.  S.  Calkix  {Amer.  Chem.  J.,  12,  523 — 525). — When  mixtures  of 
crotonaldehyde  and  alcohol  are  heated  for  a  considerable  time  at 
temperatures  up  to  100°,  the  substances  remain  unchanged ; 
combination,  however,  readily  takes  place  when  60  gi^ms  of  the 
former  and  120  grams  of  the  latter  are  heated,  in  a  closed  bottle  for 
six  days  at  50°,  with  30  grams  of  dry  zinc  chloride.  The  product, 
trietlioxyhutane,  probably  having  the  constitution 

CH2Me-CH(0Et)-CH(0Et),, 

is  a  colourless  liquid  of  pleasant,  fruity  odour,  boiling  at  88 — 90", 
under  a  reduced  pressure  of  150  mm.,  and  with  slight  decomposition 
at  190°  under  ordinary  pressures.  The  specific  gravity  of  the  liquid 
at  0°  is  0-H825.  G.  T.  M. 

The  Indian  Grass  Oils.  By  F.  D.  Dodge  {Amer.  Chem.  /.,  12, 
553 — 564;  compare  Abstr.,  1890,  231). — Cltronellic  aldehyde  has  a 
density  of  0*8560  at  20°,  and  a  rotatory  power  expressed  by 
[a]i)  =  -f4°  50'.  Its  molecular  refraction,  Ra  =  47'6i',  does  not 
correspond  with  that  calculated  for  an  aldehyde  having  a  hexatomic 
nucleus  like  the  menthol  series,  but  agrees  with  that  calculated  for 
the  open  chain  formula  C4H9'CH!CH-C3H6'COH,  or  a  similar  one  ; 
hence,   citronellic    aldehyde    must   be   regarded   as    a   homologue    of 
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acraldeliyde.  On  distilling  the  bromine  additive  product  obtained 
from  100  grams  of  the  aldehyde,  18  grams  of  eyraene  were  obtained. 
This  compound,  however,  w^as  not  formed  when  the  aldehyde  wjis 
treated  with  iodine  and  the  product  distilled,  but  a  hydrocarbon  boil- 
iijg  near  160°  was  obtained. 

Citrorwllal-pJiosphoric  acid  is  prepared  as  follows : — Phosphoric 
anhydride  (5  grams)  is  covered  w^ith  dry  benzene  (20  c.c.)ar.d  treated 
with  water  (0'55  gram)  dissolved  in  ether  (30  c.c.)-  A  cake  of  meta- 
phosphoric  acid  forms,  and  the  greater  part  of  the  liquid  is  then 
poured  ofP.  To  the  residue,  citronellic  anhydride  (10  grams)  or 
citronella  oil  (20  grams)  is  added,  and  the  containing  vessel  kept  at  a 
temperature  of  70°  for  several  hours.  A  concentrated  solution  of 
sodium  carbonate  is  added  until  the  solution  becomes  alkaline,  the 
excess  of  oil  separated,  and  the  aqueous  solution  extracted  with  ether. 
Should  the  aqueous  liquid  remain  coloured,  a  few  drops  of  hydro- 
chloric acid  are  added  and  the  treatment  with  ether  continued  ; 
this  part  of  the  process  is  repeated  until  the  solution  becomes  colour- 
less. Excess  of  concentrated  hydrochloric  acid  is  now  added,  the 
solution  cooled  and  filtered,  and  the  precipitated  acid  crystallised 
from  warm  dilute  alcohol.  It  is  sparingly  soluble  in  water,  from 
which  it  crystallises  in  prisms  or  long,  flat  needles,  but  dissolves 
readily  in  alcohol,  from  which,  on  slow  evaporation  of  the  solvent,  it 
crystallises  in  square  plates  melting  at  203''.  It  is  a  monobasic  acid  ; 
the  potassium  salt  crystallises  in  long  needles  and  is  very  soluble  in 
water;  the  sodium  salt  crystallises  informs  resembling  those  of  tlie 
fres  acid  ;  the  aniline  salt  and  the  quinoline  salt  both  crystallise  in 
white  needles,  the  former  melting  at  165°.  The  acid  is  dextro- 
rotatory, and  most  probably  has  the  constitution 

C9Hn-CH<Q>P0-0H, 

although  the  author  has  not  succeeded  in  forming  similarly  consti- 
tuted compounds  from  other  aldehydes. 

Lemon  Grass  Oil. — This  substance  is  of  uncertain  botanical  origin. 
It  resembles  citronella  oil,  insomuch  as  its  chief  constituent  is  an 
aldehyde,  which  may  be  isolated  by  treating  the  oil  with  sodium 
hydrogen  sulphite.  When  1000  grams  of  the  dry  sulphite  are  dis- 
solved in  5  litres  of  hot  water,  1  litre  of  the  oil  added  whilst  the 
solution  is  still  w^arm,  and  the  mixture  vigorously  stirred,  a  pasty 
mass  of  the  hydrogen  sulphite  compound  separates.  On  remaining 
for  two  or  three  hours,  this  precipitate  dissolves,  leaving  a  heavy, 
aqueous  solution,  containing  the  aldehyde,  and  a  layer  of  residual  oil 
(300  c.c.)  above.  In  24  hours,  the  solution  is  perfectly  clear  and  may 
be  siphoned  off,  filtered,  and  made  strongly  alkaline  with  sodium 
hydroxide.  The  supernatant  layer  of  aldehyde  is  separated,  filtered, 
and  dried,  when  it  forms  a  yellow  oil  (yield  65 — 68  per  cent,  of  the 
grass  oil  taken)  of  pleasant,  citrene  odour,  and  is  slightly  volatile  in 
a  current  of  steam.  It  boils  with  gradual  decomposition  at  225°,  has 
sp  gr.  =  0*8968  at  I5"5°,  is  probably  inactive,  behaves  w^ith  silver 
nitrate,  phenylhydrazine,  aniline,  and  paratoluidine  like  citronelli<^ 
aldehyde;  gives  paiamethylpropylbenzene  on  distillation  with  phos- 
phoric anhydride,  and  cymene  on    distilling  with   steam   the  red  oil 
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obtained  by  the  action  of  concentrated  hydrocbloric  acid;  on  treat- 
ment with  zinc-dust  and  acetic  acid,  it  gives  a  product,  which  is  prob- 

[ably  the  corresponding  alcohol.  Analysis  of  the  aldehyde  shows  that 
it  is  isomeric  with  camphor,  CioHjeO.  The  above-mentioned  aqueous 
liquid,  containing  the  aldehyde,  appears  to  be  not  merely  a  solution  of 
the  hydrogen  sulphite  compound  in  excess  of  sulphite,  for  a  crystalline 

; substance,  having  approximately  the  formula 

C,oHi60,2NaHS03,4Na2S03,50H20, 

lean  be  separated  from  it,  and  further  additions  of  the  aldehyde  to  the 
solution  do  not  cause  the  whole  to  precipitate  as  the  sodium  hydrogen 
t sulphite  compound.  That  portion  of  the  lemon  grass  oil  which  does 
inot  combine  with  sodium  hydrogen  sulphite  appears  to  contain  a 
terpene  as  well  as  cymene. 

Indian  Geranium  Oil. — Samples  of  this  oil  differed  greatly  in  be- 
[haviour  when  distilled  (compare  Semmler,  Abstr.,  1890,  951). 

G.  T.  M. 
Action  of  Dilute  Nitric  Acid  on  Acetone.  By  S.  B.  Newbury 
iand  W.  R.  Orndorff  (Amer.  Ghein.  J.,  12,  517 — 519;  compare  Debus, 
\Annalen,  100,  1,  and  Lubavin,  /.  Buss.  Chem.  ISoc,  1881,  329 
and  495). — Acetone  (1  kilo.)  was  added  to  nitric  acid  of  sp.  gr.  1'42 
(1  kilo.),  the  mixture  placed  in  tall  glass  cylinders,  and  a  few  drops 
of  fuming  nitric  acid  introduced  at  the  bottom  of  each  by  means  of  a 
I  long  pipette.  In  a  few  hours,  bubbles  of  carbonic  anhydride  com- 
[nienced  to  torm,  and  the  evolution  of  gas  continued  steadily  for 
[several  weeks.  At  the  end  of  two  months,  the  liquid,  which  had  a 
[marked  odour  of  hydrocyanic  and  acetic  acids,  was  poured  into  a  large 
I  dish  and  allowed  to  evaporate  spontaneously.  After  several  months, 
crystals  of  ammonium  tetroxalate  and  free  oxalic  acid  were  found  in 
[the  syrupy  residue,  which,  on  further  concentration  and  cooling  with 
lice,  yielded  a  large  quantity  of  crystals,  the  chief  product  of  the 
[reaction.  These  crystals  agreed  in  every  respect  with  hydroxyiso- 
Ibutyric  acid,  OH'CMeo'COOH,  and  the  original  syrup  furnished  zinc 
hydroxyisobutyrate  when  boiled  with  zinc  oxide.  The  mother  liquor 
contained  the  zinc  salt  of  another  acid,  but  in  quantity  too  small  to 
a<lmit  of  its  identification.  Neither  pyruvic  acid  nor  any  other  pro- 
ducts of  simple  oxidation,  without  a  breaking  up  of  the  acetone  mole- 
cule, were  furmed  in  perceptible  amounts.  The  production  of  hydro- 
cyanic acid  by  the  oxidation  of  organic  substances  has  been  explained 
by  Hantzsch  (Annalen,  222,  65),  and  the  formation  of  hydroxyiso- 
butyric  acid  from  acetone,  hydrocyanic  and  hydrochloric  acids,  by 
8taedeler  {ibid.,  Ill,  320).  G.  T.  M. 

Action  of   Hydroxylamine    on    Isonitrosoketones.      By    R. 

ScHOLL  (Ber.,  23,  3578 — 3581). — When  concentrated  boiling  aqueous 
solutions  of  hydroxylamine  hydrochloride  and  isonitrosoacetone  are 
mixed,  the  heat  developed  in  the  reaction  causes  the  boiling  to  con- 
tinue for  some  time.  On  neutralising  with  aqueous  soda,  a  yellowish 
powder  crystallises  out,  from  which  ether  extracts  methylglyoxime. 
,The  residue  is  practically  insoluble  in  the  common  solvents,  but  dis- 
solves in  small  quantity  in  boiling  alcohol  or  water,  separating  from 
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the  latter  in  white,  matted  needles.  It  becomes  brown  at  180 — 200°, 
and  explodes  at  288 — 247°;  it  dissolves  readily  in  mineral  acids  and 
solutions  of  sodiam  hydroxide  and  carbonate,  and  is  reprecipitated  on 
neutralisation.  Its  composition,  as  found  from  analysis  and  the  deter- 
mination of  the  molecular  weight  by  Haoult's  method,  is  C6H9N3O3. 
Its  hydrochIo7'ide,  CeHgNsOsjHCl,  is  formed  by  passing"  hydrogen 
chloride  into  the  dry  substance  suspended  in  ether,  and  forms  a  hard, 
crystalline  cake,  which  dissolves  fairly  readily  in  absolute  alcohol, 
melts  at  112 — 113°,  and  explodes  at  a  higher  temperature. 

Isonitrosoacetophenone  reacts  with  hydroxylamine  in  a  similar 
manner,  forming  pheny]gl3'Oxime  and  a  substance  insoluble  in  ether 
and  in  all  common  organic  solvents.  It  dissolves  in  soda  with  a 
yellow  colour,  and  is  reprecipitated  by  acids  in  white  flakes  having 
the  composition  C16H13N3O3.  It  also  dissolves  in  hot  hydrochloric 
acid,  but  separates  out  unaltered  on  cooling,  and  is  probably  identical 
with  the  compound  obtained  by  Miiller  and  Pechmann  by  the  a,ction 
of  hydroxylamine  on  phenylglvoxal  (Abstr.,  1890,  51). 

H.  G.  C. 

Porraation  of  Zinc  Propionate  by  the  Action  of  Carbonic 
Anhydride  on  Zinc  Ethide.  Bv  H.  Schmitt  (J.  pr.  Chem.  [2],  42, 
568 — 569). — Wanklyn  (Annalen,  107,  125)  obtained  sodium  propion- 
ate by  acting  on  zinc  sodium  ethide  with  carbonic  anhydride.  The 
author  has  succeeded  in  synthesising  zinc  propionate  by  acting  on 
zinc  ethide  with  liquid  carbonic  anhydride  in  an  autoclave  at 
150 — 160°.  At  the  same  time  there  is  a  secondary  reaction,  by  which 
some  of  the  zinc  propionate  is  decomposed  into  diethyl  ketone  and 
zinc  carbonate.  A.  G.  B. 

Preparation  of  Cerotic  Acid.  By  T,  Marie  (/.  Pharm.  [51,  22, 
348^344). — 125  grams  of  bees'-wax  is  heated  with  3  litres  of  93° 
alcohol  for  two  hours.  After  cooling,  the  alcoholic  jelly  is  poured  off 
and  the  treatment  with  alcohol  is  repeated  two  or  three  times,  and 
each  time  for  a  longer  period,  until  the  whole  of  the  cerotic  acid  is 
removed.  The  alcoholic  portions  are  united,  filtered,  and  distilled 
with  a  little  potash,  to  retain  the  volatile  acids  which  have  been  re- 
moved from  the  wax,  and  the  distillate  serves  to  dissolve  the  impure 
acid  upon  the  hlter.  This  solution  being  heated  to  boiling,  the  myricin 
contained  forms  minute  droplets,  which  are  deposited  on  cooling 
tjuietly,  and  adhere  closely  to  the  flnsk.  The  supernatant  jelly  is 
poured  on  to  a  filter  and  washed  with  a  small  quantity  of  alcohol. 
After  three  such  treatments  and  two  crystallisations  froni  alcohol,  the 
acid  is  colourless,  and  melts  at  76 — 77°  ;  it  is  then  almost  pure.  If  con- 
verted into  the  lead  salt,  according  to  Brodie's  method,  ether  extracts 
but  an  insignificant  amount  of  matter,  and  the  regenerated  acid  melts 
at  78^  J.  T. 

Formation  of  Ethereal  Salts  by  Means  of  Ethyl  Chloro- 
carbonate.  By  R.  Otto  and  W.  Otto  (Arrh.  Pharm.,  228,  500—516). 
— When  ethyl  chlorocarbonate  is  gradually  added  to  sodium  formate 
covered  with  about  twice  its  volume  of  alcohol,  carbonic  anhydride  is 
at  once  evolved ;  after  remaining  some  time  at  the  ordinary  tempera- 


ORGANIC   CHEMISTRY.  ?89 

Iture,  the  liquid  contains,  besicles  sodium  chloride  and  ethyl  carb- 
onate, ethyl  formate  and  free  formic  acid,  with  perhaps  some 
free  hydrochloric  acid.  To  separate  the  ethyl  formate,  the  solution 
is  supersaturated  with  sodiuir  carbonate,  water  added,  if  necessary, 
and  sodium  chloride  to  reduce  the  solubility  of  the  formate,  which  is 
then  siphoned  off,  placed  over  ignited  potash,  and  puri6ed  by  frac- 
tional distillation.  An  intermediate  carboxy-compound  is  supposed 
to  be  formed  during  the  reaction,  thus: — H-COONa  -f-  ClCOOEt  = 
NsiCl  -f  HCO-0-COOEt ;  this  ethylic  carboformate  is  partly  decom- 
].osed  directly,  thus :— HCO-0-COOEt  =  CO2  -f  HCOOEt  (I),  and 
.,    the  remaining  part  under  the  action  of  water  from  the  alcohol  gives 

IHCO-0-COOEt  -f-  H2O  =  C02 -f  EtHO  +  HCOOH(II).  If  alcohol 
and  water  be  excluded,  equation  ([)  still  holds  good,  but  the 
remaining  part  of  the  carbuformate  is  decomposed  as  follows:  — 
2HC0-0-C00Et  =  EtaCOg  +  COo  -j-  (HC0)20  (III),  the  latter 
immediately  decomposing  into  formic  acid  and  carbon  monoxide. 
Sodium  acetate  treated  with  alcohol  and  ethyl  chlorocarbonate 
similarly  yields  acetic  anhydride  and  also  ethyl  carbonate,  showing 
that  a  reaction  analo£;ous  to  (III)  holds  good  here,  thus : — 
2x\IeC0-0-C00Et  =  (MeC0)20  -f  EtgCOa  -f  CO2.  Calcium  pro- 
pionate, sodium  isovalerate,  and  sodium  stearate  yielded  analogous 
uthyl  compounds.  Three  monobasic  acids  of  the  aromatic  series  were 
I  next  examined.  Sodium  benzoate  when  acted  on  by  ethyl  chloro- 
carbonate in  presence  of  alcohol  formed  essentially  ethyl  benzoate 
and  benzoic  anhydride,  whilst  when  water  is  excluded  ethyl  carbonate 
is  also  formed.  Here  also  an  intermediate  carboxy-compound, 
CiHsCO'O'COOEt,  is  supposed  to  enter  into  the  reaction,  analogous 
to  the  compound  formed  with  formates.  Potassium  metatoluate 
yielded  ethyl  metatoluate  and  a  larger  amount  of  metatoluic  an- 
hydride. Next,  the  sodium  salt  of  an  isomeride  of  the  last  acid, 
phenylacetic  acid,  was  treated.  This  yielded  ethyl  phcnylacetate, 
but  no  anhydride,  and  in  this  respect  resembles  the  fatty  series.  Of 
hi  basic  acids,  the  potassium  salt  of  oxalic  acid  yielded  scarcely  any 
ethyl  oxalate  in  presence  of  alcohol,  owing  to  the  precipitation  of  the 
salt  from  its  aqueous  solution  by  this  alcohol.  In  the  absence  of 
alcohol,  a  small  quantity  of  ethyl  oxalate  was  formed  after  some  days. 
With  potassium  succinate,  the  reaction  was  very  energetic.  Ethyl 
potassium  succinate  was  produced,  and  a  little  ethyl  carbonate.  In 
the  bibasic  aromatic  series,  potassium  phthalate  was  employed.  Ethyl 
phthalate  was  formed,  but  much  phthalic  acid  was  re-formed. 
Finally,  sodium  salicylate  yielded  a  little  ethyl  salicylate  and  car- 
bonate, and  again  much  of  the  salicylic  acid  was  regenerated. 

J.  T. 
Pimelic  Acids.  By  C.  A.  Bischoff  and  K.  Jaunsntcker  (Ber.,  23, 
S399 — 3409). — Symmetrical  dimethylglutaric  acid  (m.  p.  105°),  from 
methyl  iodide  and  ethyl  isobutenyltricarboxvlate,  is  identical  with 
the  "  trimethylsuccinic  acid"  from  ethyl  methylmalonate  and  ethyl 
bromisobutyrate,  and  also  with  the  acid  from  ethyl  methylmalonate 
and  methyl  iodide,  as  well  as  with  Zelinsky's  acid  (compare  Abstr., 
1890,  182).     On  heating  with  h^^drochloric   acid  in  a  sealed  tube  for 
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After  the  separation  of  dime  thy  Iglutaric  a(;id  from  the  prod  net  of 
the  action  of  methyl  iodide  on  ethyl  isobntenyltricarboxylate, 
the  lower  fraction,  boiling  at  200 — 245°,  yields  a  compound  which 
has  the  formula  C6H10O4 ;  two  preparations  showed  the  melting  points 
S8— 92"^  and  103—118°,  whilst  the  electrolytic  conductivities, 
[a]co  =  353,  are  k  =  0-0114  and  00112  respectively.  This  acid 
appears  to  occupy  a  position  in  the  series  intermediate  between 
methylsuccinic  acid  and  antidimethylsuccinic  acid  ;  the  formula  points 
to  its  being  an  isomeric  dimethylsuccinic  or  ethylsuccinic  acid.  The 
paper  concludes  with  a  systematic  comparison  of  the  acids  obtained  : 
(I)  by  the  oxidation  of  castor  oil ;  (II)  from  amylene  bromide  (tri- 
methylsuccinic  acid)  ;  (HI)  from  methylene  iodide  and  ethyl  methyl- 
malonate  (dimethylglutaric  acid) ;  (IV)  from  methyl  iodide  and 
ethyl  isobutenyltricarboxylate.  J.  B.  T. 

EthyldimethylsTiccinic  Acid.  By  C.  A.  Btschoff  and  N. 
MiNTZ  {Ber.,  23,  3410 — 3413). — Ethyldimethylsuccinic  acid, 

COOH-CHEt-CMea-COOH, 

is  prepared  by  heating  ethyl  orthobromisobntyrate  with  ethyl  sodium 
ethylmalonate  in  xylene  solution  at  180 — 190°  for  21  hours,  under  a 
pressure  of  3  atmospheres  the  product  appears  to  consist  of  a 
mixture  of  two  ethereal  salts  ;  it  is  hydrolysed  with  potash,  and, 
after  purification,  the  pure  acid  crystallises  from  benzene  or  water  in 
lorg,  concentric  prisms,  melts  at  139°  (uncorr.),  and  is  insoluble  in  light 
])etroleum,  carbon  bisulphide,  and  xylene,  but  readily  dissolves  in  ether, 
acetone,  chloroform,  or  glacial  acetic  acid.  The  electrolytic  conduc- 
tivity is  /c  =  0"0582  [uco  =  351].  The  barium  and  silver  salts  have 
been  prepared ;  the  latter  is  crystalline,  and  insoluble  in  water. 

J.  B.  T. 

Tetramethylsuccinic  Acid.     By  K.  Auwers  and  J.  A.  Gardner 

(Ber.,    23,   S622—S62r^).—Tetramethylsuccinimide,   C6Hi2<^q>NH, 

is  prepared  by  dissolving  tetramethylsuccinic  acid  in  aqueous 
ammonia ;  the  solution  is  evaporated,  and  the  residue  heated  at  230° 
for  several  hours  in  a  sealed  tube ;  the  compound  crystallises  from  a 
mixture  of  benzene  and  light  petroleum  in  flat  needles,  melts  at  187°, 
and  may  be  distilled  without  decomposition  ;  it  may  also  be  prepared 
by   heating   the    anhvdride   with    aqueous    ammonia    at   100°,      The 

CO 

2)he7iylimide,  C6Hi2<^pQ^NPh,  is  obtained  by  the  action  of  aniline 

on  the  acid  or  anhydride,  and  crystallises  from  dilute  alcohol,  or  a 
mixture  of  benzene  and  light  petroleum,  in  needles,  melts  at  88°,  and 
is  insoluble  in  cold  water. 

By  treating  the   acid  with  phenvlhydrazine,  only  one  compound  is 
obtained,   which    crystallises    in    flat,    lustrous    needles    melting    at 
124°;    it  may  be    volatilised    without    decomposition,  and    has    the 
,     CMe./CO-NH-  CMe,-CO^  ^^  ^,,,„,        ^,  ,     ,., 

*°'""^"^  6Me..C0-^Ph>  "'■  6Me.C0>^-^^^''-      ^''^  '^"^^'^""^ 

is  the  sole  product  formed  by  the  action  of  phosphorus  pontachloride 
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on  tetramethylsuccinic  acid  or  its  salts.  With  resorcinol,  tlie  acid 
yields  a  fluorescein  derivative,  which  dissolves  in  acids  witli  a  red 
coloration,  and  a  green  fluorescence.  J.  B.  T. 

Homologues  of  Maleic  Acid.  By  C.  A.  Bischoff  (Ber.,  23, 
8414 — 342H). — A  reply  to  Anschiitz's  paper  (this  vol.,  p.  176). 
The  affinity  of  sodium  for  oxygen  is  greater  than  that  of  hydrogen, 
consequently,  in  hydrogen  sodium  carbonate  the  oxygen  of  the  group 
ONa  is  at  a.  greater  distance  from  the  carbon  atom  than  that  of  the 
group  OH  ;  in  carbonic  acid,  however,  the  oxygen  atoms  of  both 
hydroxyl  groups  are  equally  distant  from  the  carbon  atom ;  hence 
<oIlisions  readily  occur,  and  the  compound  decomposes  into  water 
and  carbonic  anhydride.  The  same  principle  is  illustrated  by 
reference  to  acetaldehyde  and  chloral  hydrate.  A  comparison  is 
then  instituted,  by  means  of  models,  between  succinic  and  maleic 
acids,  on  the  one  hand,  and  symmetrical  dimethylsuccinic  and  pyro- 
cinchonic  acids  on  the  other ;  it  is  shown  that  the  hydroxyl  groups 
approach  as  closely  as  in  the  case  of  carbonic  acid.  As  regards  the 
influence  of  the  other  atoms  or  groups  in  the  molecule,  the  elimina- 
tion of  two  hydrogen  atoms  from  succinic  acid,  or  their  displacement 
by  two  methyl  groups,  facilitates  the  formation  of  anhydrides.  It  is 
proposed  to  determine  what  influence  the  ethyl  and  methyl  groups 
have  on  the  elimination  of  water  from  maleic  acid. 

By  the  action  of  bromine  on  propenyltricarboxylic  acid,  carbonic 
anhydride  and  hydrogen  bromide  are  evolved,  and  the  resulting 
succinic  acid  derivative,  COOH-CEMe*CHBr*COOH,  yields  citraconic 
acid  on  distillation,  whilst  by  the  action  of  hydrochloric  acid  at 
160°,  mesaconic  acid  is  formed.  Ethyl  maleic  and  ethylfumaric  acids 
ate  prepared  in  a  similar  manner  from  butenyltricarboxylic  acid. 
Disubstituted  maleic  acids  may  be  obtained  from  the  corresponding 
succinic  anhydrides  (compare   Bischoff'  and  Voit,  Abstr.,  1890,  743). 

Ethylmethylmaleic  anhydride  is  a  colourless  oil  which  boils  at  237°, 
is  soluble  in  potash,  and  is  reprecipitaied  unchanged  by  hydrochloric 
acid.  Xeronic  anhydride  is  formed  in  the  same  way  from  diethyl- 
succinic  anhydride.  J.  B.  T. 

Combination  of  Malic  Acid  with  Potassium  Sodium  Molyb- 
date  and  with  Acid  Sodium  Molybdate.  By  D.  Gernez  (Gompt. 
rend.,  Ill,  792 — 794). — The  salts  were  added  gradually  to  a  solution 
of  a  deflnite  quantity  of  malic  acid,  the  total  volume  of  liquid  being 
kept  constant,  and  the  rotatory  power  was  determined  in  the  manner 
previously  described.     With  potassium  sodium  molybdate, 

K20,2Na^O,3Mo03,14H20, 

the  IsDvorotatory  power  at  first  increases  in  proportion  to  the  quantity 
of  salt  added,  and  attains  a  maximum  when  three  equivalents  of  acid 
are  present  for  each  equivalent  of  salt.  Subsequent  variations  in 
rotatory  power  indicate  the  formation  of  compounds  containing 
respectively  3  equivalents  of  acid  and  2  of  the  salt,  3  equivalents  of 
the  acid  and  3-.5  of  the  salt,  and  3  of  the  acid  and  6'5  of  the  salt. 
With  malic  acid  and  the  acid  sodium  molybdate,  3Na20,7Mo03,  the 
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variations  in  rotation  indicate  the  formation  of  a  compound  of 
3  equivalents  of  acid  and  1  of  the  salt,  and  a  compound  of  equal 
equivalents  of  the  acid  and  the  salt,  the  phenomena  being  analogous 
to  those  observed  with  ammonium  moljbdate,  although  the  rotatory 
powers  are  somewhat  larger.  C.  H.  B. 

Ethyl  Isobutenyltricarboxylate.  By  C.  A.  Bischoff  (Ber.,  23, 
^395— 3899).— Auwers  and  Jackson  have  shown  (Abstr.,  1890,  1098) 
that  the  compound  obtained  by  the  action  of  ethyl  niethylmalonate 
on  ethyl  bromisobutyrate  has  the  formula 

CMe(COOEt)2-CH3-CHMe-COOEt, 

and,  when  hydrolysed,  yields  dimethylglutaric  acid  with  elimination  of 
carbonic  anhydride.  The  author  had,  however,  previously  preparerl, 
in  a  similar  manner,  an  identical  compound  from  ethyl  isobutenyl- 
tricarboxylate and  methyl  iodide,  which  he  considered  to  bo  trimethyl- 
succinic  acid.  Further  investigation  has  shown  that  "ethyl  iso- 
butenyltricarboxylate "  consists  of  two  compounds  of  the  formuh\; 
COOEt-CMe2-CH(COOEt)2  and  COOEt-CHMe-CH-.-CHCCOOEt), 
respectively,  and  that,  on  hydrolysis  and  elimination  of  carbonic 
anhydride,  it  yields  a  mixture  of  a-methylglutaric  acid  and  dimethyl- 
succinic  acid,  which  may  be  separated  by  fractional  distillation.  Xo 
trimethylsuccinic  acid  could  be  isolated  from  the  methyl  iodide  and 
ethyl  isobutenyltricarboxylate  product,  which,  therefore,  consists 
only  of  dimethylglutaric  acid.  Trimethylsuccinic  acid  has,  however, 
previously  been  prepared,  and  is  known  by  the  name  isopimelic  acid 
(compare  this  vol.  p.  289).  "  J.  B.  T. 

Action  of  Nitrous  Acid  on  Amido-derivatives.  By  E.  A. 
Klobbie  (Bee.  Trav.  Chim.,  9,  134 — 154). — The  action  of  nitrous  acid 
on  the  following  compounds  has  been  investigated  by  the  author  in 
order  to  determine  the  influence  on  the  action  of  the  accumulation  of 
negative  groups  in  the  amido-derivative. 

Nitrous  acid  acts  on  methyl  amidoformate  to  form  methyl  alcohol, 
with  evolution  of  nitrogen  and  carbonic  anhydride.  With  the  same 
reagent,  ethyl  methyl  amidoformate  yields  a  nitroso-derivative, 
NO-NMe-COOEt,  which  is  a  red  liquid  of  sp.  gr.  1-133  at  15°,  boiling 
at  70°  under  a  pressuie  of  27  mm.  Methyl  methylamidoformate  also 
forms  a  nitroso-compound,  NO'NMe-COOMe,  having  similar  proper- 
ties to  the  last-named  compound.  Metliyl  ethylamidoformate,  in 
aqueous  solution,  is  acted  on  by  a  current  of  nitrogen  trioxide,  and 
forms  a  nitroso-derivative,  NO'NEt'COOMe,  which  is  a  dark-orange 
liquid  of  sp.  gr.  1'143  at  15°. 

Methyl  acetylamidoformate^  which  is  obtained  by  the  action  of  ethyl 
methylcarbamate  on  acetic  chloride  at  a  moderate  heat,  is  a  crystal- 
line substance  which  melts  at  93°,  and  is  very  soluble  in  water, 
alcohol,  ether,  chloroform,  and  crystallises  easily  from  benzene.  On 
treating  an  aqueous  solution  of  this  substance  with  nitrogen  trioxide, 
decomposition  occurs  according  to  the  equation  CHa'CO'NH'COOMe 
H-  HNO2  =  CHa-COOH  +  N2  +  CO,  +  MeOH. 
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Methyl  imidodiformate,  NH(C00Me)2,  is  prepared  by  mixing 
methyl  ciiloroformate  (I  mol.)ancl  methyl  amidoformate  (1  mol.)  with  4 
parts  of  tohiene,  and  acting  on  the  mixture  with  sodium  {1  mol.).  After 
filtration  of  the  product,  the  unattacked  sodium  is  removed  from  tlie 
residue,  and  the  mass  is  treated  with  dilute  sulphuric  acid,  which 
yields  up  to  toluene  a  crystalline  substance  melting  at  134°;  this  is 
very  soluble  in  water,  alcohol,  acetone,  and  chloroform,  slightly 
soluble  in  ether,  and  almost  insoluble  in  light  petroleum.  Nitrous 
Hcid  has  no  action  whatever  on  this  substance,  neither  has  it  any 
action  on  ethyl  dimethylamidoformate  or  on  the  corresponding  methyl 
derivative. 

Ethijl  methi/lacetylamirloformate  cannot  be  made  by  acting  on 
ethyl  nitrosomerhylamidoformate  with  acetic  anhydride  or  on  ethyl 
methylcarbamate  with  the  same  reagent;  but  in  presence  of  zinc 
chloride,  the  reaction  occurs  in  the  latter  case.  Ethyl  methylcarb- 
amate (60  grams),  acetic  anhydride  (30  grams),  and  zinc  chloride 
(4  grams)  are  heated  for  some  minutes  at  the  boiling  point  of  the 
mixture  until  a  yellow  coloration  is  produced ;  the  liquid  is  ex- 
tracted with  ether,  and  yields,  on  distillation,  a  liquid  which  boils 
at  189°  (c  )rr.)  and  has  a  sp.  gr.  1*083  at  15°,  its  melting  point  being 
g — g^".     Nitrous  acid  does  not  act  on  this  substance. 

Ethyl  nitrosomethylamidoformate,NO-NMe-COOEt.  This  red  liquid 
is  dissolved  in  all  proportions  by  alcohol,  ether,  and  benzene,  and  is  but 
slightly  soluble  in  water  although  distillable  with  steam.  The  analogy 
in  the  composition  of  this  substance  to  that  of  ethyl  nitromethyl- 
carbamate  led  the  author  to  treat  it  with  ammonia,  which  does  not 
react  except  in  the  presence  of  water,  when  it  forms  ethyl  carbamate 
and  methyl  alcohol  with  evolution  of  nitrogen,  pointing  to  the  forma- 
tion of  a  compound  NHMeiNO,  which  immediately  decomposes. 
Aqu«;ous  solutions  of  mono-  and  of  di-methylaraine  react  similarly  to 
form  the  compounds  NHMe-COOEt  and  NlVkvCOOKt,  boiling  at  165' 
and  147°  (corr.)  respectively.  Ethyl  ethylcarbamate  reacts  on  the 
substance  with  formation  of  nitrogen,  carbonic  anhydride,  and  ethyl 
methylamidoformate.  In  contradistinction  to  the  nitro -derivative, 
NO/NMe-COOEt,  which  yields  with  ammonia  an  acid  nitramine, 
NHMe'NOo,  the  nitroso-derivative  furnishes  only  decomposition 
products  of  a.  corresponding  nitrosamine,  NHMe'NO ;  the  autlior 
endeavoured  to  isolate  its  potassium  and  barium  salts,  but  was  un- 
successful. Mineral  acids  decompose  ethyl  nitrosomethylamido- 
formate  with  substitution  of  hydrogen  for  the  group  NO  ;  oxidation  is 
effected  by  an  acid  solution  of  potassium  permanganate,  but  the 
nitroso-compound  is  not  converted  into  the  nitro-compound. 

By  reduction  of  ethyl  nitrosomethylamidoformate  with  zinc-dust 
and  acetic  acid,  a  colourless  solution  is  formed,  having  strong  reducing 
properties,  and  probably  containing  the  hydrazine,  NHa'NMe'COOEt ; 
but  this  the  author  was  unable  to  isolate,  or  to  obtain  a  condensation 
product  of,  with  aldehydes.  At  the  same  time,  a  small  quantity  of  a 
white  powder,  which  melts  at  127 — 128°  and  sublimes  at  18U°,  is 
obtained ;  this  appears  to  be  ethyl  dimethyltetrazonedicarboxylate, 
NzCNMe-COOEt).,.  This  substance  is  also  formed  when  the  liquid 
resulting  from  the  reduction   of  a  solution  of  the  uitroso-compouud 
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is  oxidised  by  potassium  permanganate,  ferric  chloride,  or  bromine 
water,  the  last  reagent  affording  the  better  yield.  It  is  soluble  in 
alcohol,  benzene,  acetone,  or  acetic  acid,  but  is  insoluble  in  water, 
ether,  light  petroleum,  or  solutions  of  the  aqueous  hydroxides  or 
the  mineral  acids. 

By  similar  reactions,  methyl  nitrosoamidoformate  yields  the  tetr- 
azone,  JS'2(NMe'COOMe)2,  which  melts  at  184°  ;  and  methyl  nitroso- 
methylamidoformate,  the  correspondinof  derivative,  No(NEt*COOMe).^, 
melting  at  88 — 89°.  The  author  concludes  with  theoretical  specula- 
tions as  to  the  rationale  of  the  reactions.  T.  G.  N. 

Reduction  of  Glycuronic  Acid  by  Sodium  Amalgam.    By  H. 

Thikrff.lder  (Zeit.  physiol.  Chem.,  15,  71 — 76;  compare  Abstr., 
1887,  717;  1889,  337).— Pure  sodium  glycuronate  was  dissolved  it^ 
five  times  its  weight  of  water  in  a  loosely-stoppered  flaj^k,  and  a  littlo 
2*5  per  cent,  sodium  amalgam  added,  when  hydrogen  was  evolved; 
the  liquid  was  then  neutralised  by  sulphuric  acid,  and^  more  amalgam 
added;  after  some  weeks,  all  the  glycuronic  acid  had  disappeared. 
The  liquid  was  filtered,  acidified  with  sulphuric  acid,  and  excess  of 
alcohol  added  ;  the  sodium  sulphate  thus  precipitated  was  filtered  off, 
and  the  filtrate  evaporated  to  dryness  on  the  water-bath,  with  the 
nddition  of  barium  carbonate.  The  residue  was  taken  up  wirh  water, 
filtered,  concentrated,  acidified  with  sulphuric  acid,  and  extracted  with 
a  mixture  of  alcohol  and  ether.  The  extract  was  evaporated  to  a  syrup, 
when,  after  a  short  time,  small,  colourless  crystals  were  deposited  ; 
on  recrystallisation  from  water,  rhombic  crystals,  1  cm.  long,  were 
obtained.  Details  are  given  relating  to  the  measurement  of  the  crystals. 
The  substance  has  a  slightly  sweet  taste,  is  readily  soluble  in  water, 
but  only  sparingly  in  alcohol.  It  melts  at  178 — 180°,  and  has  the 
composition  CfiHizOv.  Its  barium,  calcium,  and  potassium  salts  were 
examined.  Examination  of  the  solubilities  and  circular  polarisation 
(the  free  acid  is  optically  inactive)  excluded  gluconic  and  galactonic 
acids.  It  does  not  reduce  Fehling's  solution,  so  it  cannot  be  mannitic 
acid.  Similar  considerations  lead  to  the  conclusion  that  it  is  not 
either  of  the  three  mannonic  acids  :  so  it  is  not  the  same  as  any" 
known  acid  with  the  formula  CeHijOg ;  the  nature  of  the  new  acid 
must  therefore  be  the  subject  of  renewed  investigation. 

W.  D.  H. 
Action  of  Methyl  Iodide  on  Furfurylamiae.  By  M.  Zenoni 
(Gazzetta,  20,  513—517). — Furfurylamine  may  be  readily  prepared 
in  considerable  quantities  by  reducing  furfuraldoxime  with  alcohol 
and  sodium.  The  yield  is  20  per  cent.  When  a  solution  of  furfuryl- 
amine (1  part),  in  twice  its  volume  of  naethyl  alcohol,  is  heated 
with  methyl  iodide  (5  parts),  the  product,  after  purification,  is  a 
white,  crystalline  powder  which  melts  at  118 — 120°,  and  has  the 
composition  CgHuONI.  This  substance  has  the  general  properties  of 
the  iodides  of  the  organic  bases.  It  is  soluble  in  water  and  alcohol, 
and  is  reprecipitated  from  the  aqueous  solution  on  addition  of  potash. 

Its  constitution  IS  probably  U±l«^         i  .     Ihe  correspond- 
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inof  hydroxide  is  formed  by  the  action  of  moist  silver  oxide  on  the 
iodide,  and  may  be  obtained  as  a  deliquescent,  crystalline  mass  which 
absorbs  carbonic  anhydride  from  the  air.  The  chloride  is  obtained 
by  treating  the  iodide  with  fresh  moist  silver  chloride.  It  is  a  deli- 
jquescent  crystalline  compound.  The  aurochloride ,  CsHuONCl,  A-uCls, 
)lafinocMoride,  and  picrate  are  yellow,  crystalline  compounds  ;  the 
latter  melts  with  decomposition  at  about  180°. 

On   distilling  the  hydroxide,   an  alkaline  liquid  havino-  an   orlour 
[resembling   that    of    trim  ethyl  amine    and    an    oily  product,  which   is 
jsinified  by  hydrochloric  acid,  pass  over.  S.  B.  A.  A. 

Action  of  Acid  Chlorides  on  Bases  in  presence  of  Alkalis. 
|By  C.  ScHOTTEN    (Ber.,    23,    3430 — 3431). — Polemical   remarks    on 
[arckwald's  paper  (this  vol.,  p.  181). 

Pyromucic  and  Dehydromucic  Acids.  ByM.  Zenoni  {Gazzetta, 
20,  517 — 520). — The  author  further  confirms  the  results  obtained  by 
Oliveri  and  Peratoner  (Abstr.,  1890,  1242)  ;  both  the  solid  product  of 
the  distillation  of  mucic  acid  and  the  mother  liquor,  after  sufficient 
purification,  yielding  ordinar}^  pyromucic  acid  melting  at  132 — 133°. 
In  the  course  of  the  experiments,  a  considerable  quantity  of  a  reddish- 
yellow  residue,  consisting  of  dehydromucic  acid,  was  obtained.  This 
compound  would  appear  to  be  more  particularly  formed  when  mucic 
acid  is  distilled  at  a  low  temperature.  The  methyl  salt  of  this  acid, 
CgHzOsIVlea,  crystallises  from  water  in  large,  white  needles,  and  melts 
at  112°.     It  is  not  affected  by  treatment  with  bromine  or  nitric  acid. 

The  hydrazone,  dO^^'GO'^JliVh,  obtained  by  heating  the  theore- 
tical quantities  of  pyromucic  acid  and  phenylhydrazine,  crystallises 
in  white  needles,  and  melts  at  142 — 143° ;  its  solution  in  concentrated 
sulphuric  acid  is  coloured  deep  violet  on  the  addition  of  ferric 
chloride.  S.  B.  A.  A. 

Bromobenzonitriles.  By  M.  Schopff  {Ber.,  23,  3435—3440).— 
The  best  method  of  preparing  these  nitriles  is  to  distil  the  correspond- 
ing bromobenzoic  acids  with  lead  thiocyanate.  The  yield  of  nitrile 
appears  to  be  better  the  lower  the  melting  point  of  the  acid. 

Orthohrnmohenzonitrlle  is  formed  by  distilling  orthobromobenzoic 
acid  (20  grams)  with  lead  thiocyanate  (36  grams)  and  purifying  the 
product  by  steam-distillation.  It  crystallises  in  white  needles,  melts 
at  51°,  and  boils  at  251 — 253°  (uncor.)  under  754  mm.  pressure.  It 
is  easily  soluble  in  hot  water  and  alcohol,  and  has  a  characteristic 
odour  resembling  that  of  benzaldehyde  and  benzonitrile.  The  yield 
amounts  to  45  per  cent,  of  the  theoretical.  Orthobromobenzonitrile 
can  also  be  obtained  by  distilling  orthobromobenzamide  with  phos- 
phoric anhydride. 

Orfhobromohenzoic  chloride,  prepared  by  the  action  of  equal  weights 
of  phosphorus  pentachloride  and  orthobromobenzoic  acid,  is  a  colour- 
less liquid  which  IWls  at  241 — 243°  (uncorr.)  under  757  mm.  pressure, 
and  gradually  solidifies  after  a  time.  It  has  an  odour  resembling  that 
of  benzoic  chloride,  but  less  pungent.  It  is  slowly  decomposed  by 
cold  water,  more  quickly  by  hot  water,  and  reacts  very  energetically 
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with  ammonia.  Orthohrornoheiizamide,  prepared  by  treatiiio-  tlie 
chloride  with  finely  powdered  ammonium  carbonate  at  the  tempera- 
ture of  the  water-bath,  crjt^tallises  from  hot  water  or  alcohol  in  long, 
hard  needles,  melts  at  156°  when  heated  rapidly,  and  sublimes 
above  100°. 

Metabromobenzonitrile  is  obtained  by  distilling  metabromobenzoic 
acid  with  lead  thiocyanate,  and  is  extracted  from  the  distillate  with 
ether,  after  the  unaltered  acid  has  been  neutralised  with  dilute  am- 
monia.    It  crystallises  in  needles,  melts  at  38°,  and  boils  at  225°. 

Parahromobenzonitrile  is  best  prepared  from  parabromobenzamide 
by  distijlntion  with  phosphoric  anhydride  and  puriBcation  of  the  pro- 
duct by  steam-distillation.  Owing  to  the  high  melting  point  of  pata- 
bromobenzoic  acid,  only  33  per  cent,  of  the  theoretical  yield  is 
obtained  on  distilling  it  with  lead  thiocyanate.  It  crystallises  from 
hot  water  or  alcohol  in  slender,  white  needles,  melts  at  113",  is  some- 
what less  volatile  with  steam  than  the  ortho-compound,  sublimes  m 
white  needles,  and  boils  at  235 — 237°  (uncorr.). 

When  orthobromobenzonitrile  is  nitrated  and  the  product  hydro- 
lysed,  it  is  converted  into  orthobromometanitrobenzoic  acid  melting 
at  179 — 180°.  Parahromobenzonitrile,  when  treated  in  the  same  way, 
yields  parabromometanitrobenzoic  acid  melting  at  19^^.  The  nitra- 
tion is  best  effected  by  means  of  a  mixture  of  potassium  nitrate  and 
sulphuric  acid.  By  employing  fuming  nitric  acid,  the  nitrile  remains 
unaltered. 

OrthohromowetanHrohenzonitrile  crystallises  from  water  in  needles, 
melts  at  117°,  and  is  volatile  with  steam. 

Panibromometaiiitrohfinzonitrile  crystallises  in  white  needles,  melts 
at  120°,  is  not  so  volatile  with  steam  as  the  ortho-compound,  dissolves 
easily  in  hot  water,  alcohol,  and  acetone,  less  easily  in  chloroform  and 
benzene,  and  is  insoluble  in  light  petroleum.  The  amide  is  alone 
formed  if  the  parabromometanitrobenzonitrile  is  allowed  to  remain 
in  the  nitric  acid  mixture  for  a  short  time.  The  amide  forms  colour- 
less needles,  melts  at  156°,  and  is  not  volatile  with  steam. 

E.  C.  R. 

Action  of  Methylchloroform  on  Phenol  in  presence  of  Potas- 
sium and  Sodium  Hydroxides.  By  P.  Biginelli  (Chem.  Cent?-., 
1890,  ii,  620  :  from  Ann.  Chim.  Farm.,12,  65— 68).— With  the  object 
of  generalising  the  reaction  between  chloroform  and  phenol  iu 
presence  of  potash,  by  which  hydroxyaldehydes  are  produced,  the 
author  substituted  methylchloroform  for  chloroform,  when,  if  the  re- 
action were  similar,  hydroxybenzyl  methyl  ketone,  should  be  produced. 
Instead  of  this,  a  substance  of  the  formula  CuHioO.,  is  formed,  which 
the  author  regards  as  diphenylethylidene  ether,  CH2iC(OPh)2.  It  is 
very  soluble  in  ether,  and  melts  at  95 — 96°,  It  does  not  dissolve  in 
potash,  neither  does  it  react  with  phenylhydrazine.  With  bromine 
water,  a  compound  of  the  formula  Ci4Hi2Br202  is  formed  without  any 
hydrogen  bromide  being  produced.  It  crystallines  in  plates  which 
melt  at  125°. 

A  secoTid  substance  is  formed  in  the  above  reaction,  a  liquid,  which 
distils  with  steam  ;  after  drying  over  sulphuric  acid,  the  analys^is 
gave  the  formula  Ct,Hi502,  which   agrees  with  that  of  orthohydroxy- 
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acetophenonr?.  It  does  not,  however,  appear  to  combine  with  pTienyl- 
hvdiazine,  or  with  hydroxylatiiine.  By  treating  it  in  methyl  alcohol 
[solution  with  sodium  amalgam,  a  crystalline  substance  smelling 
strongly  of  oil  of  roses  was  obtained.  J.  W.  L. 

Tetrachlorophenol.  By  L.  Hugouxenq  (Bull.  Soc.  Chim.  [3],  4, 
■  8-^-9;  compare  Abstr.,  1890,  241). — Tetrachloranisoil  is  heated  with 
hydriodic  acid  of  sp.  gr.  1*5  (4  parts)  in  sealed  tubes  at  145 — 148"" 
[for  20  hours,  and  from  the  solution  of  the  product  in  aqueous  soda 
;tetrachloropbenol  is  precipitated  on  the  addition  of  hydrochloric  acid," 
land  after  washing  and  drying,  is  crystallised  from  light  petroleum. 
Thus  prepared,  it  forms  white  needles,  melts  at  152°,  is  sublimablcj 
and  boils  at  278*^  with  decomposition.  Tetrachlorophenol  is  insoluble 
;in  water,  but  dissolves  in  organic  solvents ;  the  alcoholic  solution 
[decomposes  carbonates  and  seems  not  to  be  poisonous.  A  mixture  of 
nitric  and  sulphuric  acids  decomposes  the  substance  with  formation 
|of  chloronitroquinones.  The  author  has  prepared  the  acetyl  deriva- 
ftive,  CeHCUAc,  and  the  ammonium,  silver,  lead,  and  copper  salts. 

T.  G.  K    . 

Constitution  of  Thymoquinone  and  /3-Hydroxythymoqui- 
none  Derivatives.  (By  G.  Mazzaka,  Gazzetta,  20,  481 — 485). — 
In  a  previous  paper  (see  Abstr.,  J 890,  965),  the  preparation 
"iof  /^-hydroxythymoquinone  from  carvacrol  [Me:  O2 :  Pr  :  OH  = 
1:3:6:4:5]  was  described.  To  characterise  this  compound  more 
fully,  the  anilide  and  toluidide  [NHPh  or  NH-CeH^Me  =  2]  were 
prepared  by  boiling  the  alcoholic  solution  of  the  quinone  with  aniline, 
or  toluidine,  respectively.  The  anilide  crystallises  from  alcohol  in 
minute,  deep-blue  scales,  dissolves  iR  alkaline  hydroxides  forming  a 
violet  solution,  and  melts  at  185 — 187°,  whilst  the  isomeride  derived 
from  a-hydroxythymoquinone  melts  at  135°.  The  toluidide  also 
crystallises  in  blue  scales  which  melt,  however,  at  196 — 197°  ;  whereas 
the  corresponding  isomeride  melts  at  165°. 

lb  is  noticeable  that  in  compounds  derived  from  thymol,  the  melt- 
ing point  is  lowered  in  passing  from  the  nitro-  to  the  dinitro- 
derivatives,  and  from  the  hydroxythymoquinone  to  either  the  anilide 
or  toluidide,  whilst  the  reverse  occurs  in  the  corresponding  com- 
pounds from  carvacrol. 

The  author  regards  it  as  finally  established  that  the  ./3-bromo-  and 
/:J-bromohydro-thymoquinone  are  really  a-derivatives  [Br  =  2]. 

S.  B.  A.  A. 

Thymoquinone  Dioxime.  By  F.  Kehrmann  and  J.  Messinger 
(Ber.,  23,  3557 — 3564). — As  already  shortly  mentioned  (Abstr., 
1890,  1403),  thymoquinone  dioxime,  C6U2Pr*Me(NOH).>,  piay  be 
obtained  by  the  action  of  hydroxylamine  on  thymoquinone  monoxime 
(nitrosothymol).  In  order  to  prepare  it,  a  hot  saturated  alcoholic 
solution  of  the  latter  is  boiled  with  dcmble  the  theoretical  quantity  of 
hydroxylamine  hydrochloride,  the  acid  set  free  being  nearly  neutral- 
ised from  time  to  time.  The  resulting  crystalline  powder  is  dis- 
solved in  warm  soda,  precipitated  by  acetic  acid,  and  recrystallised 
from  boiling  alcohol.     It  forms  yellowish-white  granules,  wlnoh  are 
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insoluble  in  water  and  ammonia,  sparingly  soluble  in  cold  alcobol 
and  acetic  acid,  and  readily  in  solutions  of  the  caustic  alkalis,  formint^ 
salts  which  are  decomposed  by  carbonic  anhydride.  It  becomes 
brown  at  200°  and  decomposes  with  evolution  of  ^as  at  235°.  Its 
solution  in  soda  has  the  colour  of  an  alkaline  solution  of  potassium 
ferricyanide,  and  on  the  addition  of  very  concentrated  alkali,  the  sodium 
salt  separates  out  in  golden-yellow,  prismatic  crystals  which  are  very 
soluble  in  water.  The  dioxime  is  not  identical  with  the  polythymo- 
quinone  dioxime  described  by  Liebermann  and  Ilinski  (Abstr,,  1886, 
239). 

When  an  alkaline  solution  of  potassium  ferricyanide  is  added  to  a 
similar  solution  of  thymoquinone  dioxime,  a  green,  flocculent  precipi- 
tate of  dinitrosocumene  separates.  It  has  an  odonr  resembling  that  of 
iodine  and  of  thymoquinone,  and  is  volatile  with  steam,  undergoing 
considerable  decomposition  at  the  same  time.  It  is  soluble  in  alcohol, 
ether,  and  acetic  acid  with  an  intense  green  colour,  the  solutions  also 
rapidly  undergoing  decomposition.  In  the  dry  state,  it  is  fairly 
stable,  and  melts  at  72°  to  a  greenish-yellow  liquid  which  then 
solidities  and  again  melts  at  130"  with  decomposition.  The  authors 
regard  it  as  most  probable  that  the  compound  has  the  formula 

C«H,MePr«<^:g;g:^>CeH,MePr«. 

When  boiled  with  nitric  acid  of  sp.  gr.  1*35,  it  is  converted  into 
paradinitrocumene,  C6H2MePi-"(N02)2,  which  crystallises  from  hot 
dilute  alcohol  in  large,  colourless,  thick  prisms,  melts  at  77 — 78°.  and 
is  readily  soluble  in  alcohol,  ether,  acetic  acid,  and  benzene.  When 
reduced  with  tin  and  hydrochloric  acid,  it  yields  paradiamidocnmene^ 
which  may  be  more  readily  obtained  from  thymoquinone  dioxime  by 
suspending  it  in  alcohol,  warming  with  an  excess  of  stannous  chloride 
and  hydrochloric  acid,  evaporating  the  alcohol,  diluting  with  water, 
and  adding  aqueous  soda.  The  base  is  extracted  with  ether,  and 
the  solution  agitated  with  concentrated  hydrochloric  acid  as  long 
as  separation  of  the  hydrochloride  takes  place.  The  latter  is  dis- 
solved in  the  least  possible  quantity  of  hot  water,  and  concentrated 
hydrochloric  acid  added  ;  it  then  separates  in  well-developed,  colour- 
less, four-sided  plates,  which  are  quite  stable  in  the  air,  whereas  the 
free  base  readily  undergoes  oxidation.  The  diamidocumene  hydro- 
chloride obtained  by  Liebermann  and  Ilinski  (loc.  cit.)  is  identical 
with  the  foregoing,  but  the  latter  investigators  do  not  appear  to  have 
obtained  it  quite  pure. 

On  boiling  paradiamidocumene  bydrochloride  with  acetic  anhydr- 
ide and  anhydrous  sodium  acetate,  it  yields  the  dlacetyl  compound, 
CuHoo^iOz,  crystallising  in  slender,  white,  silky  needles  and  melting 
at  260°.  '  H.  G.  C. 

Cholesterol.  By  K.  Obermuller  {Zeit.  physiol.  Chem.,  15,  37 — 
48).— Two  formulee,C2f,HaO  and  C27H460(Reinitzer,  Abstr.,  1888, 1076), 
have  been  as(tribed  to  cholesterol  (cholesterin).  The  chief  object  of  the 
present  research  was,  by  the  analysis  of  certain  cholesterol  compounds, 
to  determine  which  is  the  correct  one.     The  general  result  of  the 
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analyses  is  that  Reiiiitzer's  formula  is  correct.  The  iollowing  com- 
pounds were  prepared  : — 

Potassium  cholest'^roxide,  C27H45OK,  was  prepared  by  placing"  potas- 
sium in  an  ethereal  solution  of  cholesterol.  It  agrees  in  all  its  pro- 
perties with  Reinitzer's  sodium  cholesteroxide. 

Gholesteryl  propionate^  C.7H45*C3H502,  was  prepared  by  heating  a 
mixture  of  cholesterol  with  propionic  anhydride  on  the  water- bath 
for  half-an-hour ;  on  cooling,  it  sets  to  a  fatty  mass  ;  this  is  extracted 
with  ether,  and  the  propionate  precipitated  from  the  extract  by 
hIcoIioI  in  the  form  of  rhombic  plates;  melting  point  98°.  It  is  easily 
soluble  in  ether,  benzene,  and  carbon  bisulphide,  sparingly  soluble  in 
alcohol.  After  fusion,  there  is,  on  cooling,  a  play  of  colours  observed, 
blue,  green,  orange,  and  red,  in  the  order  named,  by  reflected  light ; 
the  complementary  colours  are  seen  by  transmitted  light.  In  order 
to  use  this  reaction  as  a  test  for  cholesterol,  the  latter  must  first  be 
obtained  in  a  pure  condition;  it  may  be  most  readily  freed  from  the 
fats  with  which  it  is  usually  mixed  by  the  method  of  saponification 
before  described  (Abstr.,  1890,  1474). 

Gholesteryl  benzoate,    C27H45* 0,11502. — This  is  best  prepared  by  the 

bion  of  benzoic  chloride  on  cholesterol ;  and  this  preparation  may 
be  used  for  the  quantitative  estimation  of  cholesterol.  The  crystals 
are  plates  which  show  two  melting  points,  namely,  145°  and  178°.  A 
compound  with  similar  properties  was  prepared  from  isocholesterol. 

Gholesteryl  phthalate,  06H4(0OO*C27H45)2»  was  prepared  by  heating 
phthalic  anhydride  and  cholesterol  at  18<)°,  and  crystals  obtained  by 
the  addition  of  alcohol  to  a  hot  ethereal  solution.  It  is  sparingly 
soluble  in  cold  ether;  melting  point  182"5°. 

Gholesteryl  benzyl  ether.  027H45'0*07H7,  prepared  by  heating  sodium 
cholesteroxide  and  benzyl  chloride  at  100°,  was  crystallised  from  an 
alcoholic-ethereal  solution  in  thin  plates  melting  at  78°. 

Gholesteryl  propionate  dibromide,  027H45Br2*C3H502. — This  additive 
product  is  similar  to  that  prepared  previously  by  Wislicenus  and 
Moldenbauer,  027H46Br20  (Annalen,  146,  178),  by  the  action  of 
bromine  dissolved  in  carbon  bisulphide  on  pure  cholesterol,  and  to 
that  prepared  by  Reinitzei*  (Wiener  Monatsh.,  1888,  Heft  5),  by  the 
action  of  bromine  on  cholesteryl  acetate.  This  substance  is  impor- 
tant, as  the  relation  between  carbon  and  bromine  gives  a  key  to  the 
formula  of  cholesterol.  Gholesteryl  bromobenzoate,  C7H4Br02*027U45, 
was  also  prepared  and  analysed.  W.  D.  H, 

Derivatives  of  Diphenylamine.  By  0.  Ernst  {Ber.,  23,  3423 — 
3430) . — Amidochlorodiphenylamine, 

NHPh-06H3Cl-NH2  [NHPh  :  NH2  :  01  =  1  :  2  :  5], 

is  prepared  by  the  reduction  of  the  nitro-compound  with  stannous 
chloride,  tin,  and  hydrochloric  acid  in  alcoholic  solution  ;  it  crystal- 
lises from  alcohol  in  long,  colourless  needles,  melts  at  99°,  and  is 
readily  soluble  in  ether,  benzene,  and  chloroform.  The  picraie 
crystallises  in  yellowish-brown  plates.     The  acetyl  derivative, 

NHPh-OeHaCl-NHAc, 
.  X  2 
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is  formed  by  the  action  of  the  calculated  quantity  of  acetic  nnliydr-Ide 
at  lUO",  and  crystallises  from  alcohol  in  silky,  lustrous  needles  which 
melt  at  150°. 

NPh 
EthenylorthamidocUorodiphenyl'imine,  CMe^-j^ >C6H3CI,    is   ob- 
tained on  boiling  the  amido-compound  with  excess  of  acetic  anhydride  ; 
it  crystallises  with  difficulty  in  small,  colourless  needles.    The  plat iuu- 
chloride  crystallises  from  alcohol  in  lonor,  brown  needles. 

N^Ph 
Thenijlazimidochlorohenzene,    N^-^^ >CfiH3Cl,  is  pi-epared  by  the 

action  of  nitrous  acid  on  orthamidochlorodiphenjlamine  ;  it  crystal- 
lises from  alcohol  in  colourless,  lustrous  needles,  and  melts  at  1*28°. 

By  the  cxidat-on  of  an  acid  solution  of  amidochlorodiphenylamin'^ 
with  ferric  chloride,  a  violet-red  dye  is  produced,  the  hydrochloride  of 
which  crystallises  in  yellowish-green,  metallic,  lustrous  needles;  the 
picrate  is  deposited  in  dark-green  needles  ;  the  sulphate  resembles  the 
hydrochloride.  The  free  base  is  obtained  by  the  action  of  ammonia 
on  the  salts,  as  a  brownish -red,  crystalline  precipitate. 

On  heating  orthamidochlorodiphenylamine  with  an  eqanl  mole- 
cular proportion  of  aniline  hydrochloride  at  200°,  a  deep-blue  colouring^ 
matter  is  formed;  dilute  solutions  exhibit  a  copper-red  fluorescence^ 
The  addition  of  ammonia  changes  the  colour  to  reddish-violet  with 
yellow-red  fluorescence.  A  similar  substance  is  formed  by  heatiner 
orthamidochlorodiphenylamine  hydrochloride  alone.  This  compound 
probably  belongs  to  the  fluorindine  group,  but  its  constitution,  like 
that  of  the  previous  dye,  is  unknown. 

Dmitrophenylamidotoluylamine,  C6H3(N'02)2*NH*C6H3Me-NH2 

[NH  :  (NOOz  =  1  :  2  :  4;   NH  :  NH^  =  1  :  2], 

is  prepared  by  the  action  of  dinitrochlorobenzene  on  orthotoluylene- 
diamine  ;  it  crystallises  from  alcohol  in  brownish-yellow  needles,  melis 
at  147°,  and  is  insoluble  in  water,  but  readily  dissolves  in  benzene  or 
chloroform.  The  compound  is  soluble  in  acids,  with  a  pale-yellow 
colour. 

Dinitrophenylazimidotoluene,  ^'^^^_J >N'C6H3(N02)2,  is  pre- 
pared by  the  action  of  nitrous  acid  on  the  previous  compound  ;  it 
crystallises  from  alcohol  in  small,  pale,  brownish-yellow  needles 
melts  at  186°,  and  is  insoluble  in  ether,  but  readily  dissolves  in  benzene, 
chloroform,  or  glacial  acetic  acid. 

Vinitroplienyl-fS-naphthylaviine,  CioH7-NH-C6H3(N03)2  [NH  :  (NO,). 
=  1:2:  4],  is  prepared  from  dinitrochlorobenzene  and  /3-naphthyl- 
amine ;  it  is  somewhat  sparingly  soluble  in  alcohol,  from  which  it  is 
deposited  in  brick-red  crystals,  and  melts  at  179°. 

Dinitropheviyl-^-naphihol  C,oH7-0-C6H3(N02)2  [O  :  (NOj^  =1:2:4], 
is  obtained  from  )8-napbthol  as  a  pale-yellow,  viscid  liquid  which 
solidifies  after  some  time,  and  crystallises  from  alcohol  in  stellate 
groups  of  pale-yellow  needles  melting  at  95°. 

The  corresponding  diamido-derivatives  are  prepared  by  the  reduc- 
tion of  these  three  nitro-com])ounds ;  diamidophenylamidotoluylamine 
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i\1^d  diamidoplicnyl-ft-riaphfhylamine  yield  azo-dcrivatives  on  oxidation, 
but  diamidojphenyl- ^-naphthol  does  not  yield  any  colouring  matter. 

J.  B.  T. 

Action  of  Phosphorus  Pentachloride  on  Hydroxyazobenzene. 

By   K.    Heumaxn    and    R.    Paganini    {Ber.,   23,    3550— 3554).— The 

action  of   phospliorus  pentachloride  on  hydi-oxynzobenzene  was  first 

.examined  in  1870  by  Kekale  and  Hidegh  (L'er.,  3,  235),  who  obtained 

t compound  which  they  believed  to  be  hydroxyazobenzene, 


NCeH.-OH 


The  reaction  was  also  examined  by  Wallacli  aud  Belli,  and  Wallach 
and  Kiepenlieuer  (Abstr.,  1880,  556;  1882,  393),  who  also  found  the 
formula  CizUioN'aOi,  and  showed  that  the  substance  is  reconverted  by 
sodium  in  alcoholic  solution  into  hydroxyazobenzene,  but  that  \t 
does  not  jdeld  an  acetyl  compound,  and  is  insoluble  in  alkalis.  The 
last  two  properties  are  not  in  favour  of  tlie  above  constitutional 
formula,  and  the  authors  have  therefore  reinvestigated  the  reaction. 
They  find  that  when  equal  parts  of  hydroxyazobenzene  and  phosphorus 
pentachloride  are  wai*med  on  the  water-bath  until  evolution  of 
hydrogen  chloride  ceases,  and  the  product  no  longer  dissolves  in 
alkali  with  a  deep-yellow  colour,  a  mixture  of  two  compounds  is 
obtained  which  maybe  separated  by  the  difference  in  their  solubilities 
in  alcohol.  The  one  agrees  in  all  its  properties  with  the  so-called 
hydroxyazoxybenzene,  and  crystallises  from  acetone  in  golden-yellow 
plates  melting  at  148°.  It  was,  however,  found  to  contain  phosphorus, 
the  empirical  formula  being  C36H37N6O4P,  which  agrees  equally  well 
with  the  figures  for  carbon,  hydrogen,  and  nitrogen  given  by  the  inves- 
tigators named  above.  Its  ready  conversion  into  hydroxyazobenzene 
is  due,  not  to  a  reducing  action,  but  to  the  alkali  present,  as  zinc-dust 
and  alcohol  are  without  action  on  it.  It  is  therefore  benzeneazophenyl 
yhosjpJiate,  PO(0'C6H4*N'.*NPh)3,  and  may  also  be  prepared  by  acting  on 
the  potassium  salt  of  hydroxyazobenzene  with  phosphorus  oxychloride. 
The  second  product  of  the  reaction  cry^stallises  in  broad,  orange- 
yellow  needles,  melts  at  88",  and  sublimes  in  golden  plates.  It  is 
identical  with  the  parachlorazobenzene  prepared  by  Heuraann  and 
Mentha  (Abstr.,  1886,  874)  from  paramidoazobenzene.        H.   G.  C. 

Thiophenylhydrazine.  By  J.  Ruhl  (J5er.,  23,  3482—3483).— 
TJdopkeuylhydrazine,  S(C6H4*NH*NH2)..,  may  be  readily  obtained 
from  thioaniline  by  diazotising,  adding  sodium  hydrogen  sulphite, 
and  reducing  with  zinc-dust.  On  the  addition  of  concentrated  hydro- 
chloric acid,  the  hydrochloride  separates  out  as  a  sparingly  soluble 
salt,  which  is  collected,  pressed,  dissolved  in  w^ater,  and  treated  with 
alkali,  which  precipitates  the  free  base  iri  small  plates.  The  latter, 
after  washing  with  cold  water,  is  recrystallised  from  the  hot  liquid, 
and  separates  in  yellowish,  lustrous  plates  which,  on  drying,  form  a 
mass  resembling  paper.  It  melts  at  115",  decomposes  at  130°,  is 
sparingly  soluble  in  cold,  more  readily  in  hot  water,  easily  in  alcohol, 
and   reduces  Fehling's  solution  in  the  cold.     Its    hydrochloride   and 

Ijphate  foi'ni  white  powders. 
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Tbiophenylliydrazine  readily  combines  with  2  raols.  benzaldehyde, 
forming  the  crystalline  hydrazone,  S(C6H4'N2H!CHPh)2 ;  it  also  com- 
bines with  phenylcarbamide.  H.  G.   C. 

Diamylphenylhydrazone.  By  S.  Grimaldi  {Chem.  Centr,,  1890, 
ii,  553  ;  irora  L'Orosi,  13, 19U — 193). — In  manner  similar  to  that  used 
for  the  preparation  of  nonylmethylphenyl hydrazone  (Abstr.,  1890, 
1394),  the  author  has  now  prepared  its  isomeride,  diamylphent/lhjjdr- 
azone,  from  diamyl  ketone,  which  was  obtained  by  the  dry  distillation 
of  calcium  capronate.  The  ketone  combines  readily  with  phenyl- 
hydrazine,  the  elimination  of  water  commencing  at  ordinary  tenipe- 
ratures,  and  considerable  development  of  heat  occurring  during  the 
process.  Diamylphenylhydrazone^  C(C5H,i)2!N*NHPh,  is  an  oily, 
slightly-red  liquid,  having  a  strong,  agreeable  odour,  but  burning 
ta-te.  It  is  neutral,  insoluble  in  water,  soluble  in  ether,  alcohol, 
chloroform,  &c. ;  sp.  gr.  =  093896  at  0°.     It  remains  fluid  at  —9-5". 

J.  W.  L. 

Isomeric  Forms  of  Orthonitrophenylglyoxylic  Hydrazone. 
By  A.  Krause  {Ber.,  23,  3617 — 3622;  compare  Fehrlin,  Abstr.,  189U, 
1117). — The  hydrazone  is  converted  into  an  isomeric  form  (m.  p. 
188 — 189*^)  by  the  action  of  aqueous  potash  in  the  cold  ;  soda  is,  how- 
ever, without  action.  Both  compounds  yield  lead  salts,  from  which, 
on  treatment  with  sulphuric  acid,  the  original  substances  are  regene- 
rated. Isatic  hydrazone,  together  with  a  little  aniline,  is  formed 
from  each  compound  on  reduction  with  stannous  chloride. 

By  heating  the  hydrazone  with  sodium  ethoxide  and  twice  the 
molecular  proportion  of  ethyl  iodide  in  a  sealed  tube  for  three  hours 
at  130 — 140°,  the  ethyl  salt  is  obtained,  crystallising  from  alcohol  in 
yellow  prisms  melting  at  126 — 128°.  No  diethyl  derivative  could  be 
prepared. 

When  treated  with  hydrochloric  acid,  the  hydrazone  decomposes 
into  ammonia,  aniline,  and  resinous  matters. 

Metanitrophenylglyoxylic  hydrazone  is  disvsolved  in  alcohol  and 
treated  with  aqueous  potash  ;  a  sparingly  soluble  salt  is  formed  which 
is  allowed  to  remain  for  24  hours  ;  on  the  addition  of  hydrochloric 
acid,  evolution  of  gas  takes  place,  and  a  green,  insoluble  compound  is 
obtained  which  melts  at  284—285°. 

The  author  considers  that  from  these  results  the  formulae  previously 
advanced  for  the  two  orthonitro- derivatives  are  no  longer  probable, 
and  he  suggests  that  the  isomerism  of  the  compounds  may  be  of  a 
stereometric  nature,  similar  to  that  of  many  oximes,  and  explicable 
by  the  same  hypotheses.  J.  B,  T. 

Phenacyl  Sulphide.  By  J.  Tafel  and  A.  Mauritz  {Ber.,  23, 
i^474 — 3475). — In  a  paper  recently  published  by  Delisle  (Annalen, 
260,  250),  the  latter  has  described  acetoiiyl  phenyl  sulphide,  and  has 
announced  his  intention  of  preparing  other  ketonic  sulphides.  The 
authors  have  already  obtained  phenacyl  sulphide,  S(CH2'COPh)2,  and 
in  view  of  the  above  paper  of  Delisle,  now  publish  the  results  of 
their  investigation. 

Phenacyl  sulphide  is  readily  prepared  by  dissolving  100  parts  of 
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bromacetoplienoiie  in  400  parts  of  alcohol,  and  adding  a  solution  of 
12  parts  of  sodium  in  400  parts  of  alcoliol  saturated  with  hydrogen 
sulphide,  cooling  well  during  the  addition,  and  subsequently  heating 
for  a  short  time  on  the  water- bath.  It  crystallises  from  alcoliol  in 
compact,  colourless  prisms,  melts  at  77°,  is  very  slightly  soluble 
in  hot  water,  readily  in  alcohol,  acetic  acid,  chloroform,  and  benzene, 
and  also  dissolves  in  cold  concentrated  sulphuric  acid  with  a  yellow 
colour.  Jt  is  coloured  yellow  by  boiling  alkalis,  and  reduces  Fehling's 
solution  without  deposition  of  capric  sulphide.  On  treatment  with 
an  alkaline  solution  of  hydroxylamine,  it  yields  the  dioxime, 

S(CH3-CPh:NOH)2, 

which  is  recrystallised  from  acetic  acid.  It  melts  at  151°,  and  is 
sparingly  soluble  in  water,  light  petroleum,  and  benzene,  readily  in 
alcohol,  ether,  and  acetic  acid.     The  dihydrazone, 

S(CH2-CPh:N2HPh)2, 

obtained  by  heating  the  sulphide  with  phenylhydrazine  at  100", 
crystallises  from  alcohcl  in  slender,  colourless  needles  which  become 
yellow  in  the  air ;  it  melts  at  146 — 147°.  It  is  readily  soluble  in 
benzene  and  chloroform,  almost  insoluble  in  water  and  dilute  acids, 
but  dissolves  in  cold  concentrated  sulphuric  acid  with  a  yellowish- 
green  colour. 

When  bromacetophenone  is  boiled  with  alcoholic  soda,  it  yields  a 
crystalline  compound  of  as  yet  unascertained  constitution,  whicli 
seems  to  have  the  formula  CieHiaOgBr.  H.  G.  C. 

Metaparadiamidobenzoic    Acid.      By    A.    Zehra    {Ber.,    23, 

3625 — 3635). —  [N  :  H  :  C  =  1  :  2  :  4]  Difura7iylqm7ioxalinemietacarb. 
p  /  p  TT  (~) y ^ 

oxylic   acid,    A,^^TT^ri\'xT^^^^3'C00H,  is  prepared  by  the  action  of 
0(04030}.^ 

furile  on  metaparadiamidobenzoic  acid  in  glacial  acetic  acid  solution  ; 

it  crystallises  from  alcohol  in  pale-yellow  needles,  softens  at  235°,  and 

melts  at  245°.     The  compound  is  insoluble  in  benzene,  but  dissolves 

ill  dilute  ammonia  or  alkaline  carbonates  ;  with  hydrochloric  acid,  it 

yields  a  yellowish-red  colour,  whilst  the  sulphuric  acid  solution  is 

cherry-red,  and  the  original  substance  is  precipitated  unchanged  on 

the  addition  of  water.     The  barimn  salt,  (Ci7H9N204)2Ba,  crystallises 

in  pale-yellow  needles. 

CPh'N 
Diphenylquiiwxalinemefacarhoxylic  acid,  1  *  ^CeHa'COOH,  pre- 
pared from  diamidobenzoic  acid  and  benzile,  crystallises  from  glacial 
acetic  acid  or  alcohol  in  yellowish  plates  or  needles,  softens  at  280°,  and 
melts  at  28^"^.  It  is  very  sparingly  soluble  in  organic  media,  but 
dissolves  in  alkaline  carbonates  and  hydrochloric  acid.  The  barinvi 
salt,  (C2iHijN202)2Ba  +  3II.0,  crystallises  from  dilute  alcohol  in  small, 
white  needles.  The  ethyl  salt  is  deposited  from  alcohol  in  white 
needles,  melts  at  151°,  and  is  insoluble  in  ammonia. 

CMe!N 

Dimethylqiiinoxalinemetacarboxylic  acid,   •       *     ^>C6lIa'C00H,       is 


;-^()4  ABSTRACTS   OF   CHEMICAL    PAPERS. 

prepared  from  diaraidobenzoic  acid  and  diacetyl  ;  it  crystallises  from 
alcohol  in  small,  white  needles,  softens  at  250°,  and  melts  at  257 — 260° 
with  decomposition.  It  is  readily  soluble  in  alkaline  carbonates  and 
hydrochloric  acid,  but  more  sparingly  in  benzene  or  ether.  The 
silver  salt,  CnHgNgOsAg,  is  obtained  in  small,  white,  insoluble  needles. 

Methylhydroxyquinoxali7iecarhoxyliG    acid,     i  >C6H3*COOH, 

prepared  from  diamidobenzoic  acid  and  pyruvic  acid,  resembles  the 
previous  compound,  and  crystallises  in  white  needles  wdiich  blacken 
at  330°  without  melting.  The  barium  salt,  (CioH,N203)2Ba  +  SHgO, 
is  deposited  in  pale-yellow  needles. 

Methyl  phenylenedicarhoxymetaparadicarhamate, 

C6H3(NH-COOMe)2-COOH, 

is  obtained  from  diamidobenzoic  acid  and  methyl  chloroformate  ;  it 
crystallises  in  lustrous  needles,  softens  at  300°  and  melts  at  350°  with 
gas  evolution;  it  is  insoluble  in  water,  but  dissolves  in  alkaline 
carbonates.     The  silver  salt  is  gelatinous. 

NH 

Carhamidometaphenylcarboxylic  acid,  CO^-p^-rr^CeHa-COOH,  pre- 
pared from  diamidobenzoic  acid  and  carbonyl  chloride,  is  deposited  in 
small  needles  or  plates  which  are  scarcely  altered  at  360°  ;  it  is  very 
sparingly  soluble  except  in  alkaline  carbonates. 

Diacetylmetaparadiamidoherizoic  arid,  C6H3(NHAc)2*COOH,  crystal- 
lises from  alcohol  in  small,  white  needles,  melts  at  218°  with  evolu- 
tion of  gas,  and  is  sparingly  soluble  in  dilute  hydrochloric  acid. 

Formylparamidohem.oic  acid,  COOR'CeH.i'l!iK'COH.  [N  :  C  =  1  :  4], 
is  prepared  by  dissolving  paramidobenzoic  acid  in  concentrated  formic 
acid;  it  crystallises  from  alcohol  in  short,  white  needles  and  melts  at 
268"  with  decomposition.  Metanitroformylparamidohe^izoic  acid  is 
formed  by  the  action  of  fuming  nitric  acid  on  the  previous  compound  ; 
it  crystallises  from  alcohol  in  pale  yellow  needles,  and  melts  at  221° 
with  evolution  of  gas. 

Methenylamidlnephenylenemetacarhoxylic  acidf 

CH<^^>C6H3-COOH, 

is  prepared  by  the  reduction  of  the  nitro-compound,  and  crystallises 
from  dilute  formic  acid  in  white  needles  which  decompose  at  325° 
Avitliout  melting.  The  hydrochloride,  sulphate,  and  nitrate  are  crystal- 
line. J.  B.  T. 

Substitution  of  the  Anilido-group  for  Halogen  Atoms  in  the 
Benzene  Nucleus.  By  M.  Schopff  (Ber.,  23,  3440— 3445).— The 
behaviour  of  aniline  towards  parabromometanitrobenzoic  acid  has 
already  been  described  (compare  Abstr.,  1890,  374).  The  author 
finds  that  a  similar  reaction  takes  place  between  aniline  and  ortho- 
bromometanitrobenzoic  acid  and  the  corresponding  ortho-  and  para- 
nitriles  and  amides  and  the  sodium  salts  of  the  acids. 

Metanitro-orthanilidobenzoic  acid,  ]S[HPh-C6H3(]S'Oo)*COOH,  pre- 
pared by  the  action  of  aniline  on  orthobromometanitrobenzoic  acid,  is 


I 


ORGANIC   CHEMISTRY.  305 

obtained  in  small,  straw-coloured  needles,  by  precipitating  its  alco- 
holic solution  with  water;  it  melts  at  247 — 248°.  'i'he  anhydrous 
sodium  salt  is  obtained  as  a  brick-red  compound  by  adding  the 
theoretical  qnantity  of  sodium  to  a  solution  of  the  acid  in  absolute 
alcohol ;  it  absorbs  moisture  from  the  air,  and  then  crystallises  in 
yellow  needles  containing  2  mols.  HoO,  which  are  lost  over  sulphuric 
acid.  The  barium,  calcium,  lead,  copper,  silver,  and  mercury  salts 
were  also  prepared.  The  ethyl  salt  of  the  above  acid  crystallises  from 
alcohol  in  yellow  plates,  and  melts  at  121". 

MiianitroparaniUdobenzonitrile,^  NHPh'C6H3(N'0.>)'CIsr,  is  obtained 
by  carefully  heating  the  bromonitrile  with  aniline  for  a  short  time  ; 
it  crystallises  from  alcohol  in  short,  brick-red  needles  or  plates  and 
from  hot  water  in  needles,  melts  at  126",  and  is  easily  soluble  in 
alcohol,  acetone,  chloroform,  and  benzene,  less  soluble  in  light 
petroleum.  Nitranilidobenzanilide  and  nitranilidobenzamide  are 
formed  in  this  reaction  if  the  heating  is  prolonged,  as  the  hydrogen 
bromide  liberated  in  the  formation  of  the  anilidonitrile  hydrolyses 
it  to  amide.  These  two  compounds  are  easily  separated,  as  the  former 
is  only  slightly,  the  latter  easily,  soluble  in  hot  alcohol.  Metanitro- 
paranilidobenzamide  crystallises  in  yellow  needles,  melts  at  187°,  and 
by  the  further  action  of  aniline  is  converted  into  metanitroparanilido- 
}>enzanilide. 

Meianitro-orthanilidohenzonitrile,  !N"HPh'C6H3(N02)*CN',  is  sparingly 
soluble  in  hot  water,  but  easily  soluble  in  alcohol ;  by  precipitation 
with  water,  it  is  obtained  in  lemon-yellow  needles  which  melt  at 
17U°.  Unlike  the  para-compound,  it  is  not  hydrolysed  by  prolonged 
heating  with  the  hydrogen  bromide  formed  in  the  reaction. 

E.  C.  R. 

Derivatives     of    Parabromometanitrobenzoic     Acid.       By 

A.  Grohmann  (J^er.,  23,  344-5 — 3450). — Fanihrouioinetanitroljenzoic 
chloride,  NOj'CoHaBr'COCl,  obtained  by  the  action  of  phosphorus 
pentachloride  on  parabromometanitrobenzoic  acid,  forms  yellowish- 
Avhite  needles,  melts  at  51 — 53°,  and  is  soluble  in  benzene,  acetone, 
and  chloroform,  slightly  soluble  in  light  petroleum.  When  this 
compound  is  gently  warmed  with  aniline,  parabromometanitrobenz- 
anilide  is  formed  ;  at  a  higher  temperature  and  in  presence  of  excess 
of  aniline,  metanitroparanilidobenzanilide  is  formed.  Parahromometa- 
vitrohenzamlide  crystallises  from  alcohol  in  beautiful,  orange-yellow 
crystals  belonging  to  the  monosymmetric  system,  and  melts  at  156°. 
It  is  soluble  in  alcohol,  ether,  benzene,  carbon  bisulphide,  chloroform, 
and  acetone,  sparingly  soluble  in  light  petroleum,  and  insoluble  in 
Avater.  Metan,itroparanilidobenzanilide  forms  leafy  crystals,  melts  at 
216°,  and  is  soluble  in  alcohol,  benzene,  chloroform,  acetone,  and 
acetic  acid,  but  insoluble  in  light  petroleum. 

Parabromometanitrohenzamide  is  best  prepared  by  warming  the 
chloride  with  ammonium  carbonate.  It  crystallises  from  alcohol  in 
colourless  needles,  melts  at  156°  (compare  preceding  abstract)  and  is 
soluble  in  alcohol,  ether,  and  acetone,  insoluble  in  water,  light 
petroleum,  chloroform,  benzene,  and  carbon  bisulphide.  Metanitro- 
joaramidobe7izauiide,  obtained  by  heating  the  bromamide  with  alcoholic 


800  ABSTRACTS  OF  CHEMICAL  PAPERS. 

ammoTiia  at  180°,  crystallises  in  lemon-jellow  needles,  melts  at  227°, 
and  is  soluble  in  acetone,  acetic  acid,  sparingly  in  alcohol,  and 
insoluble  in  water,  benzene,  light  petroleum,  and  chloroform. 

By  the  action  of  ammonia  or  aniline  on  ethyl  parabromometanitro- 
benzoate,  the  halogen  is  displaced  by  the  amido-  or  anilido-group  ;  the 
ethoxy-group  remains  unaltered. 

Ethyl  metanitroparamidohenzoate  melts  at  145°  and  is  soluble  in 
alcohol,  benzene,  chloroform,  acetone,  ether,  acetic  acid,  and  aniline, 
insoluble  in  light  petroleum.  Ethyl  metanitroparanilidobenzoate  melts 
at  123°  (compare  Abstr.,  1890,  374).  E.  C.  K,. 

Toluidonitrobenzoic  Acid  and  Naphthylamidonitrobenzoio 
Acid.  By  E.  Heidknsleben  (Ber.,  23,  3451 — 3458). — Metanitruparu- 
{ortho)toluidohevzoic  acid,  C6H4Me*NH*C6H3(iS02)'COOHj  is  prepared 
by  heating  equal  weights  of  orthotoluidine,  bromonitrobenzoic  acid, 
and  glycerol  in  a  reflux  apparatus  until  the  liquid,  on  cooling,  solidi- 
fies to  a  brown  mass.  It  crystallises  from  dilute  alcohol  in  bright- 
brown  needles,  melts  at  210 — 211°,  and  is  easily  soluble  in  alcohol, 
chloroform,  benzene,  acetic  acid,  and  ether.  The  sodium  salt,  pre- 
pared by  adding  sodium  to  the  alcoholic  solution  of  the  acid,  crystal- 
lises in  beautiful,  dark-red  needles.  The  tthyl  salt  forms  bright- 
yellow  plates,  melts  at  10G°,  and  is  easily  soluble  in  alcohol,  ethei-, 
chloroform  and  benzene. 

Metamidopara(ortho) toluidohenzoic  acid, 

C6H4Me-NH-C6H3(NH2)-COOH, 

is  prepared  by  heating  the  nitro-acid  with  alcoholic  ammonium 
sulphide  at  120°.  It  crystallises  from  dilute  alcohol  in  white  needles, 
melts  at  167°,  rapidly  colours  in  the  air,  and  dissolves  in  alcohol, 
acetone,  and  benzene.  The  ethyl  salt  is  prepared  by  reducing  the 
corresponding  nitro-compound  with  alcoholic  ammonium  sulphide ; 
it  melts  at  115°,  and  is  easily  soluble  in  alcohol,  ether,  and  chloroform, 
slightly  soluble  in  benzene. 

Meianitrojpara{para) toluidohenzoic  acid, 

C6H4Me-NH-C6H3(N02)-COOH, 

has  already  been  described  by  M.  Schopff.  The  sodium  salt  forms 
beautiful,  dark-red  needles.  The  ethyl  salt  crystallises  in  beautiful 
dark-yellow  shining  plates,  melts  at  115",  and  is  easily  soluble  in 
alcohol,  ether,  and  benzene. 

Metamidopara(para) toluidohenzoic  acid, 

C6H4Me-NH-C6H,(NH2)-COOH, 

crystallises  from  dilute  alcohol  in  bright  yellow  needles,  melts  at 
l85*5",  and  is  easily  soluble  in  alcohol  and  acetone,  insoluble  in  water. 
The  ethyl  salt  crystallises  in  colourless  needles,  which  turn  blue  on 
exposure  to  air,  melts  at  145°,  and  dissolves  easily  in  alcohol,  ether, 
and  chloroform,  sparingly  in  benzene. 

Azimidopara(para)toluidobenzoic  acid  is  obtained  by  acting  on 
metamidopara(para)toluidobenzoic  acid  (2  grams)  dissolved  in  abso- 
lute alcohol  (20  c.c),  with  amyl  nitrite  (4  c.c),  and  a  few  drops  of 
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concentrated  hydrochloric  acid.  It  crystallises  from  alcohol  in 
beautiful,  rose-red  needles,  and  melts  at  271°.  The  nitrazimido- 
compound  is  obtained  by  dissolving  the  azimido-compound  in  fuming 
nitric  acid  and  precipitating  with  water.  It  forms  a  yellowish- white, 
non-crystalline  powder,  and  melts  at  253^. 

OrthamidophenyJpara(para)folylamine,  C6H4Me*NH'C6H4*NH2,  is 
obtained  by  distilling  the  amido-acid  under  diminished  pressure,  and 
may  be  purified  by  precipitation  from  its  aqueous  solution  with 
ammonia.  It  crystallises  from  water  in  colourless  plates  which  redden 
on  exposure  to  air,  melts  at  74°,  and  is  easily  soluble  in  alcohol,  ether, 
chloroform,  and  benzene.  When  dissolved  in  hydrochloric  acid, 
oxidation  takes  place,  and  the  solution  becomes  red. 

Meianitrojpara-^-7iaphthyla7nidohenzoic  acid, 

CxoH,-NH-C«H3(N02)-COOH, 

is  best  prepared  by  heating  a  mixture  of  parabromometanitrobenzoic 
acid  (1  part),  /5-naphthylamine  (2  parts),  and  glycerol  (3  parts)  to 
boiling  in  a  reflux  apparatus.  The  compound,  when  pure,  is 
brick-red,  and  is  soluble  in  alcohol,  acetone,  and  acetic  acid,  less 
soluble  in  benzene  and  chloroform,  and  insoluble  in  water.  The 
sodium  salt  is  a  red,  amorphous  powder  soluble  in  water.  The  ethi/l 
silt  crystallises  from  ether  in  beautiful,  bright-yellow  needles,  melts 
at  127*5,  and  is  soluble  in  alcohol,  acetone,  acetic  acid,  and  chloro- 
form. 

Metanitropara-a-napMhylamidohenzoic  acid  is  prepared  in  the  same 
way  as  the  y3-acid.  It  forms  a  red- brown,  amorphous  powder,  and  is 
easily  soluble  in  dilute  alcohol,  <fec.,  and  somewhat  soluble  in  hot 
wnter.  The  SGdlum  salt  forms  a  dark-red,  amorphous  powder.  The 
ethyl  salt  crystallises  in  beautiful,  red-brown  plates,  melts  at  109°, 
and  is  easily  soluble  in  alcohol,  benzene,  acetic  acid,  and  chloroform. 

Metamidopai'a-a-nuphthylamidobenzoic  acid, 


CioH,-NH-C6H3(NH2)-COOH, 


h 


prepared  by  reducing  the  nitro-acid  with  alcoholic  ammonium 
sulphide,  crystallises  in  white  needles,  which  become  red  on  exposure 
to  air,  decomposes  at  90°,  and  is  easily  soluble  in  alcohol,  benzene, 
ether,  and  chloroform,  insoluble  in  water.  E.  C.  E-. 

Nitration  of  Hydroxy  benzoic  Acids  by  Nitrous  Acid.     By 

A.  Deninger  (/.  pr.  Chem.  [2],  42,  550—553). — When  salicylic  acid 
is  nitrated  with  nitric  acid,  the  nitro-acid  of  m.  p.  228°  is  the  chief 
product,  that  of  m.  p.  144°  being  obtained  in  small  quantity  only.  By 
the  following  methods,  each  can  be  obtained  practically  free  from  the 
other. 

Asymmetrical  metanitrosalicylic  acid  [m.  p.  228°  ;  COOH  :  OH  :  NOo 
=  1:2:5]  is  obtained  by  mixing  salicylic  acid  (100  grams)  and 
sodium  nitrite  (130  grams)  with  water  (160  grams),  and  slowly 
adding  1-2  litres  of  sulphuric  acid  (sp.  gr.  1*52),  so  that  the  tempe- 
rature may  not  rise  above  15°,  vigorous  stirring  being  kept  up  during 
the  process.     After  some  four   hours,  the  liquid   is  warmed  to  50", 
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and  after  several  hours  more,  the  solid  is  filtered  and  recrystallised 
from  water. 

Consecutive  metanitrof^alicjlic  acid  (m.  p.  144°)  is  obtained  by  mixing 
salicylic  acid  (100  grams)  and  sodium  nitrite  (170  grams),  with  water 
(150  grams),  and  adding  1  litre  of  sulphuric  acid  (sp.  gr.  1-52)  at  60° 
all  at  once,  so  that  the  temperature  may  rise  quickly,  as  otherwise 
much  of  the  acid  of  m.  p.  228°  will  be  formed.  The  solution  of  the 
solid  mass  in  water  must  be  heated  with  animal  charcoal  for  some 
time  to  eliminate  orthonitrophenol. 

Metanitroparahydroxybenzoic  acid  (m.  p.  185°)  is  obtained  by  mix- 
ing parahydroxybenzoic  acid  (100  grams)  and  sodium  nitrite 
(200  grams)  with  water  (200  grams),  addiug  1  litre  of  sulphuric 
acid  (sp.  gr.  1'52)  at  40°,  and  heating  for  a  long  time  on  the  water- 
bath.  When  sodium  nitrite  and  cold  sulphuric  acid  are  added  to  the 
parahydroxy-acid,  no  nitro-acid  is  formed  ;  but,  if  the  nitrite  and 
sulphuric  acid  are  mixed  first,  and  the  hydroxy  ben  zoic  acid  then  added, 
the  yield  of  nitro-acid  is  abundant ;  this  shows  that  the  formation  of 
nitro-<ylsulphuric  acid  is  necessary,  a  conclusion  proved  by  substitut- 
ing this  acid  for  the  mixed  sodium  nitrite  and  sulphuric  acid  with 
good  results.     Phenol  cannot  be  nitrated  like  this.  A.   G.  B. 

Ortho-  and  Meta-cresotic  Acid.  By  R.  Nietzki  and  F.  Rup- 
PERT  {Ber.,  23,  347t) — 3480). — Orthocresotic  acid  unites  with  diazo- 
benzene  chloride  in  the  usual  manner,  forming  an  azo-dyo,  which 
is  readily  converted  by  reduction  with  stannous  chloride  into  amid- 
orthocresotic  acid.  On  the  addition  of  concentrated  hydrochloric  acid, 
the  hydrochloride  separates  as  a  precipitate  which  is  readily  soluble 
in  water,  although  but  sparingly  in  hydrochloric  acid,  and  may  be 
readily  purified  by  dissolving  in  water  and  precipitating  with  acid. 
On  dissolving  it  in  aqueous  sodium  carbonate  and  saturating  with 
acetic  acid,  the  free  amido-acid  is  obtained  in  small,  colourless 
plates,  which  are  very  sparingly  soluble  in  the  common  solvents,  and 
melt  with  decomposition  above  300°.  According  to  Jacobsen,  ortho- 
cresotic acid  has  the  constitution  [OH  :  Me  :  COOH  =1:2:  6],  and 
as  the  azo-group  almost  invariably  replaces  the  hydrogen  atom  in  the 
para-position  to  the  hydroxy  I  group,  it  is  probable  that  the  amido- 
group  in  the  above  acid  occupies  the  position  4. 

When  amidoithocresotic  acid  is  treated  with  acetic  anhydride 
and  sodium  acetate,  it  yields  a  diacetyl  compound,  which  is  very 
soluble  and  difficult  to  purify.  On  warming  it  with  dilute  alkali,  the 
acetyl  group  in  combination  with  the  hydroxyl  is  eliminated,  and  on 
the  addition  of  an  acid,  the  monacetyl  derivative  is  precipitated  in  small, 
colourless  needles  melting  at  275^.  On  treating  the  amido-acid  with 
nitrous  acid,  a  very  stable  diazo-compound  is  formed,  which  may  be 
recrystallisedf  rom  hot  water ;  on  reduction,  it  yields  a  hydrazine  deriva- 
tive. On  distilling  the  acid  with  quicklime  or  sodium  carbonate,  it  yields 
paramidorthocresol,  thus  confirming  the  above  assumption  with  regard 
to  the  position  of  the  amido-group. 

When  acetylamidocresotic  acid  is  nitrated  in  acetic  acid  solution, 
the  carboxyl  group  is  eliminated,  and  its  place  taken  by  the  nitro- 
group.      The    acetylamidonitrocresol    thus    formed    crystallises    from 


II 
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alcohol  in  thick,  yellow  noedles  which  melt  at  217°;  on  boiling  with 
dilute  sulphuric  acid,  it  yields  the  corresponding  araidonitrocresol. 
This  separates  from  alcoholic  solution  in  long,  brownish-red  needles 
melting  at  118°,  and  forms  beautiful,  red,  crystalline  salts  with  alkalis. 
On  treatment  with  nitrous  acid,  it  yields  a  diazo-compound,  crystallis- 
ing in  yellow  needles,  which  may  be  dried  at  70 — 80°,  but  explode  at  a 
higher  temperature.  It  is  almost  unaltered  by  boiling  alcohol,  but  the 
diazo-group  may  be  removed  if  a  moderate  quantity  of  alkali  be  added 
to  the  boiling  solution.  The  nitrocresol  thus  formed  is  identical  with 
the  one  obtained  by  Hofmann  and  v.  Miller,  which  has  the  constitution 
[Me  :  OH  :  NO2  =1:2:3],  showing  that  the  nitro-group  has,  in 
reality,  taken  the  position  previously  occupied  by  the  carboxyl. 

Metacresotic  acid  was  treated  in  exactly  the  same  manner  as  the 
ortho-compound.  The  amidometacresotic  acid  obtained  from  it  forms 
small,  colourless  plates  which  melt  at  265°.  From  analogy,  tl>e  most 
probable  constitution  is  [OH  :  Me  :  NH2 :  COOH  =  1:3:4:6],  and  this 
is  proved  by  the  fact  that,  on  distillation  with  sodium  carbonate,  it  yields 
pararaidometacresol,  which  is  converted  by  oxidation  into  toluquinone. 
On  treatment  with  nitrous  acid,  amidometacresotic  acid  yields  a 
diazo-compound  similar  to  that  obtained  from  the  ortho-compound; 
this  also  yields  a  hydrazine  on  reduction.  The  diacetyl  and  won- 
acetyl  compounds  are  also  obtained  in  a  similar  manner.  The  latter 
may  also  be  nitrated  with  elimination  of  the  carboxyl  group,  but  in 
this  case  a  dinitro-compound  is  obtained,  which  forms  thick,  yellow 
crystals  melting  at  225°,  and  has  acid  properties,  forming  a  potassium 
salt  which  crystallises  in  beautiful,  red  needles.  On  warming  with 
dilute  sulphuric  acid,  it  yields  amidndinitrocresol,  which  crystallises 
from  alcohol  in  ruby-red  needles  melting  at  160°,  and  has  both  acid 
and  basic  properties.  On  heating  with  acetic  anhydride,  it  yields  a 
diacetyl  derivative  melting  at  175°. 

When  amidodinitrocresol  is  treated  with  nitrous  acid,  it  yields  a  very 
explosive  diazo-compound,  crystallising  in  yellow  plates.  The  diazo- 
group  may  be  removed  by  boiling  with  alcohol  in  weak  alkaline  solu- 
tion ;  the  dinitrocresol  thus  obtained  crystallises  in  orange-red  needles 
melting  at  99".  The  constitution  of  the  latter  can  only  be  represented 
by  one  of  the  following  formulae,  if  it  be  assumed  that  one  nitro-group 
takes  the  place  of  the  carboxyl  in  the  amido-acid, 

I.   [OH  :  NO2  :  Me  :  NO2  =  1  :  2  :  3  :  6], 

II.   [OH  :  Me  :  (NO^z  =1:3:5:6]. 

Of  these  the  former  is  the  more  probable,  as  compounds  in  which  the 
nitro-groups  occupy  the  adjacent  position  are  usually  unstable ; 
moreover,  on  reduction,  it  yields  a  diamido-compound,  which  does  not 
form  an  azine  or  quinoxaline  on  treatment  with  orthodiketones. 

H.  G.  C. 
Salige nine xy acetic  Acid.  By  P.  Biginelli  (Chem.  Centr.,  1890, 
ii,  623 — 624;  from  Ayin.  Cliim.  Farm.,  12,  69 — 72). — fSaUgeninoxir 
acetic  acid,  OH-CHa'CeHi-O-CHa'COOH,  is  prepared  by  warming  sali- 
genin  with  chloracetic  acid  in  presence  of  sodium  hydroxide.  The 
mixture  is  first  warmed  on  the  water-bath,  and  finally  over  the  flame 
directly.     The  mass  is  then  dissolved  in  a  little  water,  and  the  acid 
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liberated  bv  the  addition  of  sulphuric  acid.  The  acid  may  be  recrys- 
tallised  from  water,  and  is  thus  obtained  in  white,  lustrous  plates 
melting  at  120°.  The  solutions  of  the  sodium  and  potassium  salts  are 
precipitated  by  lead  acetate,  calcium  chloride,  and  silver  nitrate,  but 
not  by  barium  chloride.  The  lead  and  calcium  salts  are  powdery ; 
the  silver  salt  has  the  formula  CgHgOiAg  +  2H2O.  It  loses  1  mol. 
H.^0  readily,  but  retains  the  second  molecule  somewhat  persistently. 
By  treating  the  silver  salt  with  methyl  iodide,  an  ethereal  salt  of  the 
formula  C19H20O7  is  obtained,  which  probably  has  the  constitutional 
formula  OH-CH^-CoHrO-CHa-COO-CH/CfiHi-b-CHo/COOMe. 

If  saligeninoxyacetic  acid  is  heafed  in  a  current  of  dry  air  at 
TOO — 108°,  it  loses  I  mol.  H2O,  and  becomes  converted  into  a  caramel- 
like substance  of  the  formula  CgHgOa,  and  melting  at  140°.  It  is 
insoluble  in  all  ordinary  menstrua,  and  dissolves  only  in  soda  or 
potash.  J.  W.  L. 

Thionylamines,  a  New  Class  of  Compounds  containing 
Sulphur.  By  A.  Michaelis  and  R.  Herz  (Ber.,  23,  3480—3482).— 
It  has  already  been  shown  by  Michaelis  (Abstr.,  1890,  617)  that 
thionyl  chloride  readily  acts  on  primary  and  secondary  asymmetrical 
hydrazines  forming  compounds  in  which  the  hydrogen  atoms  of  the 
NH2  group  are  displaced  by  the  SO2  group.  The  authors  find  that 
the  same  reaction  takes  place  even  more  readily  with  the  simple 
amido-compounds.  The  action  of  this  reagent  on  aniline  has  also 
been  examined  by  SchifF  (Annalen,  102,  111)  and  Bottinger  (Abstr., 
1878,  863).  The  authors  proceeded  in  a  similar  manner  to  the  last- 
named,  dissolving  20  grams  of  aniline  in  double  its  volume  of  dry 
benzene  and  adding  20  grams  of  thionyl  chloride  also  diluted  with 
benzene,  when  separation  of  a  solid  substance  and  development  of  heat 
takes  place.  The  viscid  mass  is  then  heated  in  a  reflux  apparatus,  when 
a  further  reaction  takes  place,  and  the  contents  of  the  flask  become 
thin.  After  cooling,  the  precipitated  aniline  hydrochloride  is  filtered 
off,  and  the  clear  liquid  distilled.  As  soon  as  the  benzene  has  passed 
over,  the  thermometer  rises  to  198 — 200°  and  a  yellow  liquid  con- 
denses, which  after  redistillation  is  quite  pure,  and  as  shown  by  its 
analysis,  consists  of  thionylanib'ne,  SOiNPh.  This  boils  at  200°,  has  an 
aromatic  and  somewhat  pungent  odour,  and  is  slowly  decomposed  by 
water  and  dilute  acids,  and  quickly  by  alkalis  with  formation  of  aniline 
and  an  alkaline  sulphate. 

Thionylparatoluidine,  C7H7*N!SO,  is  prepared  in  a  similar  manner; 
it  is  a  yellow  liquid  which  has  an  aromatic  odour,  boils  at  224°, 
and  solidifies  in  a  freezing  mixture  to  well-developed,  yellow  crystals 
melting  at  7°. 

The  reaction  appears  to  be  quite  general,  the  thionyl  group  playing 
the  same  role  with  primary  amines  as  the  nitroso-group  does  with 
secondaiy  amines.  H.  G.  C. 

Metethoxyphenylsulphonic  Acid.  By  A.  Deltsle  and  G.  Lagai 
{Ber.,  23,  3392 — 3391). — Potassium  metetho^ryplienylsulphonate^ 

OEt-CeH4-S03K  +  H2O, 
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is  deposited  from  water  in  hard,  octaliedral  crystals,  and  from  dilute 
alcohol  in  long,  flat,  lustrous  needles.  The  barium,  salt,  C8H9S04Ba  + 
4H2O,  crystallises  in  needles  ;  the  calcium  salt,  (C8H9S04)2Ca  +  SHjO, 
is  deposited  in  thin,  colourless  plates.  The  free  acid  crystallises  with 
difficulty,  and  is  readily  soluble  in  water  or  alcohol.  The  sulpho- 
chloride  crystallises  from  ether  in  hard,  pale-yellow  needles,  and  melts 
at  38°.  The  sulphonamide  crystallises  from  water  in  long",  white 
needles  and  melts  at  131°.  The  hydro  sulphide,  OEt-C6H4'SH,  is  pre- 
pared by  the  reduction  of  the  sulphochloride,  boils  at  238 — 239°,  and 
n  warming  with  sulphuric  acid  gives  a  yellow  coloration  which 
hanges  successively  to  red,  green,  and  blue.  J.  B.  T. 

Synthesis  of  Indigo  and  Allied  Dyes.  By  K.  Heumann  (Ber., 
\&,  3431 — 3435). — Phenylglycocineorthocarboxylic  acid  is  prepared 
ly  heating  anthranilic  acid  (63  parts)  with  chloracetic  acid  (47 
)arts)  and  water  (500  parts)  for  two  hours  in  a  reflux  apparatus.  It 
5pystallises  from  hot  water  as  a  yellowish,  granular  mass,  and  melts 
it  about  200°  with  decomposition.  It  is  only  slightly  soluble  in  cold 
-^ater.  The  alcoholic  solution  shows  a  blue  fluorescence.  The  pre- 
)aration  of  indiorotin  from  this  compound  is  best  carried  out  as 
follows  : — -PheTiylglycocineorthocarboxylic  acid  (I  psrt)  is  fused  with 
i potash  (3  parts)  and  water  (1  part),  with  constant  stirring,  and  tho 
mixture  heated  at  180 — 200°  as  long  as  it  deepens  in  colour.  The 
melt  is  treated  with  water,  oxidised  with  a  current  of  air  or  with 
ferric  chloride  and  hydrochloric  acid,  and  the  precipitated  indigo 
collected  and  washed.  The  temperature  of  the  reaction  is  60 — 80*^ 
lower  than  is  the  case  when  phenylglycocine  is  employed  (compare 
this  vol.,  p.  75).  E.  C.  R. 

Synthesis  of  Indigo  from  Phenylglycocine.  By  L.  Lederer 
(/.  pr.  Ghem.  [2],  42,  565 — 567).^ — The  author  combats  Heumann's 
claim  for  priority  in  this  matter  (this  vol.,  pp.  75,  206).  With  regard 
to  Heumann's  criticism  that  the  indigo  cannot  actually  exist  in  the 
melt,  the  author  points  out  that  when  indigotin  is  melted  with  sodium 
hydroxide  in  a  test-tube,  the  melt  first  becomes  yellow  and  then 
,  orange- red,  subsequently  again  giving  indigo- blue  when  treated  with 
dilute  sulphuric  acid  ;  this  behaviour  is  exactly  similar  to  that  of 
phenylglycocine  and  sodium  hydroxide  when  melted  together. 

A.  G.  B. 

Action  of  Methyl  Iodide  on  Hydro- a-methylindole.  By  C. 
Zattt  and  A.  Ferratini  (Chem.  Centr.,  1890,  ii,  554  ;  from  Bend.  Acad. 
Lincei,  6,  i,  463 — 466 j. — By  boiling  hydro-a-methylindole  (1  part)  with 
methyl  iodide  (3  parts)  for  20  minutes  in  a  reflux  apparatus,  an  oil 
is  formed  which  is  insoluble  in  the  excess  of  iodide.  After  distilling 
oif  the  methyl  iodide,  the  oily  substance  solidifies,  and  may  be  re- 
crjstallised  from  alcohol.  It  is  of  a  slightly  red  colour,  smells  of 
indole,  and  melts  at  200 — 202"*.     It  is  the  iodide  of  an  ammonium 

base,  C6H4<^^,.^   j]>CHMe,  and  dissolves  in  water  and  alcohol.     By 

the  action  of  moist  silver  oxide,  the  free  base  may  be  obtained.     The 
latter  is  crystalline,  and   absorbs  moisture  and   carbonic  auhydride 
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fi'om  the  air.  By  agitating  the  iodide  with  freshly  precipitated  silver 
chloride,  the  chloride  is  formed,  which  is  also  hygroscopic.  From  it, 
the  aurochloride  and  platinochloride  may  be  prepared. 

J.  W.  L. 

Indazole  Derivatives.  By  O.  N.  Witt,  E.  Noltino,  and  E. 
Grandmougin  (Ber.,  23,  3635 — 3644). — The  conversion  of  nitro- 
tolaidine  [Me  :  NHo  :  NO2  =  1:2:4]  into  the  corresponding  phenol 
by  means  of  the  diazo-reaction  is  only  complete  under  certain  special 
conditions,  for  example,  by  the  addition  of  sodium  nitrite  to  the  base 
dissolved  in  hot  hydrochloric  acid  ;  in  ordinary  circumstances,  more 
or  less  nitroindazole  is  formed,  probably  on  account  of  the  close 
proximity  of  the  methyl  and  diazo-groups. 

Nitroindazole,  N03-C6H,<V^>]^rH  [CH  :  NH  :  NOo  =  1  :  2  :  4], 

is  prepared  by  dissolving  nitrotoluidine  (30  grams)  in  60  grams  of  con- 
centrated sulphuric  acid,  diluted  with  1  litre  of  water;  the  solution  is 
cooled,  mixed  with  14  grams  of  sodium  nitrite  dissolved  in  200  c.c. 
of  water,  and  slowly  warmed  on  the  water- bath  ;  it  is  finally  boiled  for 
a  short  time,  and,  on  cooling,  a  mixture  of  nitroindazole  and  nitro- 
cresol  is  deposited  ;  this  may  be  separated  by  repeated  crystallisation 
from  water  or  xylene  ;  the  pure  product  is  obtained  in  white,  lustrous 
needles  which  melt  at  181°,  and,  in  small  quantities,  may  be  volati- 
lised without  decomposition.  The  sodium  salt  crystallises  in  yellow 
needles.       The    silver    salt    is    also     yellow.       Tho     methyl     ether, 

PIT 
NOo-C6H3<  I >>NMe,  is  obtained  by  the  action  of  methyl  iodide 

and  alcoholic  potash  on  niti-oindazole  or  the  mixture  of  this  and  the 
cresol ;  it  crystallises  from  benzene  in  pale-yellow,  flat  needles,  melts 
at  159°,  is  insoluble  in  light  petroleum,  and  yields  azoxy-derivativcs 
on  prolonged  heating  with  alcoholic  potash.  The  cori-esponding 
derivative  of  nitro-orthocresol  crystallises  from  light  petroleum  in 
colourless  needles  melting  at  74°.  Acetyltiitroitidazole  crystallises 
Irom  alcohol  in  lustrous  needles,  melts  at  139 — 140"",  and  sublimes 
without  decomposition. 

By  the  action  of  aqueous  bromine  on  nitroindazole,  a  monobrnmo- 
derivative  is  formed,  which  is  deposited  from  benzene  in  small, 
yellow  prisms,  and  from  alcohol  in  small  needles,  which  melt  at  2*29°. 
The  sodium  salt  crystallises  in  red  needles. 

No  satisfactory  results  were  obtained  by  the  oxidation  of  nitro- 
indazole. 

Nitroindazole  may  be  reduced  by  the  action  of  stannous  chloride  in 
acid  solution  ;  it  is,  however  preferable  to  employ  ammonium  sulphide. 

PTT 
Amidoindazole,  NHa'CcHa-cC^  I ^-NH,     crystallises   from    water    in 

white  plates  or  needles;  the  former  contain  water  of  crystallisation, 
whilst  the  latter  are  anhydrous  and  melt  at  210"^.  The  hydrochloride 
is  deposited  from  alcoholic  solution  in  white  needles,  decomposes  at 
230"^  without  melting,  and  is  readily  soluble. 

By  the  action  of  sodium  nitrite  on  a  salt  of  amidoindazole,  hydroxy- 
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indazole,    OH*C6H3<[  i >NH,    is    obtained ;     it   is    deposited   from 

(water  in  colourless  crystals,  melts  at  215 — 216°  (?  265 — 266°),  and 
jsablimes  without  decomposition.  Indazole  is  produced  by  elimina- 
Ition  of  the  amido-group  from  amidoindazole,  and  is  found  to  be 
Identical  with  a  specimen  prepared  according  to  the  method  of  E. 
'ischer  and  Kuael.  No  indazole  could  be  obtained  from  ortho- 
)luidine  by  the  method  described  above.  J.  B.  T. 

Derivatives  of  Benzidinemetasulphonic  Acid.  By  A.  Zehra 
[Ber.,  23,  8459 — 3464). — Sodium  diacetylhenzidinemetasulpJionate^ 
''HAc'C6H4'C6H3(NHAc)-S03Na,    is    prepared    by    heating  sodium 

mzidinesulphonate  with  somewhat  more  than  an  equal  weight  of 
icetic  anhydride.  Unlike  most  alkali  salts  of  ace tamidosul phonic 
;ids,  it  is  sparingly  soluble  in  cold  water,  but  easily  soluble  in 
lot  water,  from  which  it  crystallises  in  beautiful,  long,  colourless 
leedles. 

Metadinitrodiacetylhenzidiner,ietasuljphonic  acid., 

]Sr02-C6H3(NHAc)-C6Ho(NHAc)(NOo)-S03H, 

jbtained  by  treating  a  solution  of  the  above  compound  in  concen- 
[rated  sulphuric  acid,  cooled  to  +  5°,  with  a  mixture  of  concentrated 
litric  and  sulphuric  acids,  has  an  orange-yellow  colour,  and  is 
extremely  soluble  in  water  and  alcohol.  The  potassium  salt  crystal- 
lises from  hot  water  in  yellow  needles.  By  heating  with  dilute 
sulphuric  acid  (1  :  2),  the  acetyl  groups  are  eliminated  and  meta- 
dlnitrohenzidinpinetasulphonic  acid, 

NOo-C6H3(NH2)-C6H2(NH2)(]SrOo)-S03H, 

is  obtained  as  a  dark-red,  granular  mass,  very  slightly  soluble  in  both 
liot  and  cold  water,  but  somewhat  soluble  in  dilute  mineral  acids. 
The  potassium  salt  crystallises  in  bright-red  needles,  and  is  only 
slightly  soluble  in  hot  and  cold  water  ;  the  ammonium  and  sodium 
salts  show  the  same  behaviour.  The  tetrazo- compound  yields  with 
/:i-naphthol  a  blue-black  dye  of  coppery  lustre,  which  does  not  dye 
cotton,  and  dyes  wool  in  an  acetic  acid  bath  a  garnet-red ;  with 
^-naphtholdisulphonic  acid  R.,  it  gives  a  beautiful  reddish-violet, 
and  with  /3-naphtholdisulphonic  acid  G.,  a  violet-black  dye. 
Metadiamidohenzidinemetasulphonic  acid, 

C6H3(NHo),-C6H2(NH2)2-S0.3H, 

is  obtained  by  reducing  the  nitro-compcjund  with  tin  and  hydro- 
chloric acid.  The  hydrochloride  is  extremely  stable,  and  is  easily 
soluble  in  hot  water,  slightly  so  in  cold  water.  Sodium  nitrate,  when 
added  to  the  acid  solution,  causes  the  precipitation  of  fine,  yellow 
flocks,  consisting  probably  of  the  azimide,  but  owing  to  the  small 
quantity  it  could  not  be  examined.  Ferric  chloride  instantly  darkens 
the  solution,  and  precipitates  a  black  compound.  Platinic  chloride 
does  nut  form  a  double  salt,  but  acts  as  an  oxidising  agent.  The 
picrate  crystallises  in  bright-yellow  needles,  and  is  sparingly  soluble  in 
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alcoliol  and  water.  When  a  hot  acid  solution  of  the  diamine  is  treated 
with  the  potassium  salt  of  croconic  acid,  the  azine, 

3  3 

^Nv  1  1  5  /N  V 

aH,03<^/>CeH3-C6H2(S03H)<^^^CAC3, 

is  formed ;  this  when  dry  has  a  black  colour  and  green  metallic  lustre, 
and  is  very  slightly  soluble  in  water,  but  more  soluble  in  dilate 
alkali,  from  which  the  potassium  salt  is  precipitated  in  black,  micro- 
crystalline  needles  on  the  addition  of  concentrated  potash.  An  aqueous 
solution  of  the  azine  is  completely  decolorised  by  barium  chloride, 
and  a  heavy,  black  compound  separates.  E.  C.  R. 

Fluorene  Hydrides.  By  P.  A.  Gute  (BhU.  Soc.  Ghim.,  [3],  4. 
266—268;  compare  Abstr.,  1889,  720).— Fluorene  (3-6  grams),  phos- 
phorus (3  grams),  and  hydriodic  acid,  sp.  gr.  1*7  (9  grams),  were 
heated  in  sealed  tubes  at  250 — 260°  for  6 — 7  hours,  and  the  liquid 
resulting  from  the  extraction  of  the  product  with  ether  was  frac- 
tionated over  sodium.  Two  hydrides  were  obtained,  a  decahydride. 
C13H20,  which  boils  at  254 — 256°,  under  a  pressure  of  727  mm.,  and 
which  is  still  liquid  at  —15°,  but  crystallises  above  —73°,  and  is 
oxidised  on  contact  with  air,  and  an  octohydride,  C13II18,  boiling  at 
272 — 275°,  having  properties  similar  to  the  former.  Both  these 
hydrides  are  soluble  in  ether  and  benzene,  and  have  an  odour  likt- 
that  of  diphenylmethane.  In  addition  to  these  hydrides,  a  sample  of 
fluorene  containing  traces  of  phenanthrene  yielded  phenanthrene 
octohydride,  boiling  below  300°.  T.  G.  N. 

Oximes  of  Haloid  Benzophenones.  By  R.  Demuth  and  M. 
DiTTRiCH  (Ber.^  23,  3609 — 3617).  —  Parachlorobenzophenone,  prepared 
from  chlorobenzoic  chloride  and  benzene,  when  acted  on  by  hydroxyl- 
amine  and  excess  of  alkali  in  the  cold,  yields  two  oximes  which 
may  be  separated  by  fractional  crystallisation  from  alcohol ;  the 
one  melts  at  155 — 156°  instead  of  149°,  as  previously  stated  by 
Beckmann  and  Wegerhoff  (Abstr.,  1889,  1066),  and  is  termed  the 
a-oxime.  The  second,  or  y3-,  and  more  soluble  modification,  is  de- 
posited from  dilute  alcohol  in  square  prisms  melting  at  95°.  No  other 
oxime  could  be  isolated.  Both  compounds  dissolve  completely,  althougii 
with  some  difficulty,  in  aqueous  alkalis.  The  /3-oxime  is  converted 
into  the  a-modification  by  heating  for  about  three  hours  on  the  water- 
bath,  but  no  change  occurs  on  boiling  with  alcohol.  Both  compounds 
yield  chlorobenzophenone  when  heated  with  hydrochloric  acid  for 
eight  hours  at  100°. 

ac-Acetijlparachlorobenzophenone  crystallises  from  alcohol  in  rhombo- 
hedra,  and  melts  at  147 — 148°.  The  ^-acetyl  derivative  is  readily 
soluble  in  alcohol,  from  which  it  is  deposited  in  long,  slender  needles, 
and  melts  at  105 — 106°.  The  hydroximes  are  regenerated  from  both 
compounds  by  the  action  of  alcoholic  potash. 

a-Parachlorohenzophenone  benzyl  ether  is  obtained  by  treating  thf> 
hydroxime  with  benzyl  chloride  and  sodium  ethoxide,  and  crystallises 
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t'l'om  alcoliol  in  short  prisms  molting  at  74 — -75°.  The  corresponding 
^-derivative  is  deposited  from  alcohol  in  long,  flit  needles,  ami  melts 
at  98—99^.     Both  compounds  yield  benzyl  iodide  when  heatod  with 

lydriodic  acid. 
Metadihromoheiizophenone  is  best  prepared  by  heating  banzonhenone 

ith  the  calculated  quantity  of  bromine,  together  with  a  little  iodine 
md  water,  in  a  seiled  tubo  for  fonr  hours  at  150°  ;  after  p  iri*i  nation, 
the  product  crystallises  from  alcohol  in  broad,  lustrous  needles,  and 

lelts  at  141 "";  the  yield  is  40  per  cent.  On  gently  heitinj;-  with  solu- 
;ion  of  hydroxylamine  hydrochloride,  an  oxime  is  obtained,  which  is 
sparingly  soluble  in  alcohol,  and  crystallises  in  slender  needles  ;  the 
deld  is  quantitative.  The  ketone  is  regenerated  by  the  action  of 
lydrochloric  acid.  No  other  oxime  could  be  separated,  and  only  the 
►ne  compound  is  formed  on  treating  the  ketone  with  hydroxylamine 
md  excess  of  alkali  in  the  cold.  All  attempts  to  transform  the  oxime 
[nto   a  second  modification  were    fruitless.     From  these   results,  it 

rould  appear  that  the  power  of  forming  two  oximes  is  dependent  on 
jlie  symmetry,  or  otherwise,  of  the  molecule.  J.  B.  T. 

Action  of  Nitrogen  Tetroxide  on  Aromatic  Ketoximes  and 
n  Glyoximes.  By  R.  Scholl  (5er.,  23, 3490— 3505).— The  author 
as  previously  shown  ( Abstr.,  1888, 443)  that  aliphatic  ketoximes,  vyrhen 
eated  with  nitrogen  tetroxide  in  ethereal  solution,  are  converted 
hto  pseudonitroles.  The  aromatic  ketoximes  behave  in  a  somewhat 
similar  manner,  but  the  compounds  obtained  appear  to  correspond 
not  with  the  fatty  pseudonitroles,  but  with  the  dinitro-compounds 
obtained  by  the  oxidation  of  the  latter. 

When  benzophenonoxime  (6  grams)  is  dissolved  in  ether  (120 
grams),  and  nitrogen  tetroxide  (3"5  grams)  added,  a  brown  solution 
is  formed,  which,  after  remaining  for  10  minutes,  is  shaken  with 
soda  solution  to  remove  nitric  and  nitrous  acids,  dried  wir.h  calcium 
chloride,  and  allowed  to  evaporate  in  a  vacuum.  The  product  of  the 
reaction  is  thus  obtained  in  large,  colourless,  seemingly  monosymmetric 
plates,  which  may  be  purified  by  the  addition  of  water  to  the  hot  alco- 
liolic  solution.  It  has  the  composition  C13H10N2O4,  melts  at  78 — 78*5°, 
decomposes  with  evolution  of  brown  fumes  at  98  ^  and  is  soluble  in 
the  common  organic  solvents.  The  simplest  supposition  is  that  it  is 
diphenyldinitwmethane,  CHPho(N'0>)a.  That  the  nitro-groups  have 
not  entered  the  benzene  ring  is  shown  by  the  fact  that  on  reduction 
it  yields  benzophenonoxime  and  benzyl hydrylamine,  CHPh'/NHs; 
the  formation  of  the  first-named  compound  is  not,  however,  altogether 
in  favour  of  the  supposition  that  the  above  substance  is  a  dinitro- 
compound,  and  it  is  not  impossible  that  both  this  compound  and  also 
the  corresponding  fatty  dinitro-compounds  may  have  a  constitution 

expressed  by  the  general  formula  Xo!C!N«^^x  ^<^  ,  which  agrees  with 

the  formula  recently  suggested  by  V.  Meyer  (Abstr.,  1888,  702)  for 
the  pseudonitroles,  namely,  XoiCiN^'O'NOg.  For  the  sake  of  simplicity, 
however,  these  substances  may,  for  the  present,  be  regarded  as  dinitro- 
compounds. 

Acetophenonoxime  is  acted  on  by  nitrogen  tetroxide  in  the  same 

y  2 
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manner,  but  the  oil  obtained  contains  acetopbenone,  which  could  not 
be  separated.  On  heating  to  60°,  tbe  oil  decomposes,  witb  evolution 
of  nitrous  fumes. 

Nitrogen  ietroxide  acts  on  aldoximes  in  quite  a  different  manner; 
a   simple  oxidation  taking  place  with  formation  of  peroxides,  thus, 

,      ,,      .  .,     Pb-c:N-o     ,     , 

benzaldoxime   yields    chpnenylglyoxime  peroxide,    p,  .A-n^-.A'    ^l^'eadj 

described  by  Beckmann  (Abstr.,  1889,  980),  under  the  name  azodi- 
benzenyl  peroxide.  The  reaction  is  also  similar  to  the  formation  of 
diphenyldinitrosacyl  (dibenzoylglyoxime  peroxide)  b}'  the  oxidation 
of  nitrosoacetophenone  with  nitric  acid  (Hollemann,  Abstr.,  1889,  49). 
As  it  appeared  not  impossible,  from  the  author's   experiments,  that 

HC'N'O 
fulminic   acid  has  the  constitution  „  ' .,,   '     (see   this  vol.,  p.  282), 

-HL/.iS'U 

the  oxidation  of  the  glyoximes  has  been  more  closely  investigated. 

Methylethylglyoxime  is  readily  oxidised,  both  by  alkaline  potassium 
ferricyanide  and  by  nitrogen  tetroxide,  the  latter  giving  the  best  yield  ; 
the  product  of  oxidation  is  a  colourless,  refractive,  pleasant-smelling 
liquid,  which  boils  at  115 — 116°  (uncorr.)  under  16"5  mm.  pressure, 
and  is  miscible  with  the  ordinary  organic  solvents,  but  is  only  sparingly 
soluble  in  water,  and  insoluble  in  alkalis.  Its  analysis  agrees  with 
the  formula  CeHgNaOo,  and  on  distillation  at  the  ordinary  pressures 
it  is  partly  decomposed  into  isocyanates,  and  is  therefore,  in  all  prob- 

MeCiN-O 

ability,  methylethylglyoxime  peroxide,         \^'      i  .      The  corresponding 

dimethylglyoxime  peroxide  is  readily  obtained  by  oxidising  dimethyl- 
glyoxime  with  nitrogen  tetroxide  in  ethereal  solution.  It  closely 
resembles  the  foregoing,  but  boils  practically  without  decomposition 
at  222 — 223°  under  726  mm.  pressure. 

The  oxidation  of  monomethylglyoxime  does  not  proceed  as  smoothly 
as  in  the  two  previous  cases,  an  oil  being  obtained  which  is  soluble  in 
water,  but  very  readily  decomposes.  It  yields  a  j-ellow  compound 
with  soda,  which  also  quickly  becomes  resinous.  When  the  action  of 
nitrogen  tetroxide  is  allowed  to  continue  for  some  time,  a  crystalline 
compound,  of   the  formula    C3H3N3O5,   is    also    obtained,  which   has 

,    ,,      ,  .      .  MeCiN-O 

probably  the  constitution  ^^^    1  .^^  '  . 
^  •'  N02-C.N-0 

More  stable  products  are  obtained  from  monophenylglyoxime. 
This  is  best  prepared  by  the  action  of  a  boiling  solution  of  hydroxyl- 
amine  hydrochloride  on  the  crude  sodium  salt  of  isonitrosoaceto- 
phenone  obtained  by  Claisen  and  Manasse's  method  (Abstr.,  1887, 
944).  The  oxidation  cannot  be  carried  out  in  alkaline  solution,  as  the 
peroxide  is  at  once  decomposed  by  alkalis,  but  nitrogen  tetroxide  in 
ethereal  solution  readily  effects  the  change.  The  resulting  solution, 
after  washing  with  water,  is  evaporated,  the  residue  extracted  with 
chloroform,  and  purified  by  precipitating  its  chloroform  solution  with 
light  petroleum,  or  its  acetic  acid  solution  with  water.  Analysis  and 
determination  of  the  molecular  weight  byRaoult's  method  showed  its 
formula  to  be   CgHeNoOg,  which   agrees  with  the  expected  constita- 


II 
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PhCiN'O 
tioiial  formiila,    -tt/catA'     ^^  ^^^^  ^  bitter  taste,  melts  with  decom- 

)ositioTi  at  89 — 95°,  is  readily  soluble  in  ether,  acetone,  chloroform, 
md  acetic  acid,  more  sparingly  in  alcohol,  and  insoluble  in  light 
)etroleum.  On  recrystallising  from  alcohol,  it  is  partially  converted 
Into  benzaldehyde,  and  the  odour  of  the  latter  and  of  phenjlcarb- 
tmine  is  also  observed  on  boiling  it  with  water.  With  concentrated 
lydrochloric  acid,  it  yields  hydioxylamine.  All  attempts  to  displace 
the  hydrogen  atom  by  metals  have  been  without  success. 

H.  G.  C. 

Ethers  of  Benziloximes.  By  M.  Dittrich  (Ber.,  23,  3589 — 
608). — Attempts  to  prepare  the  methyl  ether  of  7-benziledioxime 
ccording  to  the  method  of  Japp  and  Klingemann  resulted  in  the 
brmation  of  products  identical  with  those  from  y3-benziledioxime, 
howing  that  the  7-oxime  had  become  converted  into  the  more  stable 
-modification  by  the  action  of  the  alkali.      The  hydrochloride   of 

benzildioxime  methyl  ether  softens  at  130°,  and  melts  at  140 — 143"^, 
instead  of  130°  as  previously  given. 

a-Benziloxime  methyl  ether  is  prepared  by  the  same  method,  and 
rystallises  from  alcohol   m  lustrous  plates ;  it  melts  at  62 — 63°,  is 

idily  soluble  in  ordinary  media,  and  does  not  combine  with  hydro- 
chloric acid.     No  isomeric  compound  could  be  detected. 

'^{-Benziloxime  methyl  ether  is  obtained  as  an  oily  liquid,  which  boils 
at  219 — 220°  under  a  pressure  of  40  mm.  ;  the  distillate  solidifies  on 
cooling  and  may  be  crystallised  from  alcohol,  from  which  it  is  de- 
posited in  prisms  melting  at  6  i — 65°  ;  by  distillation  under  ordinary 
pressure,  it  is  decomposed,  and  it  does  not  combine  with  hydrochloric 
acid.  No  isomeric  ether  could  be  isolated.  The  a-ether  is  unaltered 
by  boiling  with  hydrochloric  acid,  but  on  heating  with  this  reagent  in 
a  sealed  tube  for  several  hours  at  100°,  it  is  converted  into  the  7-modi- 
tication ;  by  treating  the  latter  compound  in  the  same  manner  at 
120 — 130°,  it  decomposes  into  benzile  and  ammonium  chloride. 
Determinations  by  Raoult's  method,  with  benzene  as  solvent,  show 
that  the  methyl  ethers  of  benziledioxime  have  identical  molecular 
weights. 

By  the  action  of  a-methjdhydroxylamine  on  benzile  at  ordinary 
temperatures,  a  compound  is  obtained  which  crystallises  from  dilute 
alcohol,  melts  at  64°,  and  closely  resembles  7-benzilemonoxime  methyl 
ether  in  appearance  and  beliaviour. 

^-Methylhydroxylamine,  NHMe*OH,  is  prepared  by  heating /3-benzile- 
dioxime  methyl  ether  with  hydrochloric  acid ;  the  hydrochloride  is 
deposited  in  long,  prismatic  crystals  which  melt  at  85 — 90°,  and 
readily  reduce  alkaline  copper  solution.  Neither  the  free  base  nor 
the  hydrochloride  reacts  with  benzile  at  ordinary  temperatures,  whilst 
on  warming  and  in  presence  of  excess  of  alkali,  the  base  is  completely 
decomposed.  On  heating  the  dibenzyl  ethers  of  a-  and  y3-benziledi- 
oxime  with  hydriodic  acid,  benzyl  iodide  is  eliminated,  proving  that 
the  compound  contains  the  group  ZNOH.  By  the  action  of  a-benzyl- 
hydroxylannne  on  7-benzilemonoxime  benzyd  ether  at  130 — 150°,  a 
ibenzyl  ether  of  a-benziledioxime,  melting  at  153 — 154°,  is  formed. 
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The  san"!e  ccmponrid  is  also  prepared  from  a-benzjlhydroxjlamiue  and 
a-beiiz;'inoiicxiine,  proving  that  the  a-dibenzjl  ether  contains  two 
INOC.Ht  groups,  and  it  is  assumed  that  the  methyl  ethers  have  an 
analog*  ns  constitution. 

Sin  ilar  experiments  with  /J-benzylhvdroxylamine  gave  negative 
results. 

Metliyl  iodide  does  not  react  w^th  the  non-basic  methyl  ether  of 
a-benziledioxime,  whilst  by  heating  the  second  modification  (a^)  with 
methyl  iodide  at  100°,  it  yields  a-benziloxime  methyl  ether.  On 
treating  this  same  dimethyl  ether  {a.^)  with  hydriodic  acid  at  200'. 
methyl  iodide  and  ammonia  are  formed. 

These  results  show  that  the  two  a-bfnziledioxime  methyl  ethers  are 
not  geometrical  isomerides,  but  are  structnrall}'  different  ;  it  is  sug- 
gested ihat  whilst  the  non-basic  modification  (a,)  has  the  formula 
RO-N:CPh-CPh:NOIl,  the  second  (a.)  contains  the  groups  INOR  and 

<[  I        ;   the  above  experiment  with  hydriodic    acid  tells,  however. 

somewhat  egainst  this  view.  Benzile  is  formed  by  the  action  of 
amy]  nitrite  at  ordinary  temperatures  on  a-  or  7-benzileoxime ; 
a-benzikdicxime  is  converted,  to  a  considerable  extent,  into  the 
/^-dioxme;  the  latter  by  similar  treatment  yields  crystals  of  an 
oxidati*  n  product  which  melt  at  114"  and  give  phenyl  cyanate  on 
distillation.  J.   B.  T. 

Diptcnyltriketone.  By  R.  de  Neufville  and  H.  v.  PEc^MA^'N 
(Ber.,  23,  3375 — 3387). — Dibtnzoylmethane  is  dissolved  in  chloro- 
form and  treated  with  bromine  in  molecular  proportion,  mixed  with 
3  pans  of  chloroform  ;  during  the  addition  of  the  bromine,  a 
stream  (f  dry  air  is  drawn  thuugh  the  liquid  in  order  to  remove 
hydrog-en  bromide  ;  the  residue  obtained,  after  evaporation  of  the 
chlorcfoim,  consists  of  dihenzoijlhrcmoinelhaiie,  CHBrBzs;  it  crystal- 
lises frcm  chloroform,  on  the  addition  of  light  petroleum,  in 
lustrous  leedles,  melts  at  93°,  and  givr\s  no  coloiation  with  ferric 
chlori('e.  I'ilenzoylcarhimjl  acetate,  CHBzo'OAc,  is  prepared  by  the 
action  of  anhydrous  potassium  acetate  on  the  bromide  ;  it  crystallises 
from  dilute  alcohol  in  needles,  melts  at  94°,  is  insoluble  in  water  or 
light  petroleum,  and  gives  a  brown  coloration  with  fenic  chloride; 
the  jiald  is  80  per  cent.  BibetizoyJbromocarhinyi  acetate,  CBzaBr-OAc, 
is  obtained  by  the  action  of  bromine  on  the  previous  compound  ;  it  is 
readily  soluble  in  the  ordinary  media,  and  is  deposited  from  chloro- 
form, on  the  addition  of  light  petroleum,  in  white  crystals  which  melt 
at  101— 102°  ;  by  heating  the  compound,  either  alone  or  in  solution, 
acetic  Viromide  is  eliminated,  and  the  triketone  is  formed. 

Diheyizoyldihromomethane,  CBr^Bzo,  is  prepared  by  the  action  of 
dibenzoylmethane  on  twice  the  molecular  proportion  of  bromine  ;  it 
crystallines  from  alcohol,  and  melts  at  95"".  The  compdund  is  com- 
pletely decomposed  by  the  action  of  alkalis,  whilst  small  quantities  of 
triket(  ne  are  formed  on  boiling  an  alcoholic  solution  with  silver  oxide, 
carbonate,  or  nitrate ;  an  acetic  acid  solution  of  potassium  acetate 
causes  a  similar  reaction.  Nitrosodibevzoyhnethane,  CBzgiN'OH,  is 
formed   by  treating  dibenzoylmethane  with  amyl  nitrite;  it  crystal- 
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Uses  from  a  mixture  of  chloroform  and  light  petroleum,  melts  at  146'', 
and  is  soluble  in  alkalis  with  a  yellow  colour. 

Diphenyltriketone  or  dibenzoyl  ketone^  CO(CO*C6H5)o,'is  prepared  by 
heating  dibenzoylcarbinyl  acetate,  or  by  the  action  of  nitrous  acid  on 
nitrosodibenzoylmethane  ;  it  crystallises  from  anhydrous  light  petro- 
leum in  golden-yellow  needles,  melts  at  69 — 70°,  and  boils  at  247 — 24S'' 
under  a  pressure  of  60  mm.,  and  at  289°  under  a  pressure  of  175  mm. ; 
is  very  hygroscopic,  and  readily  dissolves  in  all  solvents  except  Avater. 
'■'■  Diphenyltriketone  hydrate,'''  dihenzomethylene  glycol,  CBz2(OH)2,  is 
formed  as  a  white,  flocculent  precipitate  on  dissolving  the  ketone  in 
alcohol  or  glacial  acetic  acid  and  adding  water;  it  melts  at  90°,  and  is 
ialso  formed  by  boiling  dibenzoylbromocarbinyl  acetate  with  glacial 
jacetic  acid,  or  by  the  action  of  potassium  acetate  ondibenzoyldibrumo- 
methane.  Chemically,  the  hydrate  resembles  the  ketone  ;  both  give  a 
brilliant  blue  coloration  on  the  addition  of  sulphuric  acid  to  a  benzene 
solution.  The  hydrate  readily  dissolves  in  alkalis  with  the  formation 
of  phenylbenzoylhydroxyacetic  acid,  OH'CPhBz'COOH,  which  has  not 
yet  been  isolated.  After  the  solution  has  remained  for  some  time,  this 
compound  is  decomposed  by  the  further  action  of  the  alkali ;  part 
yields  benzoic    acid  and  phenylhydroxyacetic  acid,    whilst  carbonic 

I  anhydride  and  benzoin  are  produced  from  the  remainder. 
On  treating  the  triketone  with  phenylhydrazine  in  molecular  pro- 
portion at  ordinary  temperatures,  a  compound  is  deposited  which 
crystallises  from  a  mixture  of  chloroform  and  light  petroleum  in 
aggregates  of  almost  colourless  needles,  melts  at  185°,  and  acquires 
a  red  colour  after  remaining  in  contact  with  the  air.  The  sub- 
stance has  the  formula  C..1H16N2O2,  but  it  is  uncertain  whether  it 
is  really  a  phenylhydrazone  ;  it  dissolves  in  concentrated  sulphuric 
acid  with  a  yellow  colour,  but  the  solution  is  not  affected  by  ferric 
chloride  or  potassium  dichromate  (Billow's  reaction).  By  the  action 
of  excess  of  phenylhydrazine  on  the  triketone,  or  on  the  previous 
,  compound,  two  substances  are  obtained  and  may  be  separated  by 
I  treatment  with  benzene  at  ordinary  temperatures ;  the  one  crystallises 
I  in  yellow  needles,  melts  at  223°,  and  has  not  yet  been  further  investi- 
'f  gated.     The    second    compound    is   soluble  in  benzene,  and  consists 

'$  N  z:  CPh 

'^oibenzenazotriphenylpyrazoJe,    I  ^C'Nj'Ph;  it  crystallises  from 

alcohol  in  orange-red  prisms,  and  melts  at  156 — 157°. 

Diphenyltriketofianilide,  ]SrPh!CPh-CBz(OH)o,  is  formed  by  treating 
the  triketone  with  two  parts  of  aniline  at  the  ordinary  temperature ; 
^  it  crystallises  from   benzene,  on  the  addition  of  light  petroleum,  in 
•  yellow,  concentric  needles,  melts  at  99 — 100°,  and  gives  a  blue  colora- 
i  tion  with  sulphuric  acid  and  benzene.      On  boiling  the  triketone  with 
alcoholic  solution  of  aniline,  the  dianilide,  C(OH)2(CPh!NPh)2,  is  ob- 
tained, crystallisino-  from  benzene  in  vellow  i)vramids  which  melt  at 

148°.      ^  "  i        ly 

Diphenyltrinitrosopropane,  OH-N'.C(CPh!N*OH)o,  is  obtained  as  a 
white,  crystalline  powder  from  nitrosodibenzylmethane  and  hydroxyl- 
amine;  it  is  insoluble  in  water,  but  readily  dissolves  in  alkalis  and 
organic   menstrua,  and  melts  at  185 — 186°.     A  second  compound  is 


\m 
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formed  in  small  quantity  ;  this  crystallises  in  plates,  melts  at  141°,  is 
insoluble  in  alkalis,  and  has  not  yet  been  further  investigated. 

Attempts  to  prepare  other  triketones  from  acetophenone,  benzoyl- 
acetone,  acetyls cetone,  and  ethyl  acetoacetate  have  been  nnsuccesslul. 

J.  B.  T. 

Cresolcinnamic  and  MetacresolglycoUic  Acids.  By  A. 
Oglialoro  and  0.  Forte  (Gazzetta,  20,  505—513). — The  cresol- 
cinnamic acids  were  prepared  by  heating  the  corresponding  sodium 
cresolglycollates  with  benzaldehyde  and  acetic  anhydride. 

Orthocresolcinnamic  acid  is  obtained  pure  by  decomposing  its  barium 
salt.  It  crystallises  from  a  dilute  alcoholic  solution  in  small,  white 
prisms,  melts  at  167 — 168°,  and  is  very  soluble  in  warm  alcohol, 
moderately  in  ether,  chloroform,  and  benzene.  The  barium  salt, 
(Ci6Hi303)2Ba  -f  HoO,  dissolves  very  sparingly  in  hot  water,  and  may 
be  obtained  crystallised  by  evaporating  the  solution.  The  silver  salt, 
CieHisOsAg,  decomposes  at  100°.  The  methyl  salt,  dsHiaOaMe,  crys- 
tallises from  dilute  alcohol  in  colourless  plates,  melts  at  61°,  and 
dissolves  very  freely  in  alcohol  and  ether,  and  moderately  in  li.s:ht 
petroleum  and  chloroform,  but  is  insoluble  in  w^ater;  a  brominated 
derivative,  CnHiaBreOa,  may  be  obtained  by  adding  bromine  to  satura- 
tion to  the  methyl  alcoholic  solution  of  this  compound,  and  heating 
the  mixture  for  a  few  hours.  It  crystallises  in  brilliant,  yellow  scales, 
and  melts  at  231°. 

MetacresolglycoUic  acid,  C9H10O3,  is  prepared  by  melting  a  mixture 
of  metacresol  and  chloracetic  acid  in  molecular  proportion,  and 
adding  a  quantity  of  aqueous  soda  (sp.  gr.  =  1*3)  quadruple  that  of 
the  cresol  taken.  It  crystallises  from  boiling  water  in  minute,  white 
needles,  and  melts  at  102°.  The  barium  salt,  (C<jH903)2Ba  +  6H2O, 
crystallises  from  an  aqueous  solution  in  nodules  consisting  of  very 
fine,  white  needles. 

Metacresolcinnamic  acid  crystallises  in  Avhite  needles,  melts  at  155", 
and  dissolves  freely  in  alcohol  and  ether.  The  silver  salt  is  white  and 
anhydrous,  and  is  not  altered  by  exposure  to  light.  The  barium 
and  the  methyl  salts  are  uncrystallisable  compounds ;  the  latter  is  a 
viscid  substance  yielding  a  brominated  derivative,  CnHigBrzOj,  which 
crystallises  in  colourless,  rhombic  tables,  and  melts  at  109°. 

P aracresolcinnainic  acid-  crystallises  in  white  needles,  melts  at 
159 — 160°,  and  dissolves  in  alcohol,  ether,  and  benzene.  The  acid 
cannot  be  completely  purified,  but  a  silver  salt  of  the  theoretical  com- 
position may  be  isolated.  The  barium,  Tnagnesium,  and  methyl  salts 
are  uncrystallisable  ;  the  last  is  a  viscid  product,  and  yields  a  bromin- 
ated derivative,  CnHieBrgO^,  which  crystallises  from  methyl  alcohol  in 
brilliant,  colourless,  rhombic  tables  melting  at  124 — 125°. 

S.  B.  A.  A. 

Sulphides  of  /3-Naplithol.  By  S.  Oxlfrowicz  (Ber.,  23, 
3355— 3373).— /i-Naphthol  sulphide  or  /3-hydroxynaphthyl  sulphide, 
S(CioH6*OH)2,  is  prepared  by  the  action  of  either  sulphur  dichloride 
or  of  sulphur  and  lead  oxide  on  /3-naphthol. 

The  cc-sodium  derivative,  S(CioH6'ONa)2  +  6H2O,  is  obtained  by 
dissolving  the  sulphide  in  soda;  it  crystallises  m  colon rless,  con- 
centric needles,  is    readilv  soluble  in  water  or  alcohol,  and  has  an 
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alkaline  reaction.  The  corresponding  calcium  and  barium  salts  are 
colourless  and  crystalline,  and,  like  the  salts  of  the  heavy  metals,  are 
very  sparingly  soluble  in  water.     The  diethyl  derivative, 

S(CioH6-OEt)„ 

is  prepared  by  the  action  of  the  calculated  quantity  of  ethyl  iodide 
and  potash  on  the  sulphide  ;  it  crystallises  from  benzene  in  long, 
slender,  wax-like,  lustrous  needles,  melts  at  189°,  and  is  not  acted  on 
by  silver  nitrate  or  mercuric  oxide. 

y3-Naphthylaraine  and  /:?-naphthol  are  formed  by  the  action  of 
ammonia  on  /5-naphthol  sulpliide,  whilst  /J-naphthol  is  the  sole 
product  when  the  sulphide  is  treated  with  cuprous  chloride  or  silver 
chloride.  By  the  action  of  silver  nitrate  or  of  mercuric  oxide  on 
the  sulphide,  a  compound  is  obtained  which  crystallises  from  dilute 
alcohol  in  stellate  groups  of  ruby-red  plates,  and  melts  at  164°  ;  the 
yield  is  25 — 80  per  cent,  of  the  sulphide  employed.  This  substance 
has  the  formula  C20H10SO2,  and  is  not  acted  on  when  boiled  with  either 
soda  or  glacial  acetic  acid;  when  heated  to  200"",  it  yields  hydrogen 
sulphide  and  /3-naphthol,  whilst,  by  reduction  with  zinc-dust  and 
glacial  acetic  acid,  /3-naphthol  sulphide  is  regenerated.  By  the  action 
of  potassium  dichromate  and  sulphuric  acid,  part  of  the  sulphide  is 
completely  oxidised,  and  part  i-emains  unchanged  ;  with  dilute  nitric 
acid,  sp.  gr.  1'18,  phthalic  acid  is  the  sole  product. 

/3-Naplithol  sulphide  is  decomposed  by  concentrated  nitric  acid  ;  but 
on  dissolving  the  diethyl  derivative  in  10  parts  of  glacial  acetic  acid, 
adding  5  parts  of  fuming  nitric  acid,  and  cooling  well  with  ice,  dinitro- 
naphihijL  ethyl  ether,  C,oH,(NO,>,-OEt  [OEt :  (N02)2  =  2:1':  4],  is 
obtained,  and  may  be  purified  by  treatment  with  benzene ;  it  crystal- 
lises from  dilute  alcohol  in  long,  slender,  pale-yellow,  silky  needles, 
melts  at  215°,  and  is  not  acted  on  by  aqueous  soda.  The  yield  is  30 
per  cent.  When  heated  with  dilute  nitric  acid  at  160 — 170°,  dinitro- 
naphtlialenedicarboxylic  acid  [(C00H)2  :  (NOo)^  =  1:2:3:6]  is 
produced. 

Dinitramidonaphthalene  [NH2  :  (^00)2  =  2:1':  4']  is  formed  by 
heating  the  above  ethyl  derivative  with  concentrated  alcoholic  am- 
monia at  220 — 225°  ;  it  is  very  sparingly  soluble,  and  crystallises  from 
toluene  in  slender,  yellow  needles  which  blacken  at  about  250°,  but  do 
not  melt.  When  /3-ethoxynaphthyl  sulphide  is  treated  with  concen- 
trated nitric  acid  at  very  low  temperatures,  the  product,  after  washing 
with  ice  water,  dissolved  in  benzene  and  the  solution  cooled,  ethoxy- 
dinitrovaphthyl  sulphide,  S[CioH5(N02)'OEt]2,  is  deposited  in  slender, 
golden-yellow  needles  which  melt  at  235^.  After  some  time,  a  further 
deposit  is  obtained  from  the  mother  liquor;  this  is  dissolved  in  ether, 
and  crystallises,  on  the  addition  of  light  petroleum,  in  slender,  pale- 
yellow  needles  ;  it  melts  at  202°,  and  is  readily  soluble  in  alcohol  or  benz- 
ene, both  at  ordinary  temperatures  and  on  warming.  This  substance 
has  the  formula  C24H20N0S3O6,  and  is  probably  a  dinitro-derivative. 

(3-Naphfhol  bisulphide  or  B-hydroxynaphthyl  bisulphide  is  obtained  by 
heating  /^-naphthol  with  sulphur  at  175 — 180""  for  24  hours;  after 
purification,  it  crystallises  from  benzene  in  slender,  yellow  needles, 
melts  at  169°,  and  is  very  sparingly  soluble  in  ordinary  menstrua.  When 
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heated  to  360°,  it  decomposes  into  hydrogen  sulphide  and  /3-naphthol ; 
it  is  soluble  in  dilute,  and  gives  a  red  colour  with  concentrated  alkalis. 
The  yield  is  10  per  cent.  The  same  compound,  together  with  a  con- 
siderable quantity  of  the  monosulphide,  is  also  formed  by  the  action 
of  sulphur  chloride  at  0°  on  ^-naphthol  dissolved  in  benzene ;  the 
yield  is  about  the  same  as  before.  The  best  results  are  obtained  by 
heating  a  solution  of  the  sulphide  with  half  the  molecular  proportion 
of  sulphur  bromide  for  an  hour  on  the  water-bath;  in  this  manner 
10  grams  of  y8-naphthol  yielded  5  grams  of  pure  bisulphide.  (i-Ethoxy- 
naphthyl  hisulpJiide,  S2(CioH6'OEt)o,  is  prepared  in  a  similar  manner 
to  the  corresponding  monosulphide  derivative ;  it  crystallises  from 
alcohol  in  greyish  needles,  and  melts  at  158'5°.  The  diacefafe, 
S2(CioHr,*OAc)2,  forms  a  yellow,  hard,  crystalline  mass  which  melts  at 
about  140"^,  and  is  soluble  in  ether,  alcohol,  benzene,  and  glacial  acetic 
acid.  The  dibenzoate,  S2(CioH6'OBz)o,  crystallises  from  benzene  in 
greenish  plates  or  prisms,  and  melts  at  187°. 

On  heating  the  bisulphide  with  recently  reduced  copper  at 
230 — 240°,  it  yields /3-dinaphthol,  m.  p.  212°;  the  bisulphide  is  not 
altered  by  boiling  with  copper  and  xylene  or  cumene. 

cc-Naphthol  frisulpMde,  Ss^CioHe'OH)-,  is  obtained  by  the  action  of 
sulphur  chloride  on  a-naphthol,  and  is  a  pale  yellow,  amorphous  sub- 
stance which  blackens  at  220°,  and  is  very  readily  soluble  in  dilute 
aqueous  soda,  but  almost  insoluble  in  organic  media.  The  coj-re- 
sponding  benzoafe,  S3(CioH6*OBz)2,  is  a  greyish  powder  melting  at  194 '. 

When  benzene  is   mixed  with   0*5  part    of  sulphur   chloride  anil 

005  part  of  iodine,  heated  in  a  sealed  tube  for  100  hours  at 
115 — 125°,  and  the  product  boiled  with  benzene,  toluene,  carbon 
bisulphide,  and  xylene  successively,  a  yellow,  hard,  amorphous  mass 
T'emains  which  is  slightly  soluble  in  xylene,  and  has  the  formuhi 
SePho.  J.  B.   T. 

Ethereal  Oil  of  Asafoetida.  By  F.  W.  Semmler  (Ber.,  23, 
3530 — 3533). — Up  to  the  present,  it  has  not  been  found  possible  to 
separate  crude  asafoetida  into  its  constituents  by  fractional  distillation, 
but  the  author  finds  that  this  may  be  readily  carried  out  under 
diminished  pressure.  Thus,  under  9  mm.,  two  specimens  of  crude  oil 
of  sp.  gr.  0*9843  at  22°  and  0*9789  at  12°  respectively,  gave,  on 
repeated  fractionation,  four  chief  fractions  distilling  below  65°,  at 
80—85°,  120—130°,  133—145°. 

The  fraction  distilling  below  65°,  obtained  from  both  specimens, 
had  the  same  qualitative  composition,  but  the  constituents  were  pre- 
sent in  different  quantities,  thus  causing  a  difference  in  the  specific 
gravity.  On  treatment  with  potassium  in  a  vacuum  until  no  more  gas 
is  evolved,  and  then  distilling,  a  colourless,  pleasant-smelling  oil  is 
obtained,  which  has  the  composition  CioHig ;  it  is  a  mixture  of  two 
different  terpenes,  one  of  which  yields  a  liquid,  and  the  other  a  solid 
dibromide.  It  is  contained  ready  formed  in  the  oil,  and  may  also  be 
obtained  from  the  fraction  distilling  below  65°  by  adding  mercuric 
chloride  until  no  further  precipitate  is  formed,  and  distilling  in  a 
current  of  steam.     The  first  sample  of  oil  was  thus  found  to  contain 

6  per  cent.,  and  the  second  8  per  cent.,  of  the  mixture  of  terpenes. 
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The  fraction  133 — 145°  was  treated  with  sodiuni  in  a  vacuum,  and 
on  distillation  under  9  mm.  pressure,  a  coloiirless  oil  passed  over  at 
123°,  which  had  a  pleasant,  lavender-like  odour,  a  sp.  gr.  of  0*9241  at 
15°,  and  the  composition  C15H24.  It  belongs,  therefore,  to  the  group 
of  sesquiterpenes,  and  forms  a  hi/drochloride,  Ci5H24,2HCl. 

These  two  fractions  consist  chiefly  of  substances  free  from  sulphur, 
the  compounds  containing  the  latter  being  found  in  the  second  and 
third  fractions,  which  are,  at  present,  being  more  closely  investigated. 

H.  G.  C. 

Indian  Geranium  Oil :  Geranaldehyde  and  Geranic  Acid.  13 v 
F.  W.  Semmler  (Ber.,  23,  3556—3557;  see  also  Abstr.,  1890,  951).-- 
In  the  previous  paper,  it  was  shown  that  geraniol,  on  treatment  with 
chromic  acid  and  distillation  in  a  current  of  steam,  yields  an 
aldehyde,  CjoHmO,  which  may  be  termed  geranaldehyde.  If  the  re- 
sidue, after  removal  of  the  aldehyde,  is  treated  wdth  phosphoric  acid 
and  again  distilled  in  a  current  of  steam,  a  small  quantity  of  an  oil 
is  obtained  wdiich  lias  an  acid  reaction.  It  may  be  prepared  much 
more  readily  by  making  an  emulsion  of  6  grams  of  geran- 
aldehyde in  500  grams  of  water,  gradually  adding  a  solution  of 
13'5  grams  of  silver  oxide  in  dilute  ammonia,  acidifying  with  a  slight 
excess  of  phosphoric  ncid,  and  distilling  in  a  current  of  steam.  The 
distillate  is  neutralised  with  soda,  evaporated  to  dryness,  the  residue 

I^K  extracted  with  boiling  absolute  alcohol,  and  the  latter  expelled  from 
m  the  filtrate.  The  residue  is  taken  up  with  water  and  precipitated 
by  means  of  silver  nitrate  as  the  silver  salt;  this  has  the  composition 
CioHjsOoAg.      Geranic  acid  is  a  thin  oil. 

The  alcohol  and  aldehyde  also  occur  in  other  oils,  of  which  a  more  de- 
tailed account  Avill  be  given  later.    (Compare  also  following  abstract.) 

H.  G.  C. 

German  and  Turkish  Rose  Oil.  By  T.  Poleck  and  C.  Eckart 
{Ber.,  23,  3554 — 3555  ;  see  also  Markovnikoff,  this  vol.,  p.  219). — 
The  first  product  which  passes  over  in  the  distillation  of  German  rose 
oil  is  ethyl  alcohol,  about  5  per  cent,  of  which  is  present.  Terpenes 
could  not  be  identified.  After  removing  stearoptene,  the  German  rose 
oil  was  distilled  under  diminished  pressure,  w^hen  it  passed  over 
almost  entirely  at  110 — 120°  (14  mm.).  Its  boiling  point  at  atmo- 
spheric pressure  was  found  to  be  215°.  The  Turkish  oil  behaves  in  a 
similar  manner,  both  eh  optenes  being  laevorotatory,  the  German  variety 
having  a  sp.  gr.  of  0-8837  at  11°,  and  the  Turkish,  0-8813  at  12". 

The  analyses  of  the  liquid  portions  of  both  oils  indicated  the  formula 
CioHisO.  This  compound  has  the  characteristics  of  a  primary  alcohol 
with  two  ethylene  linkages,  both  with  regard  to  the  molecular  re- 
fraction and  its  behaviour  towards  bromine.  Its  sodium  derivative,, 
chloride,  iodide,  aiul  benzoate  have  been  analysed.  On  oxidation,  it 
yields,  first,  an  aldehyde,  CioHicO,  and  then  an  acid,  C10II16O2.  Phos- 
phoric anhydride  and  zinc  chloride  abstract  the  elements  of  water, 
forming  a  mixture  of  two  different  terpenes,  CioHie,  which  differ  con- 
siderably in  their  boiling  point.  If  the  action  takes  place  below  0°. 
the  higher  boiling  terpene  is  strongly  dichroic.  The  only  products  of 
further  oxidation  found  were  carbonic  anhydride,  formic,  acetic,  and 
oxalic  acids. 


\i 


524  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  properties  of  the  liquid  constituent  of  both  the  Grerman  and 
Turkish  oils  correspond  exactly  with  those  of  geraniol,  the  chief 
constituent  of  Indian  geranium  oil  (Semraler,  Abstr.,  1890,  951,  and 
preceding  abstract),  and  a  direct  coiuparison  of  the  aldehydes  has 
shown  their  actual  identity.  The  eleoptene  of  rose  oil,  therefore,  also 
contains  an  open  chain  of  carbon  atoms,  which,  on  elimination  of 
water,  unite  to  form  p.  closed  chain.  H.  G.  C. 

Phenolic  Acid  from  Camphor.  By  P.  Cazeneuve  (Gompt.  rend., 
Ill,  743 — 745). — Monochlorcamphor  is  treated  with  six  times  its 
weight  of  concentrated  sulphuric  acid  at  50°  for  30  hours  and  the 
product  is  poured  into  cold  water.  After  some  time,  the  liquid  is 
filtered,  heated,  saturated  with  barium  carbonate,  and  concentrated. 
Amethylcamphophenolsuiphone  (Abstr.,  1890,  1153)  and  the 
barium  salt  of  the  new  acid  crystallise  together.  They  can  be 
separated  by  crystallisation  from  alcohol  of  70*^,  in  which  the  barium 
salt  remains  dissolved,  and  it  can  afterwards  be  purified  by  crystal- 
lisation from  water. 

The  barium  salt  crystallises  in  nacreous  plates,  and  when  treated 
with  sulphuric  acid  it  yields  amethylcamphophenolsulphoaic  acid, 
OH'CgHiaO'SOaH,  isomeric  with  the  sulphone,  a  colourless,  syrupy, 
uncrystallisable  liquid,  with  a  bitter,  astringent,  acid  taste,  and  an 
odour  recalling  that  of  solutions  of  oak-bark.  It  is  very  soluble  in 
water,  alcohol,  and  ether,  has  no  action  on  polarised  light,  and  distils 
partially  without  decomposition  under  reduced  pressure.  Solutions 
of  the  barium  salt  gave  a  magnificent,  blue  coloration  with  ferric 
chloride.  If  the  salt  is  boiled  with  acetic  anhydride  for  15  minutes, 
it  yields  an  acetyl  derivative,  OAcCgHioO'SOaH,  the  barium  salt  of 
which  has  no  action  on  ferric  chloride.  When  treated  with  potassium 
hydroxide,  the  original  phenolic  acid  is  formed.  C.  H.  B. 

Action  of  Camphoric  Anhydride  on  Benzene.  By  E.  Burcker 
{Bull.  Soc.  Chim.  [3],  4,  112 — 113). — Under  conditions  similar  to 
those  by  which  benzoylpropnmic  acid  is  formed,  camphoric  an- 
hydride and  benzene  react  in  presence  of  aluminium  chloride  to  form 
a  compound,  CieHooOs,  which  is  separated  from  its  sodium  salt  by 
treatment  with  hydrochloric  au'id  as  very  light  scales;  it  is  soluble 
in  alcohol,  chloroform,  ether,  and  acetic  acid,  but  only  sparingly 
in  benzene,  and  almost  insoluble  in  water.  It  melts  at  125 — 126°, 
but  if  this  temperature  is  passed  it  no  longer  solidifies  on 
cooling,  but  remains  as  a  syrup,  and  decomposes  at  a  higher  tem- 
perature without  boiling.  The  compound  behaves  as  a  monobasic 
acid.  Solutions  of  the  alkaline  hydroxides  dissolve  it,  and  the  salts 
formed  by  it  with  cobalt,  nickel,  copper,  and  silver  crystallise  easily. 
With  phenylhydrazine,  it  yields  a  yellowy  crystalline  derivative. 
Further  work  is  being  carried  on  to  determine  its  constitution. 

T.   Gr.  N. 

Crystalline  Principle  from  the  Bark  of  Diospyros  virginiana. 

By  W.  ScHLEiF  (/.  Fharm.  [5],  22,  469 — 471  ;  from  Amer.  J.  Fharm., 
1890,  390). — The  powdered  root  is  extracted  with  light  petroleum,  by 
which  a  yellow  solution  is  obtained,  yielding  a  waxy  residue  on 
evaporation.     The  powder  is  then  treated  with  ether  and  the  solution 
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distilled,  when  a  deep-red,  crystalline  residue  is  left ;  this  is  dissolved 
in  hot  alcohol  and  treated  with  an  alcoholic  solution  of  lead  acetate, 
which  removes  the  colouring  matter  OTll3^  After  filtration,  the  liquid 
is  treated  with  hydrogen  sulphide,  again  filtered,  and  the  still  reddish, 
alcoholic  solution  is  digested  with  animal  charcoal  on  the  water- bath, 
and  concentrated  by  distilling  off  the  alcohol ;  the  crystals  which 
separate  are  purified  by  repeated  recrystallisation  from  alcohol  until 
the  dry  product  has  a  yellowish-grey  colour.  The  crystalline  mass  thus- 
obtained  sometimes  contains  crystals  02  mm.  long;  these  are  soft, 
and  waxy  in  appearance  when  moist.  The  dry  substance  is  light 
brown  in  colour  and  granular  in  texture,  w4th  a  peculiar  odour,  and 
a  slightly  astringent  taste.  It  is  soluble  in  alcohol,  ether,  and 
chloroform,  very  little  soluble  in  water,  and  not  at  all  in  light 
petroleum.  At  258°  it  takes  a  deeper  tint,  and  at  262°  it  melts  with 
apparent  decomposition.  The  compound  has  a  neutral  reaction  ;  it 
does  not  dissolve  on  boiling  with  dilute  hydrochloric  acid  or  in  dilute 
potash  solution  ;  it  burns  on  platinum  foil  without  leaving  any  re- 
sidue. Its  alcoholic  solution  is  not  precipitated  by  alcoholic  solution 
of  lead  acetate  or  of  ammonia.  It  dissolves  in  glacial  acetic  acid. 
Its  composition  corresponds  with  the  formula  C39H67O10.  J.  T. 

;8-Picoline.  By  A.  Ladenburg  (Ber.,  23,  3555 — 3556). — In  reply 
to  Stoehr's  criticisms  of  the  author's  previous  paper  on  this  subject 
(Abstr.,  1890,  1432),  Ladenburg  states  that  the  facts  from  which  his 
conclusions  were  drawn  were  obtained  in  personal  communications- 
from  Stoehr,  and  that,  as  there  stated,  the  truth  of  those  statements 
is  now  being  experimentally  investigated.  H.   G.   C. 

Derivatives  of  Toluquinoline  and  Metaxyloquinoline.    By 

E.  NoELTiNG  and  E.  Tkautmann  (Ber.,  23,  3654 — 3683).— Quinoline 
is  dissolved  in  10  parts  of  sulphuric  acid  (100  per  cent.)  and  treated 
with  the  theoretical  quantity  of  fuming  nitric  acid  also  dissolved  in 
sulphuric  acid ;  enough  fuming  sulphuric  acid,  containing  20 — 25  per 
cent,  of  sulphuric  anhydride,  is  added  to  combine  with  the  water  con- 
tained in  the  nitric  acid  and  also  with  that  formed  during  the 
reaction ;  the  mixture  is  either  gently  heated,  or  allowed  to  remain  for 
several  days  at  ordinary  temperatures ;  in  this  manner  only  the  two 
raononitro-derivatives  are  formed. 

NitroparatoluquinoUne,  CgNHgMe'NOa  [Me  :  NO2  =  3  :  4],  is  pre- 
pared by  the  action  of  nitric  acid  on  paratoluquinoline  in  presence  of 
sulphuric  acid ;  it  crystallises  from  alcohol  in  pale-yellow  needles, 
melts  at  116 — 117°,  and  is  readily  soluble  in  organic  menstrua.  The 
salts  are  crystalline,  but  readily  undergo  dissociation  in  presence  of 
water.  The  proof  of  the  above  formula  consists  in  the  fact  that  the 
corresponding  amido-derivative  does  not  yield  methylphenanthroline 
by  the  action  of  glycerol  and  picric  acid.  The  methiodidG  crystal- 
lises from  alcohol  in  long,  yellow  needles  ;  on  allowing  these  to  remain 
in  contact  with  the  mother  liquor,  rhombohedra  are  formed ;  from 
water  the  compound  is  deposited  in  colourless  rhombohedra,  which 
become  yellow  at  100°  ;  both  forms  melt  at  189—190°. 

Aifiriidojparatoluquinoline  is  prepared  by  the  reduction  of  the  above 
nitro-derivative  with  iron  and  acetic  acid  ;  it  crystallises  from  water 
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or  dilute  alcohol  in  yellow  needles,  and  melts  at  1-^5°  ;  the  yield  is 
90  per  cent,  of  theory.  The  hydroo-en  salts  are  red,  whilst  the 
normal  salts  are  almost  colourless,  but  are  red  in  aqueous  solution. 
The  acetyl  derivative  crystallises  from  water  in  white  needles,  melts  at 
160°,  and  yields  colourless  salts  with  acids. 

Hydroxy paratoluquinoline,  C.jN^HsMe'OH,  is  prepared  by  the  action 
of  sodium  ritrite  on  the  amido-compound ;  it  crystallises  from  alcohol 
in  flat  needles,  melts  at  230°,  sublimes  without  decomposition,  and  is 
not  volatile  with  steam.  The  same  compound  is  also  obtained  by  the 
action  of  fuming  sulphuric  acid  at  90°  on  paratoluquinoline  ;  the 
resulting  sulphonic  acid  being  then  fused  with  potash.  It  forms  well- 
characterised  salts  with  acids  and  alkalis,  and  yields  a  hydroxyazo- 
derivative  with  diazobenzene  chloride,  which  is  deposited  from  alcohol 
in  small,  red  needles  melting  at  176°. 

Nitroiio-hydroxy  paratoluquinoline  or  oxyparatoluquinoline  oxime, 
C9NH4Me(NOH)0,  is  obtained  by  the  action  of  nitrous  acid  on  the 
hydroxy-derivative  at  low  temperatures;  it  crystallises  from  water 
in  yellow  needles  and  from  alcohol  in  yellow  plates,  which  decom- 
pose above  200°  without  melting.  The  hydrochloride  is  sparingly 
soluble  in  hydrochloric  acid,  and  crystallises  in  yellow  needles  ;  the 
.sodium  salt  is  deposited  in  small,  yellow  plates.  The  nitroso-com- 
pound  yields  a  stable  green  dye  with  iron  mordanted  cloth,  this 
jjroperty  is  probably  due  to  the  presence  of  a  salt-forming  group  in 
the  peri-position  [4  :  1']  to  nitrogen;  thus,  whilst  the  three  ortho- 
hydroxytoluquinolines  (see  below)  and  orthoquinone  oximes  give  dyes 
with  mordants,  paraquinone  oximes  only  do  so  if  they  contain  the 
jS"OH  group  in  the  position  1. 

Orthonitrn/iydroxy  paratoluquinoline, 

NOa-CgNH^Me-OH  [NO3  :  OH  :  Me  =  1  :  3  :  4], 

is  prepared  by  the  oxidation  of  the  oxime  with  potassium  f  erricyanide, 
and  crystallises  from  dilute  acetic  acid  or  alcohol  in  yellowish-brown 
plates,  which  decompose  while  melting. 

()rthohydroxy7netatoluqui7iolme,  CoNHsMe'OH  [OH  :  Me  =  1:2],  is 
prepared  from  amidorthocresol,  [OH  :  NH2  :  Me  =1  :  2  :  6],  glycerol, 
and  picric  acid  ;  it  crystallises  from  dilute  alcohol  in  long  needles, 
melts  at  72 — 74"^,  is  volatile  with  steam,  and,  in  contact  with  copper 
^)xide,  colours  the  flame  gi^een  ;  the  yield  is  80  per  cent. 

Xitrnso-orthoxymetatoluquinoli'ne,  C9N'H4Me(NOH)0  [O  :  Me  :  NOH 
=:  1  :  2  :  4],  is  prepared  by  the  action  of  sodium  nitrite  on  the  pre- 
<^eding  compound,  and  it  is  deposited  from  alcohol  or  dilute  acetic  acid 
in  yellow  needles;  it  decomposes  at  about  200°  without  melting,  and 
has  no  tinctorial  properties.  Soluble  salts  are  formed  with  acids 
and  bases.  Nitrorthohydroxymetatoluquinoline  is  obtained  from  the 
preceding  compound  by  oxidation  with  potassium  ferricyanide  in 
alkaline  solution ;  it  crystallises  from  alcohol  in  red  needles  and  from 
benzene  in  j^ellow  needles,  melts  at  192 — 193°,  yields  salts  with  acids 
and  bases,  and  dyes  mordanted  cloth. 

Orthohydroxymethylquinoline,  CgNH^Me-OH  [OH  :  Me  =  1  :  4],  is 
prepared  from  amidoparacresol,  [OH  :  ^N'Ha  -  Me  =  1:2:4];  it 
.crystallises  from  dilute  alcohol  in  long,  colourless  needles,  melts  at 
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122 — 124°,  and  gives  a  yellow  dye  with  aluminiuni  mordants  ;  the 
yield  is  65  per  cent,  of  theory.  Nifroso-orthoxi/methylq^dnoline, 
CgNHiMeOINOH  [O  :  NOH  :  Me  =  1:3:4],  resembles  the  pre- 
viously described  isomerides,  and  dyes  mordanted  cloth ;  on  oxida- 
tion, it  yields  the  corresponding  m^ro- derivative,  which  crystallises 
from  alcohol  in  slender,  yellow  needles  melting  at  205 — 206''  ;  yellow 
colours  are  obtained  with  aluminium  mordants. 

NitroparatoltLquinoline,  CgNHsMe-XO.,  [Me  :  NO.  =  3:4],  is  ob- 
tained from  nitroparatoluidine,  [NHg  :  NOo  :  Me  =  1  :  3  :  4]  ;  it 
crystallises  from  alcohol,  and  melts  at  116 — 117°;  the  yield  is  65  per 
cent.  The  corresponding  muido-,  acetyl,  and  %c?roa?i/- derivatives  have 
been  prepared  and  closely  resemble  the  previously  described  iso- 
merides. Orthonitroparatoliiquinoline,  CgNHsMe'I^Oo  [NOo  :  Me  = 
1 :  3],  is  prepared  from  nitroparatoluidine  [NHg :  NO2  :  Me  =  1:2:4], 
and  crystallises  from  water  in  pale-yellow  needles,  melts  at  122°,  and 
does  not  combine  with  methyl  iodide ;  the  yield  is  60  per  cent.  The 
salts  crystallise  readily,  but  dissociate  with  water.  Orthamido- 
paratoluquinoline  is  prepared  from  the  preceding  compound  by  reduc- 
tion with  ammonium  sulphide;  it  crystallises  in  slender  needles, 
melts  at  62 — 64",  sublimes  without  decomposition,  and  is  volatile 
with  steam.  The  hydrochloride  forms  orange  needles.  The  acetyl 
derivative  is  obtained  from  water  or  dilute  alcohol  in  large  plates 
melting  at  91 — 92^.  It  yields  salts  which  readily  crystallise.  The 
hydroxy-derivative  is  prepared  by  means  of  the  diazo-reaction,  and  is 
identical  with  the  compound  obtained  from  toluquinolinesulphonic 
acid  [SO3H  :  Me  =  1:3]  bv  fusion  with  potash.  The  nitroso- 
compound,  C9NH5Me(NOH)0  [0  :  Me  :  NOH  =1:3:4],  is  very 
sparingly  soluble,  and  crj'^stallises  in  brown  plates,  which  decompose 
at  200°,  and  do  not  dye.     The  nitro-derivative  could  not  be  obtained. 

Orthamidochloroparatoluquinoline,  CoNHiMeChNHa  [NHo :  Me  :  01  = 
1  :  3  :  4],  is  formed,  together  with  amidotoluquinoline,  by  the  reduc- 
tion of  the  nitro-compound  with  tin  and  hydrochloric  a;',id  ;  it  crys- 
tallises from  alcohol  in  silky,  lustrous  needles,  melts  at  129 — 130°,  and 
does  not  combine  with  diazo-compounds.  The  monacld  salts  are 
orange-yellow  and  readily  undergo  dissociation.  The  hydrochloride 
is  sparingly  soluble.  The  acetyl  derivative  is  deposited  from  dilute 
alcohol  in  lustrous  needles  melting  at  136 — 137°. 

Nitrorthotoluquinoli7ie,  Cq^B-Mg'I^Oz  [Me  :  NO2  =1:2],  is  pre- 
pared by  the  nitration  of  orthotoluquinoline.  and  crystallises  in  pale- 
yellow  needles  melting  at  93°.  It  is  volatile  with  steam,  does  not 
combine  with  methyl  iodide,  and  on  heating  with  alcoholic  potash 
gives  a  violet  colour,  changing  to  red  and  finally  to  dirty  brown  on 
exposure  to  air.  The  yield  is  almost  theoretical.  The  same  com- 
pound is  synthetically  prepared  from  nitrotoluidine  [NHa  :  Me  :  NO2 
=  1:2:5].      The  salts  readily  undergo  dissociation. 

Amidorthotoluquinoline  is  obtained  by  reduction  of  the  pi'eceding 
compound  with  iron  and  acetic  acid,  and  crystallises  from  water  or  dilute 
alcohol  in  long,  yellow  needles  melting  at  143°.  The  hydrochloride  is 
red,  the  dihydrochloride,  yellow. 

IV — P^ 

MethylphenanthroUne,     C,^B.,Mii<^^~:,\        [Me  :  OH  :  N  =  1  :  3  :  4], 

Orl.Orl 


328        '   ABSTRACTS  OF  CHEMICAL  PAPERS. 

is  obtained  by  the  action  of  glycerol  and  sulphuric  acid  on  the  aniiut% 
and  is  deposited  from  light  petroleum  in  small  crystals  melting  at 
95 — 96°.  It  is  identical  with  the  compound  obtained  by  synthesis 
from  metatoluylenediamine.     The  picrate  melts  at  252 — 253°. 

Acetamidorthotoluquinoline  crystallises  from  water  in  silky,  lustrous 
needles,  and  melts  at  187°.  Hydro xjorthotoluquinoline,  from  the 
amide,  crystallises  from  dilute  alcohol  in  colourless  needles,  and 
melts  at  262 — 263^  on  I'apidly  heating.  A  compound  identical  with 
this  has  previously  been  prepared  from  orthotoluidinesulphonic  acid 
[SO3H  :  NHo  :  Me  =  1:3:  4].  With  diazobenzene  chloride,  a 
hydi'oxyazo-derivative  is  formed,  crystallising  from  alcohol  in  red 
needles  melting  at  138 — 139°,  and  soluble  in  aqueous  alkalis.  The 
7iitro.so-com^ouTid,  C9NH4Me(NOH)0  [Me  :  NOH  :  0  =  1  :  3  :  4], 
crystallises  from  alcohol  in  yellowish-brown  plates,  decomposes  above 
200°  without  melting,  and  gives  "  lakes  "  with  the  heavy  metals. 
The  nzYro- derivative  is  formed  on  oxidation,  and  is  deposited  in 
orange  needles  which  melt  at  181 — 182°,  and  do  not  dye. 

AzorthotoluquinoUne,  '^2(^9^^.5^16)2  [Me  :  N  =  1  :  4],  is  formed, 
together  with  amidotoluquinoline,  by  the  reduction  of  nitrorthotolu- 
quinoline  with  iron  and  hydrochloric  acid  ;  it  crystallises  from  glacial 
acetic  acid  in  orange  needles,  and  melts  at  260°.  The  hydrochloride 
is  readily  obtained  in  red  crystals.  On  reduction  with  stannous 
chloride  or  alcoholic  ammonium  sulphide,  a  compound  is  formed 
which  is  insoluble  in  water,  yields  red  salts,  and  has  not  yet  been 
further  investigated. 

Azoxyorthotoluqui7ioline,  ON2(C9NH5Me)o,  is  formed,  together  with 
the  azo-derivative,  and  may  be  separated  by  crystallisation  from 
hydrochloric  acid,  in  which  it  is  tolerably  soluble;  it  may  be  pre- 
pared directly  by  the  incomplete  reduction  of  nitrotoluquinoline.  and 
crystallises  from  alcohol  in  slender,  yellow  needles  melting  at  201°. 
The  hydrochloride  is  deposited  in  very  slender,  lemon-yellow  needles ; 
all  the  salts  are  readily  dissociated.  When  heated  with  10  parts  of 
sulphuric  acid  at  110 — 115°,  a  compound  is  formed  which  is  probably 
hydroxy azotoluquinoline,-  CgNH^Me-No-CgNHsMe-OH  [Me  :  OH  :  N  = 
]  :  3  :  4]  ;  it  is  insoluble  in  alkalis,  as  is  also  the  corresponding  com- 
pound [Me  :  ^N"  =  1  :  4  ;  Me  :  N  :  OH  =1:3:4]  from  amidotolu- 
quinoline and  hydroxytoluquinoJine. 

NitrometaxyloqninoUne,  CgNHiMco'NOo  [Me  :  Me  :  NO2  =  1:3:4], 
is  obtained  by  nitrating  metaxyloquinoline ;  it  crystallises  from 
alcohol  in  long,  yellow  needles,  melts  at  107 — 108°,  is  scarcely  volatile 
with  steam,  and  does  not  combine  with  methyl  iodide.  The  salts  are 
decomposed  by  water.  The  constitution  of  the  compound  is  shown 
by  its  synthesis  from  nitroxylidine  [NH2  :  Me  :  Me  :  NO2  = 
1:2:4:5];  it  gives  no  coloration  with  alcoholic  potash.  Artrido- 
metaxyloqinnoline  is  formed  by  the  reduction  of  the  preceding  compound 
with  iron  and  acetic  acid,  or  stannous  chloride  and  hydrochloric  acid ; 
it  crystallises  from  dilute  alcohol  in  long,  yellow  needles,  and  melts 
at  91°.  The  acetyl  derivative  is  deposited  from  water  in  colourless 
needles  which  melt  at  201°.  Hydroxy  metaxyloquinoline,  from  the 
amido-compound  and  nitrous  acid,  crystallises  from  chloroform  in 
white  plates,  and  melts  at  197 — 198°.     On  sublimation,  it  is  obtained 
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in  small   needles,  and  salts  are  formed  with  acids   and  ba«:es.     The 
hydrochloride  crystallises  in  yellow  needles.  J.  B.  T, 

2-Methylquinaldine.  By  E.  Rist  {Ber.,  23,  3483— 3487).— The 
author  has  already  shown  (Abstr.,  1890,  1324)  that  the  so-called 
metamethylquinaldine  obtained  by  Dobner  and  v.  Miller  from  par- 
aldehyde and  metatoluidine( Abstr.,  1884,  1>^3),  and  which  mio^hi,  there- 
fore, have  either  the  meta-  or  ana-constitution,  is  converted  by  oxida- 
_tion  into  the  quinaldinecarboxylic  acid  prepared  by  Dobner  and  v. 

[Her  from  metamidobenzoic  acid  and  aldehyde.  The  hydrochloride 
>f  the  lattei*  acid  forms  small,  characteristic  tablets  sparingly 
)luble  in  cold,  readily  in  hot  water,  whilst  the  platinochloride^ 
l<(CuH9N02,HCl),PtCl4,  crystallises  in  reddish-yellow,  monosymmetric 
>risms  readily  soluble  in  water.  Its  silver  salt,  CnHgNOaAg',  crystal- 
lises from  hot  water  in  microscopic  crystals  soluble  in  ammonia  and 
lifcric  acid. 

To  ascertain  whether  these  compounds  are  really  2-derivatives,  the 
author  subjected  Gerdeissen's  2-amidoquinaldine  (Abstr.,  1889,  520) 

Sandineyer's  reaction.     The  ordinary  procedure  cannot  be  adopted 

this  case,  as  the  compound  appears   to  form  a  stable  nitrite.     The 
lixture   must   be   diazotised   below  0°,  allowed  to  remain,  and  then 

Ided  to  the  freshly  prepared  cuprous  cyanide  on  the  water- bath  in 

lall  quantities  and  with  vigorous  shaking.     As  soon  as  gas  ceases 
come    oil,  the   hot    liquid   is    filtered,    saturated   with    soda,   and 

le  precipitate  recrystallised  from  water.  The  nitrile  thus  obtained 
rorins  silky  needles  melting  at  82°,  and  crystallises  with  approxi- 
mately 2  mols.  HoO,  which  are  given  off  on  drying  over  sulphuric  acid, 
the  melting  point  then  becoming  104°.  It  is  volatile  in  a  current  of 
steam,  soluble  in  the  ordinary  solvents  and  in  acids,  and  may  be 
distinguished  from  the  otherwise  similar  2-arnidoquinoline  by  the 
fact  that  it  yields  a  colourless  or  pale-yellow  solution  with  alkalis. 
On  hydrolysis,  it  is  converted  into  a  quinaldinecarboxylic  acid,  which 
is  identical  with  the  acid  already  described.  It  follows,  therefore, 
that  both  this  acid  and  the  methylquinaldine  from  which  it  was 
prepared  have,  in  reality,  the  meta-  and  not  the  ana-constitution. 

H.  G.  C. 

Constitution  of  /3-Quinaldinesulphonic  Acid.  By  B.  Richard 
{Ber.,  23,  3488 — 3490). — By  the  action  of  sulphuric  acid  on  quin- 
aldine,  Dobner  and  v.  Miller  obtained  a  mixture  of  three  sul phonic 
acids,  two  of  which  were  shown  to  be  ortho-  and  para-quinaldine- 
sulphonic  acids,  whilst  the  constitution  of  the  third,  known  as  the 
|3-acid,  was  not  ascertained  (Abstr.,  1884,  183).  In  order  to  deter- 
mine its  constitution,  the  author  converted  it  by  the  usual  reactions 
into  the  corresponding  nitrile  and  carboxylic  acid,  both  of  which,  were 
found  to  be  identical  with  the  2-cyanoquinaldine  and  quinaldine-2- 
carboxylic  acid  described  by  Rist  (see  preceding  abstract).  The  acid 
from  which  they  are  prepared  must,  therefore,  be  quinaldine-2- 
sulphonic  acid.  H.  G.  C. 

Condensation  of  Metanitrobenzaldehyde  with  Quinaldine. 
By  W.  Waktanian  {Ber.,  23,  3644— 3653).— Metanitrobenzaldehyde 
VOL.  LX.  z 
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is  heated  for  3 — 4  hoars  on  the  watar-bath  wifh  rather  more  than 
1  part  of  qninaldine,  zinc  chloride  being  added  from  time  to  time 
in  small  portions  ;  after  purification  and  crystallisation  from  alcohol, 
a  product  is  obtained  which  melts  at  124 — 126^,  and  consists  of  a 
mixture  of  metanitrohenzylidenequinaldine, 

C9NH6-ch:ch-C6H4-no2  [ch  =  2' ;  ch  :  nOo  =  1 :  3], 

and  of  the  aldol  compound,  C„NH6-CH2-CH(OH)-C6H4-N02;  the 
former  substance  maybe  separated  by  treatment  with  acetic  anhydride 
at  135°  ;  it  is  deposited  from  a  mixture  of  benzene  and  light  petroleum 
in  yellow,  nodular,  crystalline  aggregates,  and  melts  at  139°.  The 
hydrochloride  forms  long,  rectangular  crystals ;  the  nitrate  crystallises  in 
pale-yellow,  lustrous  needles ;  the  picrate  is  deposited  in  lemon-yellow, 
interlaced  needles:  the  plafinochloride,  (CnH^^^oO^hMiPtCU  +  HH.O, 
is  crystalline.  When  reduced  with  stannous  chloride  and  hydrochloric 
acid,  mdamidohenzylidevequinaldine,  C9NH6*CH!CH'CfiH4*NH2,  is 
produced,  crystallising  from  a  mixture  of  benzene  and  light  petroleum 
in  orange-red  plates;  it  melts  at  158 — 159°,  and  is  insoluble  in  water, 
but  readily  dissolves  in  organic  media,  and  is  deposited  from  alcohol 
in  pale-yellow  needles.  On  heating  the  amido-compound  with 
glycerol,  sulphuric  acid,  and  orthonitrophonol,  ethiilenediqiiinoJinp^ 
CjNHe-CHiCH-CsNHp.  [CH  :  CH  =  2'  :  2].  is  formed,  but  could  not  be 
obtained  in  crystals ;  it  is  readily  soluble  in  alcohol,  benzene,  and 
chloroform.  The  saltfi  and  platinnchloridt  are  amorphous.  The  meth- 
iodide  crystallises  from  methyl  alcohol  in  golden-yellow  needles,  melts 
at  225 — 226°,  and  is  insoluble  in  benzene,  but  readily  dissolves  in  hot 
water. 

No  dimethyl  iodide  could  be  prepared.  A  /yromo-additive 
compound  is  formed  by  the  action  of  bromine  on  the  methiodide  in 
chloroform  solution,  and  is  deposited  from  methyl  alcohol  in  slender 
crystals  which  commence  to  decompose  at  180 — 190°,  and  melt  at 
210°. 

Ethylenequinolinequinaldine,  CgNHfi'CHICH'Cg'NHsMe  [CH  =  2' ; 
CH:Me  =  2  :  2'],  is  prepared  by  the  action  of  paraldehyde  on 
amidobenzylidenequinaldine,  and  forms  a  yellow,  plastic  mass  readily 
soluble  in  alcohol,  benzene,  or  ether.  The  nitrite  crystallises  from 
water  in  stellate  groups  of  reddish-yellow  needles  which  commence 
to  decompose  at  125°,  and  melt  at  135 — 136°.  The  hydrochloride, 
nitrate,  svlphate,  picrate,  and  platinochloride  are  all  amorphous  and 
readily  soluble.  J.  B.  T. 

/3-Pyrazoledicarboxylic  Acids.  By  Maquenne  (Compt.  rend.. 
Ill,  740 — 743). — Dinitrotartaric  acid  not  only  acts  on  form- 
aldehyde and  acetaldehyde  in  presence  of  ammonia,  but  the  reaction 
is  general,  and  the  author  has  prepared  in  this  way  a  number  of 
/3-pyrazoledicarboxylic  acids  from  the  corresponding  aldehydes.  They 
are  all  only  slightly  soluble  even  in  boiling  water,  and  are  almost 
insoluble  in  alcohol,  but  dissolve  very  readily  in  alkaline  solutions, 
and  yield  mono-metallic  salts  which  are  neutral  and  crystallisable. 
Methyl-,  ethyl-,  and  isopropyl-glyoxalinedicarboxylic  acids  crystallise 
with  1  mol.  H2O  in  brilliant,  acicular  prisms ;  the  others  form  crystal- 
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line,  anhydrous  powders.  Isobufcylglyoxalinedicarboyylic  acid  and 
its  alkaline  salts  have  a  sweet  taste,  but  this  property  is  wanting  in 
the  neighbouring  homologues. 

All  the  glyoxalinedicarboxylic  acids  decompose  at  about  300°,  and 
yield  carbonic  anhydride  and  glyoxalines  or  /3-pyrazoles,  the  decom- 
position being  almost  quantitative.  This  constitutes  the  best  method 
for  the  preparation  of  glyoxalines.  Many  glyoxalines  were  prepared 
in  this  way,  and  the  hexyl-glyoxaline  was  found  to  melt  at  45 — 46^, 
bnd  not  at  84°  as  stated  by  Radziszewski. 

^t-Phenyl-ft-pyrazole  is  solid,  very  slightly  soluble  in  water  or  in 
rarm  benzene  (from  which  it  crystallises  in  lamellae),  but  easily 
soluble  in  alcohol.  It  melts  at  148°,  and  boils  at  about  340°  (uncorr.), 
rhich  distinguishes  it  from  the  isomeric  1-phenyl-a-pyrazole 
lescribed  by  Knorr,  which  melts  at  11°,  and  boils  at  246"5°.  The 
lormnl  oxalate  crystallises  from  aqueous  solutions  in  anhydrous 
leedles  ;  the  platinochloride  is  anhydrous,  and  forms  orange,  micro- 
jopic  crystals  almost  insoluble  in  cold  water. 

Difurfuraviidodihijdroxy  tartaric  acid. — Furfuraldehyde  does  not 
ct  on  dinitrotartaric  acid  in  the  same  way  as  other  aldehydes, 
hen  the  aldehyde  and  acid  in  molecular  proportion  react  in 
jresence  of  excess  of  ammonia,  a  crystalline  precipitate  f-rms, 
id  can  be  purified  by  solution  in  ammonia  and  reprecipitation  with 
lydrochloric  acid.  It  resembles  the  glyoxalinedicarboxylic  acids  in 
bppearance,  but  has  not  their  general  properties,  and  yields  no  gly- 
oxaline  when  distilled.  The  ammonium  salt  has  the  composition 
Ci4H,oN20g(NH4)2  -h  2H2O.  The  acid  has  the  composition  C14H12N2O8, 
is  formed  by  the  union  of  2  molecules  of  furfuraldehyde  with  1  mole- 
cule of  tartaric  acid,  and  probably  has  the  constitution 

cooH'C(oh)-n:ch-C4H30 
cooh-c(OH)-n:ch-C4H30  ' 

C.  H.  B. 

Caffeidine.  By  E.  Schmidt  and  M.  Wernecke  (Arch.  Pharm,, 
228,  516 — 543). — Caffeidine  sulphate  was  prepared  by  boiling 
caffeine  with  barium  hydroxide  (Strecker's  method)  for  half  an  hour 
only;  white,  needle-shaped  crystals  were  finally  obtained  which  are 
easily  soluble  in  water,  much  less  soluble  in  alcohol.  By  treating  the 
sulphate  with  barium  hydroxide,  a  little  water,  and  chloroform,  the 
free  base  is  obtained  as  a  solid,  crystalline  mass  with  a  neutral  reaction  ; 
it  melts  at  about  94°.  The  free  base  readily  decomposes  with  the 
formation  of  ammonia,  methylamine,  and  cholestrophane.  Caffeidine 
liydriodide,  obtained  by  neutralising  the  free  base  with  dilute  hydriodic 
acid,  forms  white,  tabular,  anhydrous  needles,  easily  soluble  in  hot 
water,  somewhat  less  soluble  in  hot  alcohol,  insoluble  in  chloroform. 
Caffeidine  hydrochloride,  obtained  by  treating  the  hydriodide  in  aqueous 
solution  with  silver  chloride,  forms  long,  thin,  somewhat  hygroscopic 
needles.  Caffeidine  nitrate,  prepared  by  precipitating  the  hydriodide 
solution  with  silver  nitrate,  forms  large,  white,  strongly  hygroscopic 
needles.  Caffeidine  sulphate,  when  treated  with  nitric  acid,  yields 
chlolestrophane,  ammonia,  methylamine,  and  carbonic  anhydride ; 
but  no  ammonia  is  formed  if  the  mixture  is  heated  for  a  long  time. 

z  2 
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Oxida+ion  of  the  sulphate  with  potassium  dichromate  and  sulphuric 
acid  yields  the  same  products,  and  not  diethyloxamide  as  found  by 
Maly  and  Andreasch,  excepting  when  the  mixture  is  heated  for  some 
time.  Oxidation  with  bromine  gi^es  the  same  compounds,  as  does 
also  treatment  with  potassium  chlorate  and  hydrochloric  acid.  Fuming 
hydrochloric  acid  completely  decomposes  caffeidine  sulphate  at  15U° 
with  the  formation  of  carbonic  anhydride,  formic  acid,  ammonia, 
methylamine,  and  sarcosine  (compare  Abstr.,  1888,  69).  J.  T. 

Derivatives  of  Morphine.  By  W.  Danckwortt  (Arch.  Tharm., 
228,  572 — 595). — Morphine,  when  heated  with  excess  of  acetic 
chloride,  yields  diacetylmorphine  (the  tetracetylmorpliine  of  Wrioht). 
This  compound,  when  boiled  with  water  loses  only  one  acetyl  group, 
and  a-monoacetylmorphine  is  formed  ;  by  the  addition  of  hydro- 
chloric acid,  this  can  easily  be  obtained  as  the  sparingly  soluble 
hydrochloride.  The  /J-monoacetyl  (/3-diacetyl  of  Wrij^fht)  compound 
was  prepared  byBecket  and  Wright's  method  (this  Jouru.,  1874,  1033), 
but  their  7-conipound  was  not  obtained.  The  stability  of  morphine 
was  not  found  to  be  increased  by  the  entrance  of  the  acetyl  group,  as 
shown  by  the  reaction  of  diacetylmorphine  with  dilute  nitric  acid 
and  with  bromine,  although  this  is  known  to  be  the  ease  with  codeine 
and  the  methyl  group.  Anhydrous  morphine,  when  heated  at 
100 — llO"'  with  twice  the  amount  of  benzoic  chloride,  yielded  di- 
benzoylmorphine,  which  supports  the  view  that  the  morphine  molecule 
contains  only  two  hydroxyl  groups.  Polstorft's  tribenzoylmorphine 
could  not  be  detected.  By  heating  oxydimorphine  with  acetic 
chloride,  tetracetyloxydimorpliine  is  obtained,  which  doubtless  is 
identical  with  Hesse's  diacetylpseudomorphine,  obtained  by  the 
action  of  acetic  anhydride  on  pseudomoj-phine.  The  entrance  of  the 
four  acetyl  groups  indicates  that  four  hydroxyl  groups  exist  intact  in 
the  oxydimorphine,  and  that  the  hydrogen  atoms  replaced  must  have 
been  united  with  carbon.  Apomorphine,  when  treated  with  excess  of 
acetic  chloride,  yields  monacetylapomorphine ;  hence  only  one 
hydroxyl  group  is  present  in  apomorphine,  the  second  hydroxyl  group 
of  morphine  during  its  conversion  into  apomorphine  going  to  form  a 
molecule  of  water.  Probably  the  alcoholic  hydroxyl  of  morphine  is 
the  one  expelled,  the  phenyl  hydroxl  having  ^ireater  stability.  Thi.*^, 
to  some  extent,  will  account  for  the  chemical  and  physiological 
difterence  between  morphine  and  apomorphine.  J .  T. 

Cinchonamine.     By  Arnaud  {Ann.  Ghim.  Fhys.  [6],  19,  93 — 131) 
See  this  vol.,  p.  362. 

Berberine  and  Hydroberberine.  By  R.  Gaze  {Arch.  Phaim., 
228,  604 — 662;  compare  Abstr.,  1890,  1012).— Chloroformberberine, 
dissolved  in  a  little  hot  chloroform  and  treated  with  alcohol,  quickly 
gives   long,  prismatic  crystals  of  dicJdoroformberieriiie, 

C2oHnN04,CHCl3  +  CHCl3. 

The  crystals  soon  lose  their  transparency  when  preserved,  and  decom 
pose  with  evolution  of  chloroform  when  warmed.  ,         J.  T. 
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Ecgonine.  By  U.  Mussi  (Chem.  Centr.,  1890,  ii,  516—517  ;  from 
I/Orosi,  13,  152— 158).— The  author  has  already  {'UOrosl,  11, 
270 — 277)  recommended  that,  since  the  direct  detection  of  cocaine  is 
difficult,  the  products  of  its  decomposition  should  be  sought  lor  in 
toxicological  investigations.  With  this  object,  he  has  examined  the 
behaviour  of  ecgonine  with  various  reap'erits.     According  to  Einhorn 

tis  alkaloid  is  methyltetrahydropyridyl-^-liydroxijpropionic  acid, 
CaNH,Me-CH(OH)-CH./COOH, 
id  reacts  both  as  a  base  and  an  acid;   it  crystallises  in  colourless, 
strous,     monoclinic   prisms     with    1    raol.     H2O,    which  is   lost    at 
10 — 130°.     It  is  very  readily  soluble  in  water,  less  easily  in  abso- 
te   alcohol,  insoluble  in  ether,   chloroform,  and  carbon   bisulphide. 
s  solutions  are  neutral,  and  have  a  somewhat  bitter  taste.      It  melts 
198°  with  partial  decomposition.     With    phosphomolybdic   acid,  it 
forms  a  yellow  precipitate  ;  with  somewhat  concenti'ated  gold  chloride 
lution,  a  yellow,  amorphous  precipitate  ;  with  platinic  chloride  in 
ilute     alcoholic     solution    a     red-brown,     crystalline     precipitate, 
Hi5]S'03)o,HoPtCl6,  which  is  readily  soluble  in  water,  and  loses  hydro- 
n  chloride  when  heated,  forming  the  salt  (C9Hi5N03)oPtCl4.     With 
annic  chloride,  mercuric  chloride,  tannin,  and  picric  acid,  it  forms  no 
recipitates  which  distinguish  it  from  cocaine.     Especially  is  the  reac- 
ion  with  Wenzell's  reagent  (200  parts  of  sulphuric  acid  and  1  pat't  of 
tassium  permanganate)   delicate,  a  clear  wine-red  coloration  being 
rmed  which  disappears  only  after  some  time. 

In  an  experiment  with  a  rabbit,  1'26  grams  of  ecgonine  per  kilo,  of 

ve  weight  was  found  to  be  fatal.     After  48  hours,  the  entrails  were 

ivided    into    five    parts,  and    each    part   digested    several  times  at 

with   twice   its  weight  of  alcohol,  and   the  extract  concentrated 

arly  to  dryness.     The  residue  was  taken  up  with  water,  and  shaken 

veral  times  with  ether  in  order   to   extract    fatty   substances.      The 

ueous  solution  was  precipitated  with  basic  lead  acetate,  filtered,  the 

ad  removed    as  sulphide,  the   liquid  again  filtered,  evaporated    to 

ness,  and  the  residue  finally  extracted  with  a  little  absolute  alcohol, 

which  the  ecgonine  exists  as  acetate  and  was  readily  detected.   The 

alkaloid  was  found  in  the  heart,  blood,  lungs,  liver,  brain,  and  spinal  cord. 

Ecgonine  tSalts. — (C9H,5N03)2Mg  +  ;3|H20,  very  hygroscopic  plates, 

soluble   in  water  and  alcohol,  insoluble   in   ether,   melting    at    190". 

— ^C9Hi5N03)2Ca  is   soluble  in  water  and  alcohol,  insoluble  in  ether. 

Mc^^^°    ^2    ^'  orange-coloured,  decomposing  readily  when  exposed  to 

H^ne  light.     Ecgonine  acetate,  C9Hi5N03,C2U402  +  2-^H20,  needle-like, 

^^Hygroscopic  crystals,    Qielting   at    196°,   very   soluble  in  water   and 

^^^Icohol,  insoluble  in  ether.  J.  W.  L. 

New  Alkaloid  from  Chrysanthemum   cinerarisefolium.    By 

F.  Marino  Zuco  (Chem.  Centr.,  1890,  ii,  560—561  ;  Bend.  Acad. 
Lincei,  6,  i,  571 — 575). — In  addition  to  the  two  substances,  the  one  a 
paraffin  and  the  other  a  horaologue  of  cholesterol,  which  the  author 
has  already  described  (Abstr.,  1890,  757),  he  has  further  separated  a 
glucoside  and  an  alkaloid  from  the  fiowers  of  Chrysanthemum  cine- 
rarkefoliuTii.  Both  were  obtained  from  the  blossoms  by  extraction 
With  ether.     The  glucoside  is   crystalline,  but  could  not  be  obtained 
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in  sufficient  quantity  for  proper  investigation.  The  alkaloid,  named 
chrysanthemine  by  the  author,  is  readily  soluble  in  water,  and  its  solu- 
tion may  be  concentrated  on  the  water-bath  without  decomposition, 
whereby  the  base  is  obtained  as  a  colourless  syrup.  The  majority  of 
its  salts  are  soluble  in  water,  alcohol,  and  ether,  and  are  crystalline. 
The  most  characteristic  of  these  is  the  aurochloride,  which  crystal- 
lises in  small,  golden-yellow  needles,  very  soluble  in  hot  water, 
sparingly  so  in  cold  water,  readily  in  alcohol,  and  moderately 
soluble  in  a  mixture  of  alcohol  and  ether  (1  :  1).  Potassium 
bismuth  iodide  forms  a  yellow  precipitate  with  it,  and  potassium 
mercury  iodide  forms  a  yellowish-white  precipitate.  Platinum  chlor- 
ide, tannin,  and  picric  and  phosphotungstic  acids  do  not  form  precipi- 
tates with  it.  The  analysis  of  the  aurochloride  agrees  with  the 
formula  Ci4H3o03N2,2AuCl4,  according  to  which  the  formula  of  the 
hydrochloride  would  be  CuHaoOaK^Clz.  J.  W.  L. 

Ulexine  and  Cytisine.  By  A.  W.  Gerrard  and  W.  H.  Symons 
(Pharm.  J.  [3],  20,  1017). — The  authors  enumerate  the  following 
differences  between  ulexine,  the  alkaloid  of  Ulex  europ<T'.us,  already 
described  by  them,  and  cytisine,  the  alkaloid  of  C.  Iabu7'num,  which 
has  been  supposed  to  closely  resemble,  or  be  identical  with,  the 
former.  Ulexine  has  the  formula  •2(0221108^402)  ;  is  very  hygro- 
scopic, cannot  be  sublimed,  even  in  a  vacuum,  without  decomposi- 
tion, and  dissolves  readily  in  chloroform.  Cytisine  has  the  formula 
C00H27N3O,  is  permanent  in  air,  sublimes  completely,  forming  splendid 
crystals,  and  is  almost  insoluble  in  chloroform.  The  formula  given 
for  ulexine  differs  only  by  CO  from  that  of  nicotine,  and  by  H2O 
irom  that  of  pilocarpine,  and  there  is  a  certain  likeness  in  the  physio- 
logical action  of  these  alkaloids,  notwithstanding  the  differences  in 
their  chemical  behaviour.  Some  progi*essions  of  properties  are 
traced  in  the  alkaloids  from  leguminous  plants  arranged  according  to 
the  percentage  of  carbon,  thus  : — sparteine,  pyridine,  nicotine, 
cytisine,  ulexine,  eserine,  and  pilocarpine ;  in  this  sei'ies,  the  physio- 
logical activity  becomes  more  powerful,  and  the  instability  greater 
wi[h  decrease  in  the  percentage  of  carbon.  R.  K. 

Alkaloids  and  other  Active  Principles  from  Plants  Growing 
in  the  Dutch  Indies.— By  M.  Greshoff  (Ber.,  23,  3537—3550).— 
I.  Garpame,  the  Alkaloid  of  Carica  papaya,  L. — The  leaves  of  the 
papaya  (Carica  papaya,  L.)  contain,  in  addition  to  the  caricine  and 
papaine  discovered  by  Wurtz  and  Peckolt,  an  alkaloid  which  has 
not  previously  been  prepared,  and  for  which  the  name  carpa'ine  is 
proposed.  The  young  leaves  are  richest  in  the  alkaloid,  and  contain 
about  0*25  per  cent. ;  the  sap,  seeds,  and  roots  only  contain  traces. 
Carpa'ine  is  readily  soluble  in  alcohol,  chloroform,  and  ether,  the 
freshly  precipitated  compound  being  more  readily  taken  up  by 
the  latter  solvent  than  when  crystallised,  a  fact  which  is  made  use 
of  in  isolating  the  alkaloid.  It  is  completely  separated  from  solutions 
of  its  salts  by  sodium  carbonate  solution,  bat  is  insoluble  in  potash, 
and  cannot  be  extracted  from  acid  solution.  It  gives  precipitates 
with  Mayer's  solution,  iodine,  phosphomolybdic  acid,  picric  acid,  gold 
chloride,  tannin,  potassium  thiocyanate,  &c.,  melts  at  115",  and  sub- 
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limes  partly  without  decomposition.     Its  hydrochloride  crystallises  in 

[.beaatiful,  lustrous  needles,  and  is  readily  soluble  in  water.     The  base, 

ivcn  when  dissolved  in  100,000  parts  of  water,  has  a  bitter  taste,  and 

^is    only  poisonous  in   large   doses,  but  small  quantities  readily  kill 

smaller  animals,  the  action  taking  place  on  the  heart. 

II.  Investigation  of  hidian  Leguininous  Flants. — The  plant  known 

IS  Derris  (^Fongamitx)  elliptica,  Benth.,is  largely  used  in  Java  in  fishing, 

md  appears  also  to  be  a  constituent  of  the  Borneo  arrow- poison.     It 

[has  an  exceedingly  poisonous  action  on  fish,  a  decoction  of  the  roots 

)eing  fatal  even  when  diluted  with   300,000  parts  of  water.       The 

>nly  active  constituent  isolated  is  a  resinous  substance  termed  deri'id, 

^hich   does  not  contain  nitrogen  and  is  not  a  glucoside  ;    it  readily 

[issolves   in  alcohol,  ether,  chlototorn),  and  amyl  alcohol,  but  is  very 

sparingly   soluble  in   water  and   potash    solution.      On   fusion  with 

)otash,  it  yields  salicylic  and  protocatechuic  acids.     It  occurs  almost 

[entirely  in  the  cortex  of  the  root,  but  has  not  yet  been  obtained  pure. 

[its  alcoholic  solution  has  a  slightly  acid  reaction,  and  a  sharp  aromatic 

iste,  causing  a  partial  insensibility  of  the  tongue,  which  remains  for 

Jours.     A  solution  of  I  part  in  5  millions  is  almost  in.stantly  fatal  to 

Ish.     A  very  similar  compound  is  found  in  the  seeds  of  Pachyrhizus 

ingulatus,  Kich.,  a  decoction  of  which  is  quickly  fatal  in  a  dilution  of 

125,000.     It  is  probably  identical  with  denid,  but  until  this  has 

)een  experimentally  proved  it  may  be  distinguished  as  pachyrhizid. 

it  is  very   readily  prepared  from  Fachyrhizus,  which  occurs  in  all 

tropical  countries,  as  the   tannin  compounds,  usually  so  difficult  to 

Separate,  are  not  found  in  this  plant.     The  seeds  also  contain  a  non- 

)oisonous,  crystalline  compound,  which  is  readily  soluble  in  alcohol, 

"and  has  at  30°  the  consistence  of  butter. 

The  plant  Sophora  tomentosa,  L.,  formerly  renowned  as  a  medicine 
(^^ Anticholerica  liumphii"),  contains  a  poisonous  alkaloid,  soluble  in 
ether,  which  is  contained  in  largest  quantity  in  the  seeds.  Alkaloids 
have  previously  been  found  in  S.  sjpeciosa  and  S.  angustij'olia,  but 
have  not  been  closely  investigated. 

The  cortex  of  Erythrina  (Stenotropis)  Broteroi,  Hassk.,  contains  con- 
siderable quantities  of  an  alkaloid,  which  may  be  readily  isolated 
by  Stas's  method,  and  is  easily  soluble  in  ether.  Its  sulphate  may 
be  obtained  in  crystals  from  concentrated  aqueous  solution.  It  gives 
precipitates  with  many  metallic  salts  and  with  the  usual  alkaloid 
reagents  ;  it  is  a  fairly  strong  poison,  being  fatal  to  fowls  in  doses  of 
0*025  gram.  A  poisonous  alkaloid  likewise  exists  in  Erythrina 
{liypuphorus)  suhumbrans^  Hassk.,  and  is  best  isolated  as  a  metallic 
double  compound. 

The  leaves  of  different  kinds  of  cassia  are  employed  in  Java  as  a 
remedy  for  herpes ;  they  contain  a  glucoside  which  yields  chryso- 
phanic  acid  as  a  product  of  hydrolysis. 

The  leaves  of  Crotolaria  retusa,  L.,  contain  considerable  quantities 
of  indican  ;  the  seeds  contain  an  alkaloid,  which  is  found  in  larger 
quantities  in  the  seeds  and  leaves  of  G.  striata,  L.  The  base  is  a 
strong  poison,  and  is  probably  closely  related  to  the  known  alkaloids 
of  other  Genistese,  such  as  Cytisus,  Ulex,  Spartium,  and  Lupinus. 
The   seeds  ot  Millettia   atropurpurea^  Benth.,  contain  a  poisonous 
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glucoside,  the  chemical  and  toxicological  properties  of  which  closely 
resemble  those  of  saponin.  The  plant  is  also  employed  for  poisoning 
fish.  The  cortex  of  Acrxcia  tenerrima,  Jungh.,  contains  a  bitter, 
poisonous  alkaloid,  readily  soluble  in  ether  and  chloroform.  ]N'o  alka- 
loid has  previously  been  found  in  an  acacia.  The  leaves  of  Alhizzia 
saponaria,  BL,  contain  cathartic  acid,  whilst  the  leaves  and  cortex 
contain  saponin  in  quantity. 

The  cortex  of  Pithecolobium  bigeminum,  Mart.,  contains  0"8  per  cent, 
of  a  non-volatile,  amorphous  alkaloid,  which  forms  crystalline  salts, 
and  separates  as  a  heavy,  yellow  oil  on  the  addition  of  alkalis  to  solu- 
tions of  the  latter.  With  100  parts  of  water,  it  forms  a  turbid  liquid, 
which  on  warming  assumes  the  appearance  of  milk,  but  becomes  clear 
on  the  addition  of  an  acid.  The  sol  utions  have  a  burning  taste,  and  give 
the  usual  alkaloid  reactions.  It  has  a  strong  corrosive  action  on  the 
skin,  and  is  fatal  to  fish  in  a  dilution  of  1  :  400,000.  The  same  com- 
pound appears  also  to  occur  in  F.  saman,  Benth. 

III.  Apocyneoe  containing  Alkaloids,  occurring  in  the  Vufch 
Indies. — The  leaves,  cortex,  and  seeds  of  Melodinus  Irevigatus,  Bl., 
all  contain  a  poisonous  alkaloid,  which  is  present  in  the  largest 
quantity  in  the  seeds  (0*8 — I'O  per  cent.).  It  is  decomposed  by 
dilute  hydrochloric  acid,  but  is  not  a  glucoside,  and  gives  the  ordinary 
alkaloid  reactions  in  very  dilute  solutions,  and  with  feeble  oxidising 
agents  in  sulphuric  acid  solutions  gives  a  greenish  coloration,  which 
then  becomes  deep  blue  and  finally  orange. 

Leuconotis  eugenifoUa,  Dec,  yields  a  poisonous,  crystalline  alkaloid 
■which  is  readily  soluble  in  ether,  and  shows  the  general  reactions  of 
the  alkaloids,  but  gives  no  colour  reactions.  The  cortex  of  Jiauwolfia 
canescens,  W.,  yields  an  alkaloid  which  gives  a  beautiful,  blood-red 
coloration  with  nitric  acid.  Hauwolfia  (Ophiox>/lon)  serpentina  and 
trifoliata,  which  is  highly  prized  in  Java  as  a  drug,  also  contains  a 
crystalline  alkaloid  which  gives  the  same  reaction  with  nitric  acid, 
and  its  presence  may  be  easily  recognised  microscopically  in  the 
various  parts  of  the  plant  by  this  reaction.  The  substance  recently 
des -ribed  as  ophioxylin  is  identical  with  Duloug's  plumbagin,  i\\v 
error  being  caused  by  a  confusion  between  Ophioxylon  serpentinnm,  L.. 
and  Plumbago  rosea,  L.,  which,  though  very  different  plants,  are  both 
termed  "  Poeleh  Pandak  "  in  Java.  The  above  alkaloid  also  occurs 
in  Rauwolfia  {Cyrtosiphonia)  spectabilis  and  madurensis.  All  these 
species  of  Rauwolfia  contain  a  brown  substance  also  ;  this  likewise 
appears  to  be  an  alkaloid,  and  yields  a  beautiful,  blue,  fluorescent 
solution  in  ether.     It  is  constituent  of  many  Apocynece. 

The  cortex  of  Hun  teria  corymbosa,  Roxb.,  contains  03  per  cent,  of 
a  crystalline  alkaloid,  which  also  forms  crystalline  salts,  and  gives  a 
beautiful  violet  coloration  with  Erdmann's  and  Frohde's  reagents.  It 
is  a  strong  poison,  and  has  a  sharp,  burning  taste,  even  when  diluted 
to  I  :  10,000.  The  cortex  of  PseudocJirosia  glomerata,  Bl.,  also  contains 
a  poisonous,  crystalline  alkaloid,  and  the  al30ve  fluorescent  compound. 

The  cortices  of  Ochrosia  (Lactaria)  acuminata,  Ackeringae,  and 
Coccinea  are  rich  in  alkaloid  constituents.  Three  products  have  been 
isolated,  namely,  a  colourless,  crystalline  alkaloid  soluble  in  ether, 
which  is  moderately  poisonous,  an  alkaloid  insoluble  in  ether  but 
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soluble  in  amyl  alcohol,  which  is  best,  isolated  as  \he  mercnrochloride, 
and  also  the  above-mentioned  fluorescent  compound.  These  substances 
also  occnr  in  the  seeds  and  the  sap.  The  cortex  of  the  stem  of 
Ochrosia  ( Bleeharia)  kalocarpa  contains  1*2  per  cent,  of  alkaloids. 

The  seeds  of  Kopsla  fiavida,  Bl.,  contain  no  less  than  1*85  per  cent, 
of  a  homogeneous  alkaloid,  which  is  soluble  in  ether  and  readily  pre- 
pared pure  and  crystalline;  it  likewise  occurs  in  Kopsia  arhorea^  Bl., 
the  leaves  of  which  contain  in  addition  a  fluorescent  substance. 
Kopsia  (Calpicarpurn)  Boxburghn  yields  quite  a  different  alkaloid, 
which  causes  tetanus.  The  seeds  and  leaves  of  Kopsia  {Galpicarpuin) 
alhiflorum  contain  an  alkaloid,  as  also  do  Vinca  rosea,  L.,aud  Alstonea 
(Blaheropus)  villosa. 

Voacanga  (Orchipeda)  foefida  yields  a  bitter  alkaloid  readily  soluble 
in  ether,  and  the  fluorescent  compound  already  frequently  mentioned. 
Tahernremontana  sphcerocarpa,  BL,  also  contains  an  alkaloid,  and  a 
wax-like  compound,  which  is  free  from  nitrogen  and  melts  at  185°, 
Alkaloids  are  also  present  in  Bhyncodia  (Cercocoma)  macrantlia  and 
in  Ghonemorpha  macrophylla,  Don,  which  is  of  interest,  inasmuch  as 
these  species  both  belong  to  the  Echitidice,  the  other  members  of 
which  are  free  from  alkaloids. 

IV.  Cerbera  odollaw,  Hamilt. — The  sap,  leaves,  and  cortex  of  this 
plant  have  no  toxicological  action,  but  the  seed  kernel  contains,  in 
nddition  to  a  non-poisonous  fatty  oil,  the  compound  cerbeiin,  which 
has  a  poisonous  action  on  the  heart.  It  resembles  thevetin,  thevetosin, 
and  tanghinin,  but  is  identical  with  none  of  them.  It  most  nearly 
resembles  the  last-named  substance,  which  is  obtained  from  TangJntna 
venemfera,  Poir.,  the  "test-plant"  of  ^Madagascar.  Cerberin  is  free 
from  nitrogen  and  crystallises  well,  and  although  decomposed  by 
acids,  is  not  a  glncoside.  It  is  insoluble  in  water,  but  dissolves  readily 
in  alcohol,  chloroform,  acetic  acid,  and  80  per  cent,  ether,  and  melts  at 
165°.  It  gives  a  violet  coloration  with  sulphuric  acid,  has  a  sharp, 
burning  but  not  bitter  taste,  and  is  very  poisonous.  The  seeds  contain 
another  very  poisonous  substance,  which  is  readily  soluble  in  water, 
alcohol,  and  amyl  alcohol,  but  insoluble  in  chloroform,  for  which  the 
name  odoUin  is  proposed.  It  is  not  precipitated  by  lead  acetate,  and 
gives  the  same  colour  reaction  with  sulphuric  acid  as  cerberin. 

V.  Laurotetnnine,  the  Active  Constituent  of  certain  Lanracece. — 
Many  of  the  Javan  varieties  of  Lauracese  contain,  in  addition  to  other 
not  yet  clearly  defined  bases,  a  crystalline  alkaloid  termed  laurotet- 
anine,  which  has  a  strong  tetanic  action  on  animals.  It  is  contained 
in  quantity  in  the  cortex  of  the  stem  of  Litsa^a  chrysocoma,  BL,  and 
is  sparingly  soluble  in  ether,  more  readily  in  chloroform.  It  is  pre- 
cipitated by  sodium  carbonate  from  solutions  of  its  salts,  but  readily 
redissolves  in  an  excess  of  potash  or  soda,  and  is  precipitated  by  the 
usual  alkaloid  reagents.  The  freshly  prepared  alkaloid  commences 
to  crystallise  after  some  days  in  stellate  groups  of  needles ;  it  gives  a 
dark  indigo-blne  coloration  with  Erdmann's  reagent,  a  pale  rose-red 
with  pure  sulphuric  acid,  and  a  reddish-brown  with  nitric  acid.  A 
base  which  seems  to  be  identical  with  laurotetanine  is  also  found  in 
the  varieties  of  Tefranthera,  in  Notaphcebe,  BL,  Apcrnla,  BL,  and 
Actinodaphne,  Nees,    It  is  possible,  also,  that  laurotetanine  is  identical^ 
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with  the  alkaloid  discovered  in  1886  by  Ejkmann  in  Haasia  squarrosa^ 
Z.  et  M.,  as  the  author  has  also  found  it  in  H.  firma,  Bl. 

Hernandia  aonora,  L.,  and  H.  ovigera,  L.,  both  yield  an  alkaloid 
closely  resembling  the  bebeerine  obtained  from  Nectandra,  whilst 
Illigera  pulchra,  Bl.,  contains  laurotetanine. 

yi.  The  Distribution  of  Hydrocyaidc  Acid  in  the  Vegetable  Kingdom. 
— The  leaves  of  Gymnem,a  latifolium,  Wall,  an  Indian  Asclepiadea, 
contain  large  quantities  of  amygdalin,  which  can,  however,  only  be 
obtained  in  the  amorphous  condition.  The  leaves  do  not  contain  any 
enzyme,  and  may,  therefore,  be  distilled  with  water  or  dilute  sulphuric 
acid  without  any  hydrocyanic  acid  or  benzaldehyde  passing  over.  On 
the  addition  of  emulsin,  hydrolysis  readily  takes  place. 

The  fresh  bark  of  many  Javan  forest  trees  gives  off  an  odour  of 
bitter  almond  oil.  It  was  found  that  Fygium  parvijiorum,  T.  et  B., 
and  P.  latifolium,  Miq.,  both  contain  amygdalin,  which  on  botanical 
grounds  was  not  improbable,  as  the  species  Fygium  is  closely  related 
to  Amijgdalus. 

When  the  fruit  of  certain  Javan  Aroides  (the  genera  Lasia  and  Cyrto- 
sperma)  is  cut,  a  strong  odour  of  hydrocyanic  acid  is  observed,  and  it 
was  found  on  investigation  that  it  is  present  in  the  free  state.  It 
also  occurs  in  the  leaves  of  these  plants.  It  is  found,  however,  in 
much  larger  quantity  in  a  Javan  tree  known  as  Pangium  edule,  Reinw., 
the  seeds  of  which,  after  cooking  in  a  certain  manner,  are  looked  on  by 
the  Malays  as  a  valuable  food.  If  this  cooking  is  insufficient,  the 
seeds  are  a  frightful  poison,  and  are  used  in  Java  for  killing  fish  and 
insects.  Jt  was  found  on  investigation  that  all  parts  of  the  tree 
contain  free  hydrocyanic  acid.  Thus  the  leaves,  on  distillation,  yielded 
0*34  per  cent,  which  is  equal  to  I  per  cent,  on  the  dried  leaves ; 
in  the  other  parts  the  proportion,  although  less,  is  still  considerable. 
The  amount  of  hydrocyanic  acid  is  not  constant,  old  Fangium  leaves 
having  been  examined  which  only  contained  ()*045  per  cent. 

The  leaves  and  seeds  of  the  Fangium  contain  a  substance  which 
reduces  ammoniacal  silver  solution  and  Feh ling's  solution  in  the  cold, 
and  whose  solutions  become  dark-coloured  in  the  air.  Although  no 
crystalline  compound  could  be  obtained  with  phenylhydrazine,  it  is 
probably  a  sugar,  with  which  the  hydrocyanic  acid  forms  an  unstable 
compound.  The  seeds,  which  are  originally  white,  gradually  become 
dark,  the  hydrocyanic  acid  disappearing  at  the  same  time. 

The  only  poisonous  constituent  of  the  genus  Hydnocarpus  is  also 
hydrocyanic  acid.  The  fatty  oils  of  certain  species  of  Hydnocarpus  are 
used  externally  in  skin  diseases,  their  value  being  possibly  due  to  the 
antiseptic  action  of  hydrocyanic  acid.  H.   Gr.   C. 

Coagulation.  Preparation  of  Soluble  Casein.  ByA.  Bechamp 
(Bull.  Soc.  Ghim.  [3],  4,  181 — 186). — The  author  takes  exception  to 
the  undefined  meaning  of  the  word  coagulatioQ,  as  applied  to  the 
separation  of  the  proteids  from  milk,  under  varying  conditions,  and 
describes  the  following  method  for  preparing  a  soluble  casein  which 
is  not  coagulable  by  heat.  Pure  acetic  acid  is  dropped  into  milk 
just  drawn  from  the  cow  or  goat,  until  the  milk  turns  litmus- 
paper  a  pale  pink,  and  the  coagulum  which  soon  separates  out  is 
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collected,  and,  after  drying  by  a  filter  pump,  is  treated  with  ether  to 
remove  fat;  it  is  then  suspended  in  a  volume  of  water  equal  to  that  of 
the  original  milk,  and  containing  ammonium  carbonate,  and  the 
mixture  is  filtered.  To  the  limpid  solution  thus  obtained,  acetic  acid 
is  added  exactly  sufficient  to  precipitate  tlie  casein,  which,  by  a  re- 
petition of  the  above  treatment,  is  obtained  pure. 

The  rotatory  power  of  this  substance  in  ammoniacal  solution  is 
[a]  =  — 130°.  It  is  soluble  in  water,  1  litre  dissolving,  on  agitation 
for  56  hours,  1*005  grams,  and  the  rotatory  power  of  this  solution  is 
[a]j  =  —117°.  A  paste  of  casein  and  water  softens  at  70 — 80°,  and 
appears  to  be  quite  soft  at  90°,  the  water  separated  from  this  product 
contains  2'37  grams  casein  per  litre ;  and,  although  the  paste  hardens 
on  cooling,  it  is  soluble  in  ammonium  carbonate  solution,  and  on  pre- 
cipitation by  acetic  acid,  manifests  its  original  properties.  Casein 
behaves  like  a  feeble  acid,  its  solutions  redden  litmus,  and  it  forms 
compounds  with  the  alkali  metals  and  with  ammonia  which  also 
redden  litmus,  and  are  neither  precipitated  by  carbonic  anliydride, 
nor  by  alcohol,  nor  by  heating.  Calcium  caseinate  behaves  like 
calcium  saccharate  in  becoming  turbid  on  ebullition,  and  in  the  dis- 
appearance of  the  turbidity  on  cooling.  The  author  ascribes  the 
incorrect  results  hitherto  obtained  to  the  practice  of  boiling  the  milk 
before  adding  the  acid,  by  which  lactaibumin  and  galactozymase 
are  precipitated  as  well.  These  substances  are  separated  from  the 
whey  left  after  removal  of  the  casein,  by  adding  to  it  alcohol  of  95° 
as  long  as  a  precipitate  falls ;  the  latter  is  collected  and  washed  with 
alcohol  of  80°,  to  remove  lactose,  and  is  then  air-dried  and  suspended 
in  water  ;  after  some  time,  it  is  filtered,  and  the  precipitate  is  washed 
with  water  as  long  as  the  washings  give  a  precipitate  with  alcohol. 

Lactozymase  is  separated  from  the  filtrate  by  the  addition  of  alcohol 
and  a  trace  of  sodium  acetate ;  it  is  soluble  in  water,  and  has  the 
power  of  determining  the  dissolution  of  starch  without  subsequent 
hydrolysis  ;  it  is  coagulable  by  heat  and  then  loses  this  property. 

Lactaibumin  is  obtained  by  dissolving  the  residue  in  dilute 
ammonium  carbonate  solution  and  precipitating  by  acetic  acid;  when 
it  is  suspended  in  water  and  heated  to  100°,  it  contracts  in  volume 
and  is  no  longer  soluble  in  ammonium  carbonate  solution. 

T.  Q.  K 

Proteids  of  Milk.  By  W.  D.  Halliburton  (/.  Fhysiol.,  11, 
448 — 463). — Attention  is  drawn  in  this  paper  to  the  following 
points  : — 

(1.)  The  principal  proteid  in  milk  precipitable  by  saturation  with 
certain  neutral  salts  or  by  acetic  acid,  should  be  called  caseinogen. 
It  may  be  most  satisfactorily  prepared  free  from  impurities  by  a 
combination  of  the  two  methods  just  mentioned.  The  term  casein 
should  be  restricted  to  the  curd  formed  from  caseinogen  by  the  action 
of  rennet. 

(2.)  In  the  classification  of  proteids,  casein  should  be  grouped  with 
other  insoluble  proteids,  like  fibrin  and  gluten,  formed  by  ferment 
activity  from  pre-existing  more  soluble  proteids.  Caseinogen  should 
be  classified  in  a  new  group,  made  to  include  it  and  whey-proteid. 
These  are  very  similar  to  the  globulins  ;  the  chief  difference  being 
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tbat  their  solutions  are  not  coagulated  bj  heat  like  the  globulins,  but 
only  rendered  opalescent.  This  opalescence,  if  the  heating  has  not 
been  continued  too  long,  disappears  on  cooling. 

(3.)  Lactalbumin  i^  very  similar  in  its  properties  to  serum-albumin. 
Not  only  does  it  differ,  however,  from  serum-albumin  in  its  specific 
rotatory  power,  as  has  previously  been  shown,  but  in  its  behaviour  on 
heat-coagulation,  and  in  precipitability  by  certain  neutral  salts. 

(4.)  Caseinogen  and  lactalbumin  are  the  only  proteids  contained 
in  milk.  The  proteid  described  as  lactoglobulin  does  not  exist ;  it  is 
owing  to  the  error  of  not  recognising  that  the  two  salts,  sodium 
chloride  and  magnesium  sulphate,  when  both  present  to  saturation, 
precipitate  albumin,  that  this  proteid  has  been  supposed  to  exist. 
The  proteids  variously  called  lactoprote'in,  peptone,  and  hemi- 
albumose,  do  not  exist  in  milk.  This  mistake  has  also  arisen  from 
faulty  methods  of  analysis. 

(5.)  The  proteid  called  whey- proteid,  which  passes  into  solution 
simultaneously  with  the  formation  of  the  rennet  curd,  is  not  of  the 
peptone  or  proteose  class,  but  should  be  included  with  caseinogen  in 
a  new  class  of  proteids  allied  to  the  glotulins.  It  differs  from 
caseinogen  in  not  being  convertible  into  casein. 

(6.)  When  milk  turns  sour  owing  to  the  lactic  acid  fermentation, 
primary  proteoses,  chiefly  proto-proteose,  are  developed. 

W.  D.  H. 

Note. — Hammarsten,  in  his  text-book  of  Physiological  Chemistry 
recently  published,  also  recognises  that  caseinogen  should  not  be 
grouped  with  alkali  albuminates,  as  has  hitherto  been  the  case.  He 
classifies  it  with  the  nucleo-albumins.  W.  D.  H. 

Action    of  Lime   Salts    on    Casein    and   on   Milk.      By   S. 

Ringer  (/.  Physiol.,  11,  464 — 477). — Casein,  prepared  by  adding 
commercial  rennet  to  milk,  was  found  to  be  freely  soluble  in  lime- 
water ;  on  the  addition  of  calcium  chloride  to  this  solution,  a  com- 
pound of  casein  is  formed  which  is  more  soluble  in  cold  than  in  hot 
solutions.  A  few  drops  of  calcium  chloride  solution  does  not  cause 
precipitation  at  all  in  the  cold,  but,  on  warming,  a  precipitate  forms 
closely  resembling  a  rennet  curd,  and,  like  it,  it  contracts,  squeezing 
out  a  whey.  On  cooling  this,  however,  it  completely  redissolves. 
Larger  quantities  of  calcium  chloride  cause  a  precipitate  in  the  cold, 
which  increases  when  the  mixture  is  heated.  Sodium  chloride  in  05, 
1,  and  2  per  cent,  solutions  does  not  modify  this  action  ;  whilst  lactose 
greatly  aids  the  action  of  the  calcium  salt. 

Similar  experiments  were  then  tried  with  milk.  Calcium  chloride 
causes  no  curdling  of  milk  at  the  atmospheric  temperature  (10°  to 
15°),  in  this  respect  differing  strikingly  from  solutions  of  casein  in 
lime-water,  from  which  1  to  3  drops  of  a  10  per  cent,  solution  of 
calcium  chloride  precipitates  abundance  of  curd  or  sets  the  fluid  to 
a  jelly.  Calcium  chloride,  however,  abundantly  precipitates  curd 
from  milk  with  the  assistance  of  heat,  the  smaller  the  quantity  of 
calcium  chloride  the  higher  the  temperature  required.  Slight  acidity 
favours,  sodium  chloride  and  to  a  less  extent  potassium  chloride  and 
magnesium  sulphate  hinder  this  action  of  calcium  chloride.     Hence 
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milk  differs  from  casein  dissolved  in  lime-water  in  respect  to  tbe 
action  of  sodium  chloride.  Lactose,  which  greatly  favours  the  clot- 
ting of  a  lime-water  solution  of  casein  by  calcium  chloride,  does  not 
influence  the  clotting  of  casein ogen  as  contained  in  milk. 

Calcium  chloride  solution  does  not  clot  milk  which  has  been  pre- 
viously boiled  and  then  cooled.  Hence  it  is  evident  that  the  high 
temperature  necessary  in  the  experiments  does  not  alter  the  caseinogen, 
and  thus  enable  calcium  chloride  to  precipitate  it,  but  that  the  high 
temperature  is  necessary  to  enable  calcium  chloride  to  precipitate 
(combine  with)  caseinogen. 

Caseinogen  can  be  prepared  as  follows  : — 10  per  cent,  acetic  acid  is 
added  to  milk ;  the  resulting  precipitate  is  washed  with  distilled 
water  until  the  washings  ai-e  neutral  and  free  from  calcium  salts. 
The  curd  is  rubbed  in  a  mortar  witJi  calcium  carbonate,  and  distilled 
water  added  ;  the  caseinogen  rapidly  dissolves,  and  the  butter  sepa- 
rates and  floats  on  the  top.  After  some  hours,  the  milky  fluid  below  is 
siphoned  off.  Rennet  clots  this  solution  if  a  small  quantity  of  calcium 
chloride  is  added,  but  not  without.  The  rennet  used  (Crosse  and 
Blackwell's)  contains  a  good  deal  of  calcium,  but  this  is  either  insuffi- 
cient, or  in  inappropriate  form.  But,  although  the  fluid  does  not  clot, 
the  case'inogen  is  converted  into  casein,  which  remains  in  solution,  and 
this  is  at  once  deposited  on  adding  calcium  chloride,  each  drop  pro- 
ducing an  abundant  deposit,  insoluble  in  solution  of  sodium  chloride. 
Sodium  and  potassium  snlts  antagonise  the  clotting  of  caseinogen 
solutions,  as  in  the  case  of  milk  ;  in  the  former  case  they  lessen,  too, 
the  subsequent  contraction  of  the  clot.  If  phosphoric  acid  is  essential, 
as  Hammarsten  stated,  the  minute  quantity  present  in  the  prepara- 
tion of  rennet  must  have  sufficed,  as  none  was  added  in  the  experi- 
ments. 

Calcium  chloride  solution  precipitated  caseinogen  from  its  solution 
without  the  assistance  of  rennet ;  only  larger  quantities  are  necessary 
than  is  the  case  with  solutions  of  casein.  Lactose  has  no  effect  on 
the  precipitation  of  caseinogen  by  calcium  chloride.  Corroborative 
results  were  obtained  with  caseinogen  precipitated  by  saturating  milk 
with  sodium  chloride. 

Among  further  differences  between  caseinogen  and  casein,  the  two 
following  may  be  noted  : — 

(1.)  Casein  is  insoluble  in  a  fairly  strong  solution  of  sodium 
chloride  ;  caseinogen  is  soluble. 

(2  )  Caseinogen  precipitated  by  acetic  acid  and  mixed  in  a  mortar 
with  calcium  carbonate  is  freely  soluble  in  distilled  water.  Casein 
similarly  treated  is  insoluble. 

The  process  of  ordinary  curdling  in  milk  by  rennet  is  believed  to 
consist  of  two  parts  : — 

(1.)  The  change  from  caseinogen  to  casein,  produced  by  the 
ferment. 

(2.)  The  combination  of  the  casein  so  formed  with  a  lime  salt,  the 
precipitation  of  this  compound  being  assisted  by  the  lactose,  but 
opposed  by  the  sodium  and  potassium  salts  of  the  milk.  These  salts 
also  lessen  the  degree  of  contraction  of  the  clot,  and  hence  a  bulky 
clot  instead  of  a  compact  one  is  obtained.  W.  D.  H. 
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Digestion  Products  of  Gluten- casein.  By  R.  H.  Chittexden 
and  E.  E.  Smith  (.7.  Physiol.,  11,  410—434). — The  methods  of  investig^a- 
ti'on  are  essentially  the  same  as  those  adopted  in  the  similar  researches 
of  Kiihne,  Chittenden,  and  others.  Although  it  is  questionable  whether 
gluten  exists  in  fresh  wheat  grains,  it  is  nevertheless  true  that  gluten 
is  formed  whenever  wheat  flour  is  mixed  with  water,  and  of  this 
gluten  the  insoluble  portion,  characterised  by  Ritthausen  as  gluten- 
casein,  is  the  most  important  constituent.  The  percentage  composi- 
tion of  this  material  (the  average  of  analyses  of  seven  preparations) 
may  be  contrasted  with  the  numbers  obtained  by  Ritthausen,  and  with 
the  percentage  composition  of  the  casein  of  milk,  as  in  the  following 
table  : — 


Gluten-casein. 

Casein  of  milk. 

Chittenden  and 
Smith. 

Ritthausen. 

Chittenden  and 
Painter. 

Hammarsten. 

c 

H 

N 

52-87 
6-99 

15-86 
1-17 

52-94 
7-04 

17  14 
0-19 

53-30 

7-07 

15-91 

0-82 

52-96 

7-05 

15-65 

s 

0  72 

On  subjecting  gluten-casein  to  artificial  gastric  digestion, it  was  found 
that  solution  occurs  very  slowly,  probably  the  result  of  the  prolonged 
washing  with  alcohol  in  its  preparation.  Artificial  pancreatic  diges- 
tion also  proceeds  slowly,  but  there  is  a  more  abundant  formation  of 
true  peptone,  as  compared  with  primary  cleavage  products  (proteoses), 
than  is  the  case  with  gastric  digestion.  The  soluble  products  formed 
in  each  case  bear  essentially  the  same  relation  to  the  parent  substance 
as  the  albumoses  of  albumin  or  fibrin  do  to  the  parent  proteid. 
There  are  slight  differences  in  minor  reactions,  but  no  essential 
difference  in  the  general  character  of  the  products  formed  in  this  case, 
at  least  between  the  animal  and  vegetable  proteid.  Both  yield  by  the 
action  of  pepsin  acid  a  proportionately  large  amount  of  proteoses  and 
a  small  amount  of  true  peptone.  The  gluten-caseoses,  both  in  com- 
position and  reactions,  show  the  ordinary  proteose  characteristics,  and 
the  composition  of  the  individual  products  (pro to-,  hetero-,  and 
deutero-gluten-caseose),  as  indicated  by  the  gradually  diminished 
percentage  of  carbon,  suggests  that  they  are  formed  by  a  gradual 
process  of  hydration.  W.  D.  H. 

Crystalline  Vitellin  and  Vitelloses.  By  R.  H.  Chittenden  and 
J.  A.  Hartwell  (J.  Physiol.,  11,  435 — 447). — This  research,  carried 
out  on  the  same  lines  as  the  preceding,  confirms  in  the  main  the  work 
of  Neumeister  (Abstr.,  1887,  286)  ;  it  was  judged  advisable  to  repeat 
the  experiments,  as  vitellin  (crystallised  in  this  research  from  extracts 
of  squash  or  pumpkin  seeds  by  Drechsel  and  Grubler's  method)  is 
the  purest  proteid  obtainable.     Scarcity  of  material  prevented  the 
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investio-atioTi  of  many  points,  but  the  general  conclusion  is  that,  in 
gastric  digestion,  the  changes,  as  in  the  case  of  other  prote'ids,  are 
hy(Jrolytic  in  nature  ;  proto-proteose,  deutero-proteose,  and  peptone 
resulting  from  a  series  of  gradual  hydrations,  as  indicated  by  the 
gradually  diminished  percentage  of  carbon.  The  amount  of  hetero- 
vitellose  formed  was  small. 

Attention  was  particularly  directed  to  the  percentage  composition 
of  the  products,  and  the  following  table  collects  a  few  of  the  averages 
obtained  : — 


C. 

H. 

N. 

Vitellin      

51-fiO 
51-52 
50  42 
49  27 

6-97 
6 -98 
6-74 
6-70 

18-80 

Proto-vitellose 

18 -^7 

Deutero-vitellose  (1) 

18-43 

(2) 

]8-78 

The  results  agree  very  closely  with  those  previously  obtained  with 
the  globulin  body,  myosin,  the  composition  of  the  myosinoses  bearing 
almost  exactly  the  same  relationship  to  myosin  as  the  vitelloses  do  to  the 
crystallised  globulin.  A  single  experiment  on  tryptic  digestion 
showed  nothing  noteworthy.  W.  D.  H. 

Crystallisation  of  Haemoglobin.  By  S.  M.  Cope^jan  (/.  Physiol, 
11,  401 — 409). — This  is  a  full  account  of  experiments  a  preliminary 
notice  of  which  has  already  appeared  (Abstr.,  1889,  1092).  Among 
new  points  noticed,  is  the  fact  that  some  crystals  of  human  haemo- 
globin were  after  the  lapse  of  some  months  changed  into  crystals  of 
liaemochromogen.  Hoppe-Seyler  has  previously  prepared  crystalline 
ha^mochromogen  (Abstr.,  1889,  788). 

It  was  found  that,  using  the  method  of  adding  putrid  serum  to  the 
blood,  the  haemoglobin  crystals  of  the  squirrel  obtained  were  not  the 
usual  hexagons,  but  rhombic  prisms.  (Compare  Halliburton,  Abstr., 
1886,  637).  W.  D.  H. 

Compounds  of  Haemoglobin  with  Carbonic  Anhydride.    By 

C.  Bohr  (Chem.  Centr.,  1890,  ii,  521  ,-  from  Centr.  Physiol.,  4,  253— 
254). — As  already  communicated  (Abstr,,  1890,  1450),  there  are 
several  compounds  of  haemoglobin  and  carbonic  anhydride,  containing 
varying  proportions  of  the  latter,  but  showing  dissociation  curves 
which  are  approximately  similar.  The  author  now  describes  the  three 
following:  —  ^/-carhohmmoglohiji,  which  contains  about  30c. c.  of  carbonic 
anhydride  per  gram  at  18°  under  a  pressure  of  60  mm.  of  carbonic 
anhydride ;  h-carhohmmoglohin,  which  contains  about  6*0  c.c.  of  carb- 
onic anhydride  under  the  same  conditions  of  temperature  and  pres- 
sure ;  /3-carhohcevi oglohin,  which  contains  about  1'5  c.c.  of  carbonic 
anhydride  per  gram.  If  haemoglobin  is  shaken  with  a  mixture  of 
carbonic  anhydride  and  oxygen,  both  the  gases  are  absorbed  in  the 
same  manner  as  though  each  of  the  gases  was  present  alone.  The 
spectrum  of  these  haemoglobin  compounds  appear  to  be  the  same  as  that 
of  oxyhaemoglobin.    The  author  concludes  that  the  carbonic  anhydride 
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and  the  oxygen  combine  differently  and  independently  with  the  li£emo- 
globin,and  the  possibility  exists  that  arterial  blood  fully  char^red  with 
oxygen  may,  nevertheless,  absorb  carbonic  anhydride.  J.  W.  L. 


Physiological    Chemistry, 

Effect   of   Acetic    Acid    on    Respiratory   Changes.      By   A. 

MallIivre  (Compt.  rend.,  Ill,  826 — 828). — Rabbits  which  had  been 
subjected  to  tracheotomy  were  placed  under  artificial  respiration, 
voluntary  movements  being  prevented  by  injection  of  curarine.  The 
products  of  respiration  under  these  conditions  were  collected  and 
analysed.  A  3  per  cent,  solution  of  sodium  acetate  was  introduced 
into  the  blood  drop  by  drop,  and  the  products  of  respiration  were 
again  examined.  Before  injection,  the  extreme  values  of  the  respira- 
tory ratio  C0,/0  were  1'04  and  0'77,  but  during  injection,  they  sank 
to  0*86  and  0  69  respectively,  a  result  due  to  oxidation  of  the  sodium 
acetate.  During  injection,  the  blood  becomes  alkaline,  but  afterwards 
again  becomes  acid.  Part,  and  part  only,  of  the  energy  of  the  acetate 
is  used  with  profit  to  the  organism,  and  in  this  respect  acetic  acid 
difiers  from  the  majority  of  food  stuffs.  C.  H.  B. 

The  Specific  Quantities  of  Oxygen  in  Blood.  By  C.  Bohr 
{Chem.  Centr.,  1890,  ii,  521—523;  from  Ceiitr.  Physiol.,  4,  254—257). 
— As  already  intimated  (Abstr.,  1890,  1450),  haemoglobin  does  net 
always  absorb  the  same  quantity  of  oxygen.  Pursuing  this  investi- 
gation, the  author  has  estimated  the  amounts  of  haemoglobin  and  of 
oxygen  in  blood  taken  systematically  trom  dogs,  the  latter  estimation 
being  made  after  first  shaking  the  blood  with  oxygen  of  constant  tem- 
perature and  pressure.  The  ratio  between  these  two  quantities  has  been 
named  the  specific  quantity  of  oxygen  of  the  blood.  This  ratio  varies  not 
only  with  different  animals,  but  depends  also  on  the  exterior  conditions 
under  the  will  of  the  operator,  and  it  varies  further  in  the  different  parts 
of  one  and  the  same  animal  at  the  same  time.  From  these  facts,  it  may 
be  deduced  that  the  oxygen  present  in  the  blood  exerts  a  varying  pres- 
sure, and  that  this  pressure  has  a  material  regulating  influence  on 
the  respiratory  organs.  Moreover,  the  variations  in  the  pressure 
thus  exerted  occur  within  very  small  limits  of  time,  and  depend  on 
the  number  of  blood  corpuscles  which  are  influenced.  In  the  author's 
experiments,  strong  anaemia  was  brought  about  when  the  arterial 
blood  showed  a  constant  and  lower  specific  quantity  of  oxygen  than 
before.  A  similar  effect  was  produced  by  inhaling  air  poor  in  oxygen. 
On  the  other  hand,  suffocation  produced  an  increase  in  the  specific 
quantity  of  oxygen,  and  morphine  exerted  a  like  influence  (compare 
preceding  page).  J.   W.  L. 

Influence  of  Proteid  on  the  Digestion  of  Foods  free  from 
Nitrogen.  By  T.  Rosenheim  {FjliigersArchiv,  46,  422 — 432). — 
In   recent   researches  by   Kumagawa   {Virchow's   Archiv^   116),  and 
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^Hlrsclifeld  (Abstr.,  1889.  174)  on  metabolism,  these  observers  sfcated 
that  eqiiilibrjura  is  possible  on  smaller  quantities  of  prote'id  food  than 
has  hitherto  been  considered  possible.  Their  experiments,  however, 
.  lasted  for  too  short  a  time  for  such  a  sweeping  conclusion  to  be 
drawn  ;  and  in  the  present  researcli  it  is  shown  that  in  a  dog,  proteid 
food  is  not  only  valuable  in  itself,  but  that  it  aids  the  digestion  of 
other  foods  which  contain  no  nitrogen,  such  as  carbohydrates  and 
•fats.  The  freces  were  examined  for  undigested  residues  of  carbo- 
hydrates and  fats,  and  it  was  found  that  these  were  always  smaller 
when  there  v.'as  admixture  of  proteid  in  the  food ;  also  that  these 
residues  were  smaller  in  direct  proportion  to  the  amount  of  albu- 
minous material  administered. 

These  general  results  are  supported  by  six  series  of  analyses  in 
which  full  details  are  given.  W.  D.  H. 

The  Influence  of  Glycerol  and  Patty  Acids  on  Gaseous 
Metabolism.  By  I.  Munk  (Ffluyer's  Archiv,  46,  303 — 334). — 
Numerous  observations  have  been  made  on  the  question  whether 
glycerol  and  fatty  acids  affect  gaseous  metabolism  in  any  way,  and 
particularly  if  they  act  as  proteid- sparing  or  fat-sp?.ring  foods. 
Scheremeteeffsky  (Arbeit,  physiol.  Anstalt,  Leipzig,  1869,  194)  stated 
that  in  rabbits  the  intake  of  oxygen  and  output  of  carbonic  anhydride 
were  correspondingly  increased  after  two-grain  doses  of  glycerol. 
Zuntz  and  v.  Mering  (Pfliiger's  Archiv^  32,  174)  pointed  out  errors 
in  Scheremeteeffsky's  methods  and  conclusions.  They  found  the  in- 
take of  oxygen  practically  unaltered  by  the  intravenous  injection  of 
glycerol.  I'heir  experiments  were,  however,  not  performed  on  cura- 
rised  animals,  and  it  is  possible  that  the  increased  discharge  of 
carbonic  anhydride  observed  might  have  been  due  to  the  muscular 
movements  of  the  animals.  Under  these  circumstances,  it  was  judged 
advisable  to  repeat  these  experiments,  precluding  the  source  of  error 


Oxygen  used. 

Carbinic 
anhydride 
given  out. 

Respiratory 
quotient. 

Period  of 
observation. 

Dose  of  glycerol. 

182-6 
176-1 
178-6 

267-9 
263-3 
237-8 

283-5 
277-5 

288-2 

288-4 
281-0 
256  -9 

132-3 
134-1 
126-7 

193-1 

207-0 

188-7 

191-2 
200-8 
202-9 

194-3 
201-3 
178-6 

0-72 
0-76 
0-71 

0-73 
0  79 
0-79 

0-67 
0-72 
0-70 

0-67 
0-72 
0-69 

Before  injection 
During         „ 
After 

Before          „ 
During         „ 
After 

Before         „ 
During         „ 
After 

Before         „ 
During         „ 
After            „ 

I- 0-5  gr.  per  kilo. 
|o65„       „ 
lo68„       „ 
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-just  alluded  to,  by  curarisation,  and  to  extend  the  research  to  include 
certain  fatty  acids.  The  apparatus  used  was  a  modification  of  the 
Zuntz-Rohrig  respiration  apparatus,  which  is  fully  described.  Thp 
experiments  were  made  on  rabbits  ;  and  the  accompanying  tables  of 
analyses  are  averages  obtained  in  each  case  from  a  number  of  obser- 
vations, each  of  which  was  for  a  period  of  15  minutes.  The  glycerol 
was  injected  slowly  into  the  jugnlar  vein. 

These  experiments  show  that  during  tlie  injection,  the  intake  of 
oxygen  falls  slightly,  and  the  output  of  carbonic  anhydride  increases 
to  a  small  extent,  thus  raising  the  respiratory  quorient  ;  and  the  con- 
clusion is  drawn  that  glycerol  when  burnt  in  the  body  protects  from 
oxidation  a  fraction  of  the  body  fat. 

A  similar  series  of  experiments  were  then  made,  injecting  sodium 
butyrate  instead  of  glycerol,  and  again  the  results  may  be  given  in 
tabular  form  : — 


Oxygen  used. 

Carbonic 
anhydride 
given  out. 

Respiratory 
quotient. 

Period  of 
observation. 

Dose  of 
butyric  acid. 

260-9 
280  -0 
253-3 

290-9 
325-2 
299-4 

305  -3 
330-9 
306-6 

278-9 
297-6 
278-1 

196-1 
190-5 
181-2 

228-3 
214-6 
230-9 

243-4 
238-0 
235-3 

201-0 
197-9 
205-2 

0-75 
0-68 
0-71 

0-78 
0-66 
0-78 

0-79 
0-72 
0-77 

0-72 
0  68 
0-73 

Before  injection 
During         „ 
After 

Before         „ 
During        „ 
After 

Before 
During         „ 
After 

Before         „ 
During         „ 
After 

>0-4gr.  per  kilo. 
1 0-5    „        „ 
1 0-56,, 
|o-76„        „ 

These  experiments  show  that  daring  the  injection,  the  intake  of 
oxygen  increases,  and  the  output  of  carbonic  anhydride  falls  slightly  ; 
the  respiratory  quotient  therefore  falls.  Just  as  in  the  previous  experi- 
ments with  glycerol,  none  of  the  substance  injected  appeared  in  the 
urine ;  it  was,  tnerefore,  burnt  in  the  body,  and  thus  must  pro- 
tect a  small  fraction  of  the  body  fat  from  oxidation.  The  increased 
intake  of  oxygen  appears  to  be  chiefly  due  to  the  increased  frequency 
of  the  heart  that  the  soap  produces.  The  increased  necessity  for 
oxygen  is  seen  when  one  notes  that,  whereas  each  molecule  of  glycerol 
requires  3^  mols.  of  oxygen  for  complete  oxidation,  a  molecule  of 
sodium  butyrate  requires  5  mols.  of  oxygen  for  the  same  purpose. 

A  few  experiments  were  then  made  with  sodium  oleate  ;  the  effect 
of  doses  similar  to  those  given  of  the  other  substances  just  described 
produced  a  rapid  decrease  of  the  gaseous  exchanges,  a  weakening  of 
the  heart,  then  syncope  and  death.      A  dose  of  0*04  gram  of  oleic 
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acid  per  kilo,  of  body  weight  produced  no  alteration  ;  a  repetition  of 
this  dose  caused  a  diminution  of  the  gaseous  exchanges  by  75  per 
cent.  W.  D.  H. 

Transfusion  of  Mixtures  of  Blood  and  Salt  Solution.     By  J. 

Marshall  (Zeit.  physiol.  Chfim.,  15,  62 — 70). — Transfusion  of  salt  solu- 
tion is  now  so  often  used  in  medical  practice,  that  it  is  important  we 
should  have  an  accurate  knowledge  of  the  process  of  blood  regeneration 
that  follows  this  procedure.  Rabbits  were  bled  until  convulsions  were 
imminent,  and  then  a  solution  of  one  part  of  defibrinated  blood  to  nine 
parts  of  0'6  sodium  chloride  solution  was  injected ;  tables  ai-e 
given  with  enumeration  of  blood  corpuscles,  and  percentages  of 
haemoglobin  befoi^e  and  at  intervals  after  the  operation.  When  re- 
generation was  complete,  the  animals  were  killed,  but  in  no  case  was 
anything  abnormal  found  at  the  autopsy.  Tlie  blood  corpuscles 
reach  the  normal  number  in  a  few  days,  but  the  percentage  of  haemo- 
globin is  not  normal  for  some  days,  in  one  experiment  not  until  15  days 
later.  These  results  coincide  closely  with  those  of  J.  G.  Otto  {PJi'dgern 
Archiv,  36,  67),  who  used  no  injection,  but  simply  watched  the 
course  of  regeneration  after  haemorrhage  in  rabbits.  W.  D.  II. 

Amount  of  Dry  Residue  and  Fat  in  Arterial  and  Venous 
Blood.  By  F.  Rohmann  and  J.  Muhsam  {Pfluger's  Archrv,  46, 
38^ — 397). — The  statement  was  made  by  Bornstein  (Zeit.  Biol.,  13, 
133)  that  the  dry  residue  and  fat  in  venous,  especially  portal,  blood 
is  greater  than  in  arterial  blood.  In  the  present  research,  the  blood 
was  taken  direct  from  the  circulation  of  the  living  animal  (dog),  and 
no  difference  in  the  amount  of  dry  residue  could  be  made  out  in  the 
two  varieties  of  blood  taken  from  the  femoral  vein  and  carotid 
artery  respectively.  Such  small  differences  as  were  observable  fell 
within  the  limits  of  experimental  error.  If^  however,  stasis  of  the 
blood  within  the  vessels  is  allowed  to  occur,  the  solid  residue  of 
venous  blood  rises. 

After  haemorrhage,  the  specific  gravity  of  the  blood  falls,  but 
equally  so  in  both  arterial  and  venous  blood. 

Comparative  estimations  of  the  amount  of  fat  showed  that  there 
was  no  appreciable  difference  between  the  two  varieties  of  blood. 
Portal  blood  was,  however,  not  investigated.  W.  D.  H. 

Alkalinity   of   the    Blood    after    Large    Doses    of    Sodium 

Sulphate.  By  J.  Swiatecki  (Zeit.  physiol.  Chem.,  15,  49 — 61). — C. 
Schmidt  (Charakt.  epid.  Cholera,  1850)  stated  that  in  the  algide  stage 
of  cholera  the  alkalinity  of  the  blood  is  diminished,  or  it  may  become 
acid,  and  this  observation  has  been,  since  his  time,  often  confirmed. 
In  order  to  ascertain  whether  this  is  merely  dependent  on  excessive 
diarrhoea,  various  laxative  drugs  were  administered  by  Mya  and 
Tas.sinari  (Virchoiv's  u.  Hirsch  Jahresh.,  1887,  i,  232),  but  their  exa- 
mination of  the  blood  gave  no  positive  rc'sults.  In  the  present 
research,  doses  of  sodium  sulphate,  sufficiently  large  to  make  the 
blood  very  concentrated  owing  to  excessive  loss  of  water  per  recttan, 
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were  given  to  dogs  with  the  same  object  in  view.  The  results  ob- 
tained were — 

(1.)  The  alkalinity  of  the  blood  increases  with  its  density  as  a  con- 
sequence of  the  drug  treatment. 

(2.)  This  occurrence  can  be  explained  by  the  greater  transudation 
of  acids  than  alkalis  from  the  blood  into  the  alimentary  tract,  in 
accordance  with  laws  of  osmosis. 

(3.)  The  increase  of  alkalinity  of  the  blood  which  follows  the  use 
of  mineral  waters  cannot  therefore  be  explained  by  a  passing  of  basic 
salts  into  the  blood  from  the  alimentary  canal.  W.  D.  H. 

New  Method  of  Hemato-alkalimetry.  Relative  Alkalinity 
of  the  Blood  of  Vertebrates.  By  R.  rROuix  {Compt.  rend..  Ill, 
828 — 830). — 0'5  c.c.  of  serum  is  heated  with  water  and  a.  drop  of 
an  alcoholic  solution  of  phenolphthale'in,  and  the  alkalinity  is  deter- 
mined by  means  of  very  dilute  sulphuric  acid  (1  :  1000).  The 
alkalinity  is  due  to  salts,  such  as  sodium  hydrogen  phosphate,  sodium 
hydrogen  urate,  &c.  0"5  c.c.  of  serum  is  treated  in  a  closed  tube 
with  more  than  sufficient  sodium  hydroxide  to  neutralise  all  the 
acids,  and  barium  chloride  is  added  in  quantity  more  than  sufficient 
to  precipitate  all  carbonates,  phosphates,  and  urates.  The  liquid  is 
rapiHlj  filtered,  and  the  filtrate  is  titrated,  the  sodium  hydroxide  that 
has  disappeared  giving  the  real  acidity  of  the  serum. 

The  estiination  of  water  is  likewise  made  with  0*5  c.c.  of  serum. 

The  alkalinity  of  the  blood  of  the  vertebrates  is  practically  the 
same  in  the  same  groups,  but  different  in  different  groups.  It  is  too 
small  to  be  estimated  in  fi.shes,  is  high  in  mammals,  and  highest  in 
birds,  increasing,  in  fact,  with  the  rapidity  of  respiration.  The 
tortoise  and  the  rabbit  occupy  abnormal  positions  ;  the  former  show- 
ing even  a  higher  alkalinity  than  birds,  whilst  the  latter  has  less 
alkalinity  than  the  frog.  C.  H.  B. 

Formation  of  Lactic  Acid  in  Muscles.  By  M.  Werther 
(Tfliigers  Archie,  46,  63 — 92). — Sarcolactic  acid  is  the  variety  of 
lactic  acid  formed  both  during  the  activity  of  living  muscle  and 
during  the  rigor  which  accompanies  the  death  of  muscle.  In  cold- 
blooded animals,  this  acid  passes,  under  certain  conditions,  into  the 
urine  (Marcuse,  Nebelthan).  During  W^or  mortis,  the  percentage  of 
glycogen  in  the  muscle  diminishes,  the  possibility  that  this  is  due  to 
putrefaction  being  excluded.  This  last  conclusion  is  opposed  to  that  of 
'  R.  Bohm,  who  states  that  the  glycogen  remains  unaltered  in  amount 
during  rigor  (FJiugers  Archiv,  23).  W.  D.   H. 

Formation  of  Lactic  Acid  in  Muscles.  By  R.  Bohm  (PflUgers 
Archiv,  46,  265 — 266). — In  answer  to  the  preceding  paper,  tlie 
author  reaffirms  his  previous  statements.  W.  D.  H. 

The  InflneTice  of  drinking  large  quantities  of  Water  on  fbe 
Excretion  of  Uric  Acid.  By  B.  Schondorff  {Pflugers  Archiv,  46, 
529 — 551). — After  a  very  complete  summary  of  the  literature  relat- 
ing to  the  influence  of  various  drugs  and  other  agents  on  the  excre- 
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tion  of  uric  arid,  the  paper  is  more  particularly   concerned  with  the 

influence  of  taking  large  quantities  of  water  on  the  excretion  of  the 
[aoid.     Several  investigators,  especially  Genth  (Unters.  il.  d.  llJififltiss  d. 

Wassertrinkens  a.  d.  Stojfwechsel,  Wiesbaden,  1856),  have  stated  that 
[such  a  procedure,  whilst  increasing  the  total  output  of  nitrogen  (a 
[Btatement  since  confirmed  by  many  physiologists),  diminishes  that  of 
furic  acid.  GeJith,  and  those  who  agree  with  him  on  this  latter  point, 
[used  for  the  estimation  of  uric  acid  the  very  imperfect  method  of 
[Heintz  ;  in  the  present  research,  which  was  carried  out  on  tlie 
[author's  own  person,  uric  acid  was  estimated  by  the  Fokker-Sal- 
[kowski  prooet'S.  The  total  nitrogen  was  estimated  by  titration  with 
[mercuric  nitrate.     The  outcome    of  the  experiments  is  that  whilst 

the  total   nitrogen  is  increased,  the   drinking  of  large   quantities  of 

rater  has  practically  no  influence  on  the  uiic  acid. 
Observations  were  made  daily,  and  the  following  table  gives  the' 
'erage  amounts  of  water  taken  and  of  uric  acid  excreted  per  diem. 


Condition  of  experiment.  Total  nitrogen. 

Ordinary  diet 18*5  grams. 

Ordinary  diet  -|-  2000  c.c.  water.  .  20"4       ,, 

Ordinary  diet  +  4000  c.c.  water. .  20*6       „ 

Ordinary  diet  -f  1000  c.c.  water..  231       „ 


Uric  acid. 
1'18  grams. 
0-93      „ 
1-01      „ 
114      „ 
W.  D.  H. 
Sweat  of  the  Horse.     By  F.  Smith  (/.  Physiol,  11,  497— 503).  - 
'he  composition  of  the  secretion   of  horse's  sweat  was  investigated 
)ecause  debility  follows  excessive  sweating  in  these  animals.     The 
explanation  probably  is  that  proteids  leave  the  system  in  the  sweat  of 
lorses  (see  also  Leclerc,  Abstr.,  1888,  1320).     The  excretion   can  be 
kept  under  control  by  the  process  of  clipping  horses  in  the  winter. 

500  c.c.   of  the  secretion  was  collected  ;  it  was  alkaline,  and  was 
found  to  have  the  following  percentage  composition : — 

Water..... 94-3776 

r  Serum  albumin   ....  0*1049 

0-5288 <(  Serum  globulin   ....  03273 

Fat  : 0-0020 

'Chlorine    ' 0-3300 

Lime 00940 

Magnesia 02195 

Phosphoric  acid   . . 
Sulphuric  acid .... 

Soda 0-8265 

Potash 1-2135 


Organic  matter. 


Ash 5-0936<; 


traces 


Peptones  and  albumoses  are  absent,  so  also  is  sugar.  The  amount 
of  proteid  is  much  increased  when  the  horse  is  in  "bad  condition." 
The  small  amount  of  fat  formed  probably  indicates  that  the  material 
investigated  was  really  sweat,  and  not  sebum.  Ether  extracts  from 
the  SM'eat  an  organic,  crystalline  substance,  which  is  not  benzoic  acid, 
but  the  exact  nature  of  which  was  not  definitely  determined.  The 
mineral  substances  are  nearly  ten  times  larger  than  the  organic,  the 
two  most  prominent  metals  being   potassium    and    sodium.     There 
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wonld  appear  to  be  a  close  connection  between  the  amount  of  these 
salts  excreted  by  the  skin  and  by  the  kidneys,  for  during  work,  when 
the  skin  is  active,  less  potash  and  soda  are  eliminated  in  the  urine 
than  during  rest.  W.  D,  H. 

Excretion  of  Nitrogen  in  Sweat.  By  P.  Argutinsky  {Fflilger's 
Archiv,  46,  594 — 600). — It  is  shown  that  there  is  an  increase  of  the 
output  of  nitrogen  during  excessive  muscular  work ;  and  that,  more- 
over, the  sweat  poured  out  during  such  work  contains  more  nitrogen 
than  it  normally  does. 

No  reference  is  made  to  the  experiments  of  North  (Abstr.,  1886, 
569),  of  which  these  are  merely  confirmatory.  W.  D.  H. 

Influence  of  Muscular  Work  on  the  Output  of  Urea.    By  L. 

Bleibtreu  (Ffliiger's  Archiv,  46,  601 — 607). — The  urea  in  the  urine 
obtained  in  one  of  Argutinsky' s  series  of  experiments  (preceding 
abstract)  was  estimated  by  the  method  introduced  by  the  author  and 

E.  Pfltiger  (Abstr.,  1890,  308).  Represented  by  curves,  the  output 
of  total  nitrogen  and  of  urea  are  shown  to  be  closely  parallel ;  the 
increase  of  both  is  most  marked  during  the  day  of  the  work  (walk- 
ing), and  it  was  not  until  three  days  afterwards  that  they  reached  the 
normal  level.  W.  D.  H. 

The  Relation  of  Dextrose  to  the  Proteids  of  the  Blood.    By 

F.  ScHENK  (Ffliigers  Archiv,  46,607 — 616). — If  dextrose  is  added  to 
blood,  serum,  or  solutions  of  ])rote'id8,  and  the  fluid  is  boiled  and 
filtered  to  separate  the  proteids,  a  portion  only  (often  less  than  half) 
of  the  sugar  is  discoverable  in  the  filtrate  and  washings  of  the  coagu- 
lum.  If  the  clot  is  washed  with  water  and  with  alcohol  until  no 
reducing  substance  passes  into  solution,  and  the  clot  is  then  boiled 
with  dilute  hydrochloric  acid,  a  reducing  substance  passes  into  solution 
in  quantities  corresponding  with  the  amount  of  sugar  formerly  lost. 
It  is,  therefore,  probable  that,  during  coagulation,  some  of  the 
dextrose  combines  with  the  proteids.  W.  D.  H. 

Diamines  and  Cystinuria.     By  L.  v.  Udranszky  and  E.  Baumann 

(Zeit.  physiol.  Chem.,  15,  77 — 92). — In  a  previous  communication 
(Abstr.,  1889,  1024),  it  was  shown  that  the  urine  and  faeces  of  patients 
suffering  from  cystinuria  contain  diamines  (ptomaines),  and  that  their 
formation  is  the  result  of  bacterial  activity  in  the  intestinal  canal. 
The  cystin,  on  the  other  hand,  is  the  result  of  disordered  metabolism. 
In  dogs,  it  is  possible  to  produce  a  sort  of  artificial  cystinuria;  on 
administering  halogen  substitution  products  of  benzene  to  these 
animals,  mercapturic  acid  (from  cystin)  is  passed  in  the  urine  in 
combination  with  glycuronic  acid  ;  this,  however,  does  not  occur  in 
the  human  subject.  A  possible  explanation  of  the  association  of 
cystinuria  with  diaminuria  is  that  the  diamines  produced  in  the 
intestine  unite  with  cystin  in  the  tissues  (which  under  normal  cir- 
cumstances is  further  metabolised)  ;  and  that  this  compound  is  dis- 
sociated during  the  act  of  secretion  in  the  kidneys.  In  order  to  see 
whether  this  will  hold,  dogs  were  fed  on  diamines,  and  their  urine 
examined.     The  first  diamine  used  w^as  ethylenediamine  ;  15  grams 
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of  this  was  given  to  a  dog,  but  the  search  for  it  in  the  nrine  passed 
iiubsequently  gave  a  negative  result.  The  method  employed  in  the 
isolation  of  diamines  from  the  urine  was  that  of  forming  benzoyl 
compounds  of  these  substances  (Abstr.,  1888,  1296).  A  larger  dose 
was  then  given,  namely,  3*6  grams,  and  04  gram  of  dibenzoylethylene- 
diamine  was  separated  from  the  urine.  No  trace  of  the  base  was 
found  in  the  fasces.  Cystin  was  absent  from  the  urine,  or  at  least 
there  was  no  more  lead  sulphide  formed  on  boiling  the  urine  with 
sodium  hydroxide  and  lead  acetate  than  normally  is  the  case. 

With  tetraraethylenediamine  (putrescine),  the  results  were  the 
same ;  with  a  large  dose,  3  grams,  a  mere  trace  (0'05  gram)  of  the 
benzoyl  compound  was  separated  from  the  urine. 

With  pentamethylenediamine  (cadaverine),  the  results  were  also 
practically  the  same.  The  specimen  of  the  base  used  was  found  to 
consist  of  two  isomerides ;  the  one  with  the  higher  melting  point  was 
the  least  abundant,  but  in  the  small  amount  of  the  benzoyl  compound 
separated  from  the  urine,  it  was  the  more  abundant,  being  seemingly 
less  readily  destroyed  in  the  organism.  Such  experiments  entirely 
negative  the  idea  that  the  cause  of  cystinaria  is  the  formation  of 
diamines  in  the  alimentary  canal.  The  possibility,  however,  remains 
that  some  other  unknown  substance  accompanying  tiie  diamines  may 
act  in  this  way.  If  this  hypothesis  is  correct,  and  if  this  substance 
is  produced  by  bacteria,  anti-bacterial  drugs  should  lessen  the  amount 
of  cystin  in  the  urine.  Mester  has  already  shown  (Abstr.,  1890,  189) 
that  salol  and  sulphur  have  no  such  effect.  In  the  present  research, 
the  influence  of  washing  out  the  large  intestine  of  patients  suffering 
from  cystinuria,  with  large  quantities  of  water,  was  observed.  The 
cystin  in  the  urine  was  estimated  as  benzoyl  cystin,  and  its  amount, 
and  also  the  amount  of  diamines  in  the  urine,  remained  practically  un- 
altered. The  estimation  of  oxidised  and  non-oxidised  sulphur, 
by  Mester's  method  (Abstr.,  1890,  189),  confirmed  this  conclusion. 

The  question  of  the  relation  of  cystinuria  to  diaminuria  is,  there- 
fore, at  present  unanswered.  W.  D.  H. 

Absorption  of  Mercury  Salicylate.  By  L.  Bohm  {Zeit.  physiol. 
Chein.,  15, 1—36). — Much  of  the  present  paper  is  a  dissertation  on  the 
methods  of  detecting  and  estimating  mercury  in  organic  mixtures  like 
the  urine  and  faeces.  The  method  adopted  in  the  research  is  a  modi- 
fication of  that  of  Winternitz  (Arch,  exper.  Path.  u.  Fharm.,  25,  2:i5). 
Doses  of  mercury  salicylate  were  given  to  a  cow,  but  no  mercury  was 
found  in  llio  urine  or  milk.  An  experiment  was  then  made  on  a  dog; 
the  urine,  bile,  blood,  fteces,  and  tissues,  were  examined.  1*5  grams  of 
mercurjr  salicylate  (containing  0"85  gram  of  mercury)  was  given.  Of 
this  the  faeces  yielded  0'4! ;  the  remainder  was  absorbed,  and  found 
either  in  the  tissues  or  excretions.  Comparing  this  with  previous 
similar  researches  with  non-poisonous  doses  of  calomel,  the  conclusion 
is  drawn  that  much  more  mercury  can  be  absorbed  into  the  system 
from  the  salicylate  than  from  calomel.  W.  D.  H. 
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Apparatus  for  the  Manufacture  of  Pure  Yeast.  By  A.  Fern- 
bach  {Bull.  Soc.  Chim.  [8],  4,  113 — 116). — The  apparatus  consists  of 
a  tinned- copper  cylinder  provided  with  a  movable  head,  which  can  be 
adapted  hermetically  to  the  body  by  means  of  screvv  clamps  and  a 
caoiitchouc  washer  ;  through  oritices  in  the  head,  tubes  pass  by  which 
steam  can  be  passed  into  the  vessel,  as  also  filtered  air,  which  makes 
its  escape  into  the  liquid  from  small  orifices  in  a  tiafc  coil  at  the  base 
of  the  cylinder.  The- clear  wort  is  boiled  in  the  vessel,  and  steam  is 
passed  through  to  completely  sterilise  it ;  all  the  orifices  are  then 
closed  by  tubes  containing  coiton-wool ;  on  cooling,  the  yeast  is  sowm, 
and  while  growing  a  current  of  filtered  air  is  driven  through  the 
spiral,  so  that  the  fungus  is  grown  under  aerobiotic  conditions.  The 
yield  obtained  is  very  good  ;  a  wort  derived  from  3  kilos,  of  malt  at 
63 — 65°  furnishing  a  crop  of-  300  grams  of  pressed  yeast  in  eight 
days.  T.  G.  N. 

The  Nitrifying  Process  and  its  Specific  Ferment.     By  P.  F. 

Frankland  and  G.  C.  Fkaxkland  {Proc.  Roy.  Soc,  47,  296 — 298). — 
Nitrification  was  induced  in  an  ammoniacal  solution  by  means  of  a 
small  quantity  of  garden  soil,  and  then  carried  through  24  genera- 
tions. Gelatin  plates  were-  prepared  from  several  of  the  generations, 
and  the  resulting  colonies  inoculated  into  ammoniacal  solutions,  but 
in  no  case  did  nitrification  ensue. 

Experiments  Were  then  made  to  isolate  the  nitrifying  organism  by 
dilution  with  sterilised  distilled  water.  When  an  attenuation  of 
1  part  of  original  solution  in  1,000,000  had  been  reached  in  three 
different  cases,  the  liquids  thus  produced  behaved  as  follows:  One' 
nitrified  but  refused  to  grow  in  gelatin- peptone  ;  another  produced  a 
growth  but  would  not  nitrify  ;  whilst  the  third  did  both.  It  was  thus* 
shown  that  the  organisms  were  reduced  to  two,  one  of  which  caused 
nitrification.  Under  the  microscope,  this  appeared  to  be  a  bacillus 
scarcely  longer  than  broad.  Although  it  will  not  grow  in  gelatin 
when  inoculated  Irom  dilute  media,  it  produces  a  characteristic  slow 
growth  in  broth,  which  nitrifies  ammoniacal  solutions,  and  also  grows 
in  gelatin.  The  form  of  the  organism  from  the  broth  is  slightly 
different  from  the  oi'iginal  organism,  but  the  identity  of  the  two  is 
established  by  the  former  returning  to  the  original  form  when  grown 
again  in  ammoniacal  solution.  J.    W. 

A  Bacteria-killing  Globulin.  By  E.  H.  Hanktx  (Proc.  Boy.  Soc, 
48,  93 — 101). — The  results  described  in  this  paper  were  arrived  at 
by  the  author  while  trying  to  discover  the  nature  of  the  substance  to 
which  the  bacteria-killing  powers  of  the  blood  serum  is  due.  Halli- 
burton's cell-globulin-yti  was  extracted  from  the  lymphatic  glands  of" 
an  animal  by  sodium  sulphate  solution.  It  was  found  to  have  the 
power  of  killing  anthra:x:  bacilli,  which  property  seems  to  dis- 
tinguish  it  from  fibrin  ferment.      This  bacteria-killing  power  is  of 
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the  same  nature  as  tliat  possessed  by  blood  serum,  which,  therefore, 
probably  acts  in  virtue  of  the  same  or  of  some  allied  substance. 
From  his  experiments,  th.e  autbor  further  concludes  that,  inasmuch  as 
it  is  possible  to  obtain  from  the  cells  that  are,  or  can  become,  phago- 
cytes, a  substance  having  bacteria-killing  powers,  it  may  be  supposed 
that  phagocytes  can  not  only  kill  microbes  that  they  have  ingested, 
but  also  do  this  l.)y  breaking  down,  and  liberating  their  contents. 

J.  W. 
Antiseptic  Action  of  Methylene  Fluoride.  By  C.  CnAimi^ 
{Comyt.  rend.  111,  748 — 750). — Methylene  fluoride  prevents  the 
development  of  the  pyogenic  bacterium  of  urine  and  kills  the  bacteria 
already  developed.  It  has  no  irritating  action  on  the  digital  membrane 
or  mesentery  of  a  frog.  C.  H.  B. 

•Acquisition  of  Atmospheric  Nitrogen  by  Plants.    By  W.  O. 

Atvvater  and  C.  D.  Woods  {Amer.  Chein.  J.,  12,  526 — 5i-j). — The 
authors  describe  a  very  large  number  of  experiments  with  peas,  oats, 
and  corn,  which  confirm  the  view  that  nitrogen  is  readily  absorbed 
from  the  atmosphere  by  these  plants,  when  treated  with  "soil- 
infusion,"  and  tljat  the  gain  of  nitrogen  is  dependent  on  the  number 
of  root-tubercles  which  the  application  of  "  soil-infusion  "  induces. 
(Compare  Lawes  and  Gilbert,  Abstr.,  1889,  814,  and  Fhil.  Trans., 
1889,  1—107.)  G.  T.  M. 

Fixation    of   Gaseous    Nitrogen   by    Leguminosae.      By   T. 

ScHLOESiNG,  JuN.,  and  E.  Laurent  {  C or njpt.  rend.,  Ill,  IbO  —  lh:^). — 
Leguminosa)  were  grown  in  closed  vessels,  so  arranged  that  the  gases 
introduced  and  withdrawn  (air,  carbonic  anhydride,  nitrogen,  and 
oxygen)  could  be  accurately  measured  and  analysed.  When  the  legumes 
had  been  watered  with  an  infusion  of  nodosities  from  other  plants  of  the 
same  order,  there  was  an  absorption  of  nitrogen  much  greater  than 
could  be  attributed  to  errors  of  experiment.  Where  the  legumes  had 
not  been  inoculated  in  this  way,  and,  consequently,  were  free  from 
nodosities,  no  such  absorption  of  nitrogen  was  observed.  The  results 
obtained  by  direct  measurement,  therefore,  agree  with  the  result 
obtained  indirectly  from  gravimetric  analyses. 

Berthelot  (ibid.,  753)  regards  these  results  as  a  final  proof  that, 
under  the  influence  of  microbes,  legumes  can  utilise  and  fix  the 
gaseous  nitrogen  of  the  atmosphere.  C.  H.  B. 

The  Fungus-symbiosis  of  the  Leguminosae.  By  B.  Frank 
{Landw.  Jahrb.,  19,  523—640). — A  large  part  of  the  paper  is  devoted 
to  the  description  and  discussion  of  experiments  and  microscopic 
observations  relating  to  the  mode  of  acquisition  of  organisms  by  legu- 
minous plants  ;  the  cultivation  of  the  organisms,  their  relations  to  the 
plants,  and  the  role  of  the  infected  plant,  &c. 

In  order  to  ascertain  the  influence  exerted  by  the  organism  (which 
he  terms  Bhizobium  leguminosarum),  quantitative  experiments  were 
made  with  beans,  peans,  and  lupins,  grown  in  ignited  sand,  m  sandy 
soil,  and  in  humous  soil.  In  some  experiments,  the  soil  was  sterilised, 
in  others  it  was  seeded  with  soil  organisms,  and  to  some  nitrate  was 
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applied.  The  results  of  tlie  experiments,  as  well  as  tbose  obtained 
with  oats  and  rape,  are  given  in  the  following  table.  Thi-ee  or  four, 
or  more,  pots  were  used  for  each  experiment ;  at  the  conclusion  the 
soil  of  all  the  similar  pots  was  mixed ;  and  the  produce  was  also 
united  and  mixed  for  analysis.  The  soils  used  for  microbe  seeding 
were: — Sandy  soil  (3  and  16),  bean  soil  (4),  pea  soil  (9),  meadow 
soil  (17),  and  lupin  soil  (18).  4  grams  of  soil  was  given  to  each  pot, 
for  the  purpose  of  seeding.  The  amount  of  soil  used  for  each  experi- 
ment (not  pot)  is  given  at  the  headings  of  each  series. 


Dry 

produce 
(grams). 

Nitrogen  (grams). 

At  coir.mencement. 

At  conclusion. 

Soil. 

Seeding  or 
nitrate. 

Seeds. 

Total. 

Soil. 

Produce. 

Total. 

Gain  ot 

loss. 

Beans  in  Sandy  Soil  (12  kilos.). 


1 

15-431 

1  -1622 

0  -0668 

1  -2290 

3-7813 

0-1038 

3  -8851 

2-65«l 

2* 

17-415 

1-1622 

0  -0668 

1  -2290 

2  -6820 

0-1174 

2  -7994 

1  -.'S704 

3t 

17-875 

l-16-'2 

0  -0012 

0-0668 

1  -2302 

1-3410 

0-1560 

1  -4970 

0  -2668 

^\ 

11-236 

1-1622 

0  -0228 

0-0668 

1-2618 

2-5128 

0-1203 

2-6331 

1-3»13 

Beans  in  Humous  Soil  (8*44  kilos.). 


5 
6* 

44-488 
64-412 

12  -820 
12  -820 

- 

0-068 
0-068 

12  -887 
12-887 

14-973 
15-344 

0-831 
1-002 

15  -804 

16  -346 

2-917 
3-459 

Peas  in  Ignited  Sand. 


7 
9t 

2-994 
5-392 

12  -osa 

- 

0-119 
0-004 

0-036 
0-C30 
0  -024 

0  -036 
0-149 
0  -028 

- 

0-026 
0-072 
0  -230 

- 

-0-010 
-0-077 
-1-0 -2. 2 

Peas  in  Sandy  Loam  (15'3  kilos.). 


10 

11* 


10-136 
15  -007 


6-750 
6-750 


0-077 
0-072 

6-827 
6  -822 

6-750 
6-750 

0-200 
0-333 

6-950 

7-083 

0-123 
0-161 


Lupins  in  Ignited  Sand. 


12 

m 


4-061 
7  -202 


0-225 


0  -028 

0-028 

0-041 

_ 

0-035 

0-260 

— 

0-094 

— 

0-013 
-0-166 


Lujpins  in  Sandy  Soil  (18  kilos.). 

H§ 

14-767 

1-450 

_ 

0-035 

1-485 

2-371 

0-361 

2-732 

1-247 

15* 

11-455 

1  -740 



0-042 

1  -782 

3-280 

0-144 

3  -424 

1  -642 

16t 

17  -925 

1-740 

— 

0-142 

1  -732 

2-4^6 

0-300 

2  -746 

0-964 

17t 

16 -09^ 

1-740 

0-730 

0-042 

2  -512 

3  -4:^3 

0  -304 

3-7.17 

1  -2-25 

18t 

38-754 

1-740 

0-006 

0  042 

l-78ci 

4-404 

0-777 

5-181 

3-393 

*  Sterilised. 


t  sterilised  and  seeded. 
§  One  pot  less  than  15—18 ;  15  kilos,  of  soil. 


%  Nitrate. 
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Dry 

produce 
(grams). 


Nitrogen  (grams). 


At  commencement. 


Soil. 


Seeding  or 
nitrate. 


Seeds. 


Total. 


At  conclusion. 


Soil. 


Produce.       Total. 


Gain  or 


Oats  (19)  and  Bape  (20)  in  Heavy  Loam  (8*8  kilos.). 

19 

20 

32  •520 
30-180 

10-384 
10-384 

- 

0-014 
0-003 

10-398 
10-387 

1 1  -5-28 
11-000 

0-487 
0  377 

12  -015 
11  -377 

1-617 
0-990 

Lupins  (21)  and  Bare  Soil  (22)  (Sandy  Soil  12  kilus.). 

21 

8-480 

1  -154 

1-154 

- 

0-070 

1-224 
1-154 

2-172 

2  062 

0-184 

2-356 
2  -062 

1-131 

0-908 

Witli  regard  to  beans,  the  growth  was  always  only  slight  in  poor 
soil,  whether  microbe-seeded  or  not  ;  beans  therefore  resemble 
non-leguminous  plants.  The  fungus  in  symbiosis  with  beans  has  the 
chaj-acter  of  a  parasite,  and  is  fed  by  the  plant  without  assisting  it  in 
return.  Lupins  assimilate  a  small  amount  of  nitrogen  when  free 
from  organisms,  but  much  more  when  seeded.  Peas  are  only  able 
to  fix  nitrogen  when  microbe-seeded,  or  when  grown  in  soil,  or  in 
sand  containing  organic  matter  (compare  Abstr.,  1890,  1020).  In 
every  case  (except  those  of  peas  grown  in  sandy  soil)  there  was  a 
gain  of  nitrogen  in  the  soil.  The  gain  which  takes  place  in  bare  soil 
(Experiment  2i)  is  attributed  to  the  presence  of  algae  under  the 
influence  of  light  and  moisture.  The  results  obtained  with  oats  and 
rape  are  given  in  support  of  the  author's  view  that  the  power  of 
assimilating  free  nitrogen  by  plants  is  not  confined  to  the  Legumi- 
nosce,  but  is  as  general  as  the  assimilation  of  carbonic  anhydride. 
The  nodule-organisms  could  not  be  cultivated  except  in  nitrogenous 
menstrua,  and  are,  therefore,  assumed  to  be  incapable  of  assimilating 
nitrogen.  The  high  percentage  of  nitrogen  in  the  nodules,  and  the 
presence  of  starch  in  them,  indicate  that  the  building  up  of  prote'ids 
takes  place  in  them.  At  the  same  time,  .  it  is  hardly  con- 
ceivable that  the  fixation  of  free  nitrogen  takes  place  in  the  under- 
ground organs  of  the  plant.  It  might  be  suggested  that  nitric 
nitrogen  is  formed,  which  yields  proteids  with  starch  ;  but  the 
fact  that  no  nitrates  or  nitrites  could  be  detected  (by  diphenylamine) 
in  the  nodules,  although  nitric  acid  was  found  in  the  roots  of  peas 
(but  not  lupins),  is  opposed  to  this  view.  On  the  other  hand, 
amides  occur  in  all  parts  of  the  plants,  and  also  in  the  nodules  ;  and 
it  is  probable  that  in  the  first  instance,  the  free  nitrogen  of  the  air 
combines  with  the  elements  of  a  non-nitrogenous  carbon  com- 
pound present  in  the  leaves,  where  it  is  first  produced,  to  form  an 
amide,  and  that  this  finds  its  way  into  the  nodules,  where  it  reacts 
with  starch  and  yields  proteids.  The  fixation  therefore,  takes 
place  in  the  leaves. 
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The  author  considers  tliab  there  is  only  one  nodule  organism, 
common  to  all  leguminous  plants,  and  that  it  is  present  in  all  natural 
soils,  although  in  varying  amounts  (compare  Hellriegel  and  Wilfarth, 
Ber.  deut.  hot.  Ges.,  7, 138).  N.  H.  J.  M. 

Note. — Prazmowski's  experiments  with  pure  cultivations  of 
nodule-organisms  from  peas  indicate  that  the  organisms  have  the 
power  of  assimilating  free  nitrogen,  in  absence  of  any  other  source, 
although  the  amount  of  nitrogen  assimilated  by  the  organisms  apart 
from  the  plant  is  only  small.  In  view  of  the  great  change  which  the 
organisms  undergo  in  symbiosis  with  plants,  the  difference  is  not 
remarkable  (Landw.  Versuchs-Stat.,  38,  55).  N.  H.  J.  M. 

Nature  of  Reserve  Cellulose  and  its  Mode  of  Solution  during 
Germination  of  Seed.  By  Reiss  {Ann.  Agron.,  16,  478—480). — 
The  cellulose  forming  the  thickened  walls  of  the  albumen  (botanical) 
containing  cells  of  many  seeds  dissolves  during  germination,  and 
assists  in  the  nutrition  of  the  young  seedling ;  it  is,  therefoie,  called 
reserve  cellulose.  In  date  seeds,  it  is  the  portion  of  tlie  cell- wall 
nearest  the  cell-centre  which  dissolves  ;  in  asparagus  seeds,  the  middle 
lajer  between  neighbouring  cells  and  the  inner  layer  next  the  proto- 
plasm both  dissolve ;  garlic  seeds  are  similar,  but  the  thickened 
walls  have  innumerable  fine  branching  canals,  which  the  author  calls 
canals  of  corrosion,  and  which  facilitate  the  solution.  Even  in  seeds 
whose  cell-walls  are  not  thickened,  the  cellulose  dissolves,  com- 
mencing at  the  middle  layers  and  proceeding  towards  the  internal 
linings.  In  other  seeds  (balsam,  monkshood,  cyclamen,  for  example), ' 
this  reserve  cellulose  is  replaced  by  an  amyloid  substance,  which  also 
is  traversed  by  canals  of  corrosion  and  dissolves.  It  is  more  soluble^ 
in  50  per  cent,  nitric  acid  than  reserve  cellulose.  Kescrve  cellulose 
cannot  be  separated  by  Hofmeister's  process  for  "crude  fibre,"  since 
a  portion  dissolves  in  ammonia.  The  product  of  its  hydrolysis 
(studied  in  the  "albumen"  of  Phytelejphas)  with  sulphuric  acid  is 
seminin,  a  Isevogyiatory  substance  or  mixture ;  the  dextrins  of 
ordinary  cellulose  formed  in  the  same  way  being  dextrogyratory. 
Submitted  to  further  bydrolytic  treatment,  seminin  gives  a  new 
sugar,  fermentable,  reducing,  and  dextogyratory,  which  the  anthor 
calls  seminose. 

Seminose  gives  with  phenylhydrazine  acetate,  in  the  cold,  a  colour- 
less hydrazone  sparingly  soluble  in  water;  it  gives  also  an  isonitroso- 
compound  in  fine,  colourless  crystals,  analogous  to  the  compound 
Rischbieth  obtained  with  galactose,  but  not  with  dextrose,  laevulose,  or 
arabinose.  Seminose  is  precipitated  by  lead  acetate  in  neutral 
aqueous  solution,  and  this,  according  to  the  author,  distinguishes  it 
from  Fischer  and  Hirschberger's  mamiose,  the  only  other  known 
sugar  giving  a  slightly  soluble  phenylhydrazone ;  mannose  is  pre- 
cipitable  only  by  amnioniacal  lead  acetate.  The  abstractor  to  the 
Ann.  yl^/row.,  however,  points  out  that  Fischer  and  Hirschberger  have 
recently  found  that  mannose  is  rapidly  precipitated  from  strong 
solutions  by  lead  acetate,  and  that  these  authors  consider  seminose 
to  be  identical  with  mannose.   Seminin  exists  ready  formed  in  the  seed 
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o^FJiytelephas  ;  it  lias  been  obtained  by  saccharifying  the  reserve  cellu- 
lose of  seeds  of  date,  Chamcerops,  Lodou-ea,  Elais  guineensis,  Allmm  Cf'pa, 
asparagus,  Iris  pseudoacorvs,  fennel,  coffee,  and  nux  vomica.  The 
seedlings  contain  only  ordinary  cellulose,  the  reserve  cellulose  having 
been  perhaps  transformed  into  seminose  during  germination. 
Seminose,  however,  was  not  discovered  in  germinating  date  seeds, 
but  plenty  of  (probably)  dextrose.  Hydrolysis  of  the  amyloid  substance 
of  balsam,  monkshood,  primrose,  and  peony  seeds  gave  dextrose,  not 
seminose.  J.  M.  H.  M. 

Conversion  Products  of  Starch.  By  A.  Maecacci  (Bied.  Cenfr., 
19,  7^)2;  from  Sfaz.  sper.  agr.  ital.,  18, '618 — 619). — Potato  starch, 
even  in  quite  ripe  potatoes,  becomes  converted  into  cane-sugar ;  and 
barley  and  wheat  grains,  in  germinating,  double  the  amount  of  cane- 
sugar  at  the  expense  of  the  starch  they  originally  contained.  Samples 
of  potato  meal  and  finely-cut  potatoes  were  dried,  some  in  the  sun, 
and  some  in  a  dryiner  oven  at  45°  ;  an  increase  of  cane-sugar  was 
observed  in  the  artificially  drieil  potato  ;  in  the  cut  potatoes,  the 
amount  of  sugar  was  more  than  doubled  when  dried  at  45°.  In  ger- 
mination, potatoes  gain  saccharose  ;  the  starch  is  probably  converted, 
first  into  saccharose,  and  then  into  glucose.  The  formation  of  dextrin 
is  not  necessary. 

Starch  is  formed  by  the  elimination  of  water.  Unripe  wheat 
grains  contain  much  glucose  and  saccharose  ;  when  the  same  amount 
of  grains  were  exafnijied  after  being  dried  in  the  sun,  the  sugar  had 
disappeared,  and  was  found  to  be  replaced  by  starch. 

N".  H.  J.  M. 

The  Presence  of  Cholesterol  and  a  Soluble  Carbohydrate  in 
Melon  Seeds.  By  C.  Fortt  {Chnn.  Cenfr.,  1890,  ii,  581—582;  from 
^Staz.  sperirn.  agric.  ital.,  18,  580 — 588). — Determinations  of  the 
amount  of  phosphorus  in  the  ether  extract  of  the  seeds  of  melons 
showed  it  to  be  present  in  the  proportion  of  0'0189  to  0*02  per  cent. 
It  exit^ts  as  lecithin,  and  is  equivalent  to  0'494  to  0'526  per  cent,  of 
the  latter.  Adopting  the  views  of  Schulze  and  Steiger  (Abstr.,  1889, 
645),  that  the  substance  should  be  extracted  with  alcohol  in  order  to 
obtain  all  the  lecithin,  the  author  found  0*024  per  cent,  of  phosphorus, 
equivalent  to  0*629  per  cent,  of  lecithin.  The  seeds  contain  abont 
49  per  cent,  of  oil,  w^hich  is  almost  free  from  free  fatty  acids  ;  the 
distillate  of  25  grams  neutralised  3*2  c.c.  of  deciuormal  barium  hydr- 
oxide solution.     ■ 

Having  saponified  the  fat  with  sodium  hydroxide,  the  dry  soap  was 
treated  with  ether,  which  extracted  a  substance,  soluble  in  alcohol ; 
this  crystallised  in  yellowish,  fatty  scales,  and  did  not  consist 
entirely  of  fat  and  wax.  When  treated  with  alcoholic  potash, 
a  non-saponifiable  residue  was  left,  which  proved  to  be  cholesterol. 
It  melted  at  160°,  contained  1  mol.  of  water  of  crystallisation,  and 
has  the  formula  C26ll440,H20  ;  the  water  separates  at  100°.  A  minute 
portion  of  this  cholesterol,  when  treated  with  a  drop  of  .nitric  acid  and 
evaporated  to  dryness,  left  a  yellow  residue,  which  became  coloured 
bright  red  by  ammonia  ;  the  coloration  was  intensified  by  the  addition 
of  sodium  hydroxide.    The  chloroform  solution  was  coloured  brown  by 
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sulpliuric  acid,  the  coloration  clianging  to  violet  and  finally  yellow 
after  a  time,  whilst  the  su:phuric  acid  layer  became  reddish-brown  and 
fluoresced.  The  chloroform  solution,  when  shaken  with  a  little  ferric 
chloride  and  hydrochloric  acid  and  evaporated  to  dryness,  left  a  yellow 
residue,  which,  when  again  treated  with  chloroform  in  the  cold  and 
then  gently  warmed,  became  violet,  and  left  a  dirty-green  residue  on 
evaporating  to  dryness.  The  specific  rotatory  power  of  the  substance 
in  chloroform  solution  was  [ajn  =  14*17. 

The  acetyl  derivative^  C26H45*UAc,  crystallised  from  absolute  alcohol  in 
lustrous  plates  melting  at  170 — 173°  to  a  lemon  yellow^  fluid.  When 
boiled  with  potash,  potassium  acetate  and  the  orisrinal  cholesterol  are 
obtained.  The  acetyl  derivative  of  cholesterol  from  bile  crystallises  in 
needles  and  melts  at  111°.  The  benzoyl  derivative  is  very  slightly 
soluble  in  alcohol,  and  separates  from  the  solution,  on  cooling,  in  small 
crystals  which  melt  at  172 — 174".  These  properties  of  this  cholesterin 
differ  from  those  of  the  better-known  cholesterol,  and  require  further 
investigation. 

The  soluble  carbohydrate  of  melon  seeds  is  dextro-rotatory,  even 
after  treatment  with  acids,  and  appears  to  belong  to  the  galactan 
group.  It  forms  an  amorphous,  yellowish-white,  very  hygroscopic 
powder.  After  boiling  with  hydrochloric  acid,  the  phenylhydrazine 
derivative  of  the  product  was  prepared  ;  this  melts  at  184 — 186°. 

J.  W.  L. 

Amount  of  The'ine  in  Tea.  By  B.  H.  Paul  and  A.  J.  Cownlet 
(Fharrti.  J.  Trans.,  [3],  21,  61). — Believing  that  the  amount  of  theine 
in  tea  has  commonly  been  understated,  owing  to  defective  methods  of 
determination,  the  authors  have  made  a  further  series  of  analyses. 
Eight  samples,  purchased  at  grocers'  shops  in  the  ordinary  way,  yielded 
from  2*93  to  3*93,  average  3'39,  per  cent,  of  theine  calculated  on  the 
dried  tea.  Four  samples  of  China  tea  gave  2*42,  350,  3*63,  and  3*78 
per  cent,  respectively.  Four  samples  of  cheap  Japan  Congou  averaged 
2*80  per  cent,  theine,  but  as  much  as  4*10  per  cent,  was  found  in  a 
Java  tea.  Japan  and  China  teas  appear,  therefore,  generallv  inferior 
as  regards  content  of  theine  to  Indian  or  Ceylon  teas,  which,  on  the 
other  hand,  are  approached  by  Java  tea.  In  these  analyses  duplicate 
determinations  of  the  theine  were  made  with  magnesia  and  with  lime 
— the  only  methods  that  are  trustworthy.  R.   R. 

Acidity  of  Potato  Starch.  By  Saare  (Ann.  Agron.,  16,  471). — 
Most  samples  of  potato  starch  are  slightly  acid,  and  the  acid  is  said 
to  increase  wdth  age,  but  the  author  believes  that  perfectly  neutral 
starch  can  be  obtained,  and  that  it  will,  if  properly  dried,  keep  with- 
out developing  the  slightest  acidity.  Discussing  the  source  of  the 
acid,  the  author  remarks  that  potato-juice  is  naturally  acid,  and  that 
the  starch,  if  imperfectly  washed,  will  retain  some  of  this  ;  that  lactic 
and  butyric  acids  may  be  developed  by  bacterial  fermentations  during 
manufacture;  and  that  sulphuric  and  sulphurous  acids  are  sometimes 
used  in  the  process  of  manufacture.  The  acid,  whatever  it  is,  cannot 
be  perfectly  removed  by  washing  with  pure  water,  but  if  hard  water 
be  used,  the  acid  becomes  neutralised  by  the  lime.        J.  M.  H.  M. 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  359 

Maize  dried  in  the  Field  and  as  Silage.  By  H.  P.  Aemsby  and 
W.  H.  Caldwell  (Bied.  Cenfr.,  19,  753—756;  from  Agric.  Science,  4, 
119 — 146). — A  maize  field,  manured  with  farm-yard  manure,  Carolina 
phosphate,  and  blood  meal,  was  divided  into  three  parts,  tlie  produce 
of  two  divisions  put  into  two  silos,  and  that  of  the  third  division  kept 
for  a  month  on  the  field  to  dry.  The  one  silo  was  filled  qui^^kly  (one 
day)  and  contained  17,000  kilos.;  the  second  was  filled  slowly  (seven 
davs),  and  contained  about  15,600  kilos.  The  weight  of  the  hay  was 
4300  kilos. 

The  maize  put  into  the  silos  had  the  followino-  composition;  (1) 
refers  to  the  quickly  and  (2)  to  the  slowly  filled  silo  : — 

Non-  Crude  Non-nitrogenous 

Water.     Ash.  Prote'id.        proteid.  fibre.  extract.  Fat. 

1.  76-90     1-97  1-63  015  5-16  13-42  077 

2.  76-26     1-43  1-44  0-30  5-65  14-26  0-66 

The  temperature  rose  quickly  at  first,  especially  at  the  surface,  and 
more  in  the  slowly-filled  silo  than  in  the  other  one.  The  following 
table  shows  the  total  amount  of  produce  (in  kilos.)  in  the  two  silos 
(1  and  2,  as  before)  and  of  hay  (3)  : — 


Dry 

Non- 

Crude 

Non 

-nitrogenous 

substance. 

Ash. 

Proteid. 

proteid. 

fibre. 

extract. 

Fat. 

1. 

3920 

333 

277 

27 

876 

2276 

131 

2. 

3713 

238 

228 

48 

832 

2284 

104 

3. 

2677 

195 

176 

26 

617 

1579 

82 

Experiments  were  made  with  two  Devonshire  bullocks  to  determine 
the  digestibility  of  the  different  preparations,  the  food  being  given  for 
seven  days  before  the  experiments  began.  Samples  of  food  and  feeces 
were  taken  daily  for  analysis,  and  the  animals  were  weighed  each  day 
before  and  after  drinking.  The  amounts  given  were:  silage,  (1) 
20-412  kilos.,  (2)  15-889  kilos,  of  fresh,  or  5-655  and  4-662  kilos,  of 
dry  substance ;  hay,  7  265  or  5'263  kilos,  of  dry  matter.  The  results 
show  that  tlie  dry  substance  of  the  maize  hay  is  the  most  readily 
digested,  and  that  that  of  the  silage  from  the  slowly  filled  silo  i3  the 
least  digestible.  The  digestibility  of  the  proteid  is  nearly  the  same 
in  each  case,  whilst  the  fat  of  the  hay  seems  to  be  less  digestible 
than  that  of  the  ensilage.  The  variation  in  the  digestibility  of  the 
dry  substance  is  chiefly  due  to  differences  in  the  digestibility  of  the 
crade  fibre  and  the  non-nitrogenous  extract.  The  results  are  given  in 
tables,  together  with  those  of  Woll  and  of  Sturtevant.  The  results 
do  not  indicate  any  great  difference  of  digestibility  between  maize 
ensilage  and  maize  hay. 

The  ensilage  lost  (in  the  silo)  half  as  much  dry  matter  and  two- 
fifths  as  much  prote'id  as  the  hay  lost ;  but  a  quarter  of  the  pi-oto'id 
was  converted  into  non-proteid.  The  hay  lost  14  per  cent,  of  crude 
fibre ;  no  such  loss  was  observed  in  the  ca«e  of  the  ensilage, 

K  H.  .1.  M. 

Wine  Analyses.  By  E.  Bosshard  {Zeit.  anal.  Ghent.,  1890,  551 — 
556). — The   results   are   given  of  the  analysis,  by  the  usual  methods, 
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of  24  specimens  of  wine  from  the  Yaltellina,  24  from  the  Coire 
Valley,  5  specimens  of  Medoc  (1888 — 1887),  and  4  Tuscan  wines. 
The  composition  of  the  Yaltellina  wines  does  not  differ  notably  from 
that  of  other  red  wines,  the  alcohol  ranging  from  7*83  (in  a  cheap 
specimen  of  Yeltliner)  to  14-43  vols,  per  cent,  (in  a  fine  Yalgella), 
with  an  average  of  10'97,  and  the  solid  residue  from  17-24  to  2645 
(average  23 "0)  grams  per  litre-  The  ash  of  several  of  the  varieties 
contained  much  manganese. 

The  wines  of  the  Coire  Yalley  are,  on  the  average,  less  alcoholic 
(max.  11  44,  min.  801 ;  average  9" 73),  but  contain  rather  more  ex- 
tractive matter  (max.  25-61,  min.  19-86  ;  average  24-05).  In  compo- 
sition they  show  considerable  resemblance  to  Burgundy,  and,  if  more 
carefully  fermented,  they  would  take  a  much  higher  position  than 
they  do  at  present.  M.  J.  S. 


Analytical    Chemistry. 


lodometric  Estimation  of  Acids  and  Alkalis.  By  M.  Groger 
(Zeit.  ang.  Chem.,  1890,  353 — 356). — The  author  has  made  a  careful 
study  of  the  conditions  under  which  acidimetry  and  alkalimetry  can 
be  performed  by  means  of  the  reaction  KIO3  +  5K1  +  3H.}S04  = 
3K2SO4  -h  3H3O  4-  Te-  A  neutral  mixture  of  iodide  and  iodate  cannot 
be  made  by  dissolving  iodne  in  potash,  bnt  mast  be  prepared  by 
mixing,  in  the  proper  proportions,  neutral  solutions  of  the  respective 
salts  shortly  before  use.  On  adding  an  excess  of  such  a  mixture  to 
a  mineral  acid,  and  titrating  the  liberated  iodine  by  thiosulphate,  the 
result  agrees  exactly  with  that  of  a  direct  titration  by  an  alkali.  The 
hydroxides  of  potassium,  sodium,  and  ammonium  can  all  be  estimated 
by  adding  an  excess  of  standard  acid  and  titrating  the  excess  as  above. 
Alkaline  carbonates  can  be  approximately  titrated  in  the  cold  by  a 
similar  procedure,  if  the  first  disappearance  of  the  iodine  is  taken  as  the 
end  point ;  but  the  carbonic  acid  in  solution  slowly  liberates  a  further 
quantity  of  iodine,  so  that  to  obtain  exact  results  it  is  advisable  to 
boil  out  the  carbonic  anhydride  and  codI  before  adding  the  iodine 
salts.  The  same  applies  to  alkaline  sulphides.  This  method  may  be 
used  in  many  cases  for  dark-coloured  liquids  in  which  the  change  of 
litmus  or  methyl  orange  could  not  be  seen.  It  cannot  be  employed 
for  organic  acids,  unless  the  iodine  be  distilled  out.  The  author  is 
investigating  this  point.  M.  J.  S. 

Detection  of  Minute  Quantities  of  Hydrogen  Peroxide  and 
of  Uranium.  By  T.  Fairlet  (Chem.  News,  62,  227).— 0-24  milli- 
gram of  hydrogen  peroxide  may  be  detected  by  adding  1  or  2  c.c 
of  ether  to  5  c.c.  of  the  peroxide  solution,  and  a  small  drop  of  a  10 
per  cent,  chromic  acid  solution,  and  even  O'lO  milligram  can  be  de- 
tected by  using  1  c.c.  of  peroxide  solution  and  1  c.c.  of  ether  ;  but  by 
the  use  of  5  c.c.  of  a  dilute  uranium   nitrate  solution   005  to  0"025 
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milligrara  of  hydrogen  peroxide  in  5  c.c.  can  be  rendered  evident; 
moreover,  as  little  as  0'5  to  0*25  milligram  of  uranium  can  be  detected 
and  very  small  quantities  determined  by  this  method  of  treafcmeut. 

D.  A.  L. 
Direct  Estimation   of    Bromine    in  Mixtures   of  Alkaline 
f3romides  and  Iodides.     By  F.  A.  Goocii  and  J.  R.  Ensign  (Amer. 
V.  Sci.  [3],  40,  145— 152).— In  a  former  paper  (Abstr.,  1890,  920),  two 
■methods  were  described  for  the  direct  estimati(m  of  chlorine  in  mix- 
Itures  of  alkaline  chlorides  and  iodides,  based  on  the  action  of  oxidis- 
^ing  agents,  in  the  presence  of  free  sulphuric  acid,  on  dilute  solutions 
fof  the    haloid    salts    at    the    boiling   temperature.     A    study    of  the 
.behaviour  of  mixtures  of  alkaline  bromides  and  iodides,  when  treated 
^in  a  similar  manner,  leads  to  the  conclusion  that  only  one  of  the  above 
two  methods   is  applicable  to  the  separation  of  bromine  from  iodine, 
fand  then  only  under  modified  conditions.     With  the  necessary  modi- 
fications,  however,  it  is  good,  and  may  be  applied  in   the  following 
manner: — The  neutral   solution   containing  the  bromide  or  iodide  is 
dilated  to  600  or  700  c.c,  and  1  to  1'5  c.c.  of  concentrated  sulphuric 
[acid,  or  better,  2  to  3  c.c.  of  the  mixture  made  by  dilating  the  acid 
[with  ail  equal  volume  of  water,  is  added,  a  sufficient  amount  of  pui-e 
sodium  or  potassium  nitrite  is  introduced  (or,  if  it  is  preferred,  the 
igas  generated  by  the  action  of  dilute  sulphuric  acid  on  the  ordinary 
nitrite,  and  introduced  from  the  outside,  may  be  employed  instead) 
and  the  liquid  is  boiled,  aftei*  trapning  the  flask  as  formerly  described, 
, until  the  colour  has  vanished  and  the  escaping  steam  no  longer  gives 
I  to  litmus  the  colour  characteristic  of  iodine  (see  next  abstract).     The 
[residual  liquid  is  treated  with  an  excess  of  silver  nitrate,  and  the  pre- 
leipitated  bromide  collected,  dried,  and  weighed.    The  process  of  boiling 
ineed  not  extend  beyond  half  an  hour,  or  a  little  more,  and  care  should 
»be  taken  that  the  volume  of  the  liquid  shall  never  be  less  than  500  c.c. 
The  solution  should  not  contain  more  than  about  0*5  gram  each  of  the 
'bromide  and  iodide.     The  presence  of  0*5  gram  of  potassium  chloride 
does  not  affect  the  sharpness  of  the  separation.  H.  G. 

Rapid  Method  for  the  Detection  of  Iodine,  Bromine,  and 
Chlorine  in  presence  of  one  another.  By  ¥.  A.  Gooch  and  F. 
T.  Brooks  (Amer.  J.  Scr.  [3],  40,  283— 290).— The  solution  of  the 
substance  under  examination  is  acidified  with  dilute  sulphuric  actd, 
[and  treated  with  a  drop  or  two  of  a  solution  of  sodium  or  potassium 
nitrite  free  from  chlorine.  Unless  the  amount  present  is  small, 
the  iodine  shows  itself  in  the  colour  of  the  solution  and  inHthe 
vapours  which  escape.  Small  amounts  niay  be  detected  by  shaking 
with  carbon  bisulphide,  or  by  heating  the  solution  and  testing' the 
escaping  fumes  with  red  litmus  paper,  which  is  coloured  greyish-bluie  by 
iodine.  The  whole  of  the  iodine  must  be  removed  previous  to  making 
the  tests  for  bromine  and  chlorine;  and  this  is  done  by  additlg  a 
sufficient  amount  of  nitrite  and  sulphuric  acid  to  liberate  the  iodine, 
and  heating  the  liquid  until  the  vapour  has  no  effect  on  red  litmus 
paper.  A  portion  of  the  solution  is  then  tested  for  bromine'  by 
cautiously  adding  a  dilute  solution  of  sodium  hypochlorite  and  shaking 
with  colourless  carbon  bisulphide.     Another  portion  of  the  solutiOil  is 
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Fvapora^ed  to  dryness,  anrl  trented  wifch  potassinm  dicliroraate  and 
sulphuric  acid  ;  the  fumps  of  chromvl  chloride  which  are  o^iven  off  ou 
M  arming  are  condensed  and  converted  into  chromic  acid,  and  the  latter 
detected  by  means  of  lead  acetate.  H.  C. 

Priestley's  Method  o*"  Measuring  Oxygen  in  Air.     By  J.  A. 

Waxklyn  (Chcm.  Neius,  62,  2*^3). — Priestley's  method  for  measurinof 
oxyg^en  in  the  air  by  observinor  fhf^  di rain n Hon  of  volume  on  the 
atldition  of  a  measurerl  volume  of  nitric  oxide  has  been  condemned 
as  inaccurate  ;  the  author  of  the  present  note  states  that  the  inaccu- 
racy was  Hue  to  the  oxyorpn  present  in  the  watf  r  through  which  the 
nitric  oxide  bnbhlerl.  This  source  of  inaccuracy  can  be  avoided, 
when  usin^  a  Hempel  apparatus,  by  measurlns:  the  a'r  in  the  eras 
burette,  and  then  passingr  it  into  an  absorption  pipette  containing 
water.  The  nitric  oxide  is  introduced  into  the  pas  burette  and 
measured,  and  then  (without  bubblinsf  thronph  water)  passed  to  the 
air  in  the  absorption  pipette;  after  thp  nitric  peroxide  farmed  has 
been  absorbed  by  the  water  in  the  absorption  pipette,  the  gas  is 
pasFed  back  into  the  gas  pipette  and  again  measured. 

D.  A.  L. 
■Pst'Tration  of  Sulphur  in  Copper.  Bv  H.  J.  Phillip?  {Chem. 
Nf'wa,  62,  2o9 — 240). — Dissolve  10  srrams  of  the  sample  in  nitric  acid 
of  sp.  srr.  r480,  evaporate  to  dryness,  roHissolve  in  dilute  nitric  acid, 
examine  any  residue  for  sulphur,  dilute  the  filtrate  to  800  c.c,  heat  to 
70°,  add  a  small  quantity  of  hydrochloric  arid,  and,  after  12  hours, 
remove  and  estimate  anv  silver  chloride.  The  filtrate  is  evaporated 
considerably,  50  c.c.  of  hydrochloric  acid  of  sp.  srr.  116  added,  and 
the  evaporation  continued  to  dryness  ;  the  residue  is  dissolved  in  a 
minimum  quantity  of  water,  aeain  treated  with  hydrochloric  acid,  and 
evaporated.  It  is  now  dissolved  in  '-?00  c.c.  of  hydrochloric  acid, 
diluted  to  700  c.c,  heated  to  boiling",  barium  chloride  stirred  in,  and, 
after  24  hours,  the  precipitate  collected  and  treated  as  usual.  Lead 
sulphate,  heino^  soluble  in  copper  nitrate  solution,  frequently  passes 
comoletely  into  solution,  and  has  to  be  determined  in  the  manner 
suggested.  D.  A.  L. 

The  Kjeldahl-Wilfarth  Method.  Bv  P.  Argutinsky  {Pfluf/er\s 
Archiv,  46,  581 — 503). — In  a  larire  number  of  experiments,  the 
Kjeldahl  method  of  estimating  nitrosren  was  employed,  and  found 
most  satisfactory;  the  aotnal  manipulations  demand  care,  and  the 
following  points  are  especially  insisted  on: — The  advisability  of 
adding  mercury  to  hasten  the  oxidation;  the  fact  that  the  addition  of 
potassium  permangranate  is  not  necessary;  the  collection  of  the  dis- 
tillate in  a  U'^^^P^^  Peligot's  flask;  the  continuation  of  the  dis- 
tillation for  45  minutes,  and  the  use  of  cochineal  as  indicator. 

The  substances  investigated  were  urine,  sweat,  and  faeces. 

W.  D.  H. 

Cinchonamire  as  a  Test  for  Nitrates.  By  Arnaud  {Ann. 
Chim.  Phys.,  [6].  19,  93— 131).— By  far  the  greater  part  of  the  sub- 
jeet-matter  of  this  paper  has  been  previously  published  by  the  author 
(Abstr.,  1882,  229  and  1884,  87)  and  by  Hesse  (Abstr.,  1885,  64). 
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The  qualitative  test  for  nitrates  in  plants  described  by  the  author 

and  Pade  (Abstr.,  1884,  1074)  can  also  be  employed  for  estimating 

nitrates  in  natural  waters,  in  the  following  manner  : — The  water  is 

neutralised   with  soda   or   sulphuric    acid,  as    the    case  may  be,  thi3 

! chlorine  in  solution  precipitated  with  silver  acetate,  and  the  slight 

[excess  of  silver   employed  precipitated  with  sodium  phosphate  ;  the 

solution  is  then  evaporated  almost  to   dryness,  tiltered  if  necessary, 

rendered  very  slightly  acid  with  a  drop  of  dilute  acetic  acid,  and  the 

[boiling   solution    mixed    Avith    a    warm    solution    of    cinchonamine 

[sulphate.    Cinchonamine  nitrate  is  at  once  precipitated  in  a  crystalline 

[condition,    and,    after    keeping    for    12    hours   in  a  cool  place,  it   is 

[separated  by  filtration,  washed  first  with  a  cold,  saturated  aqueous 

solution  of  cinchonamine  sulphate  and  then  with  a  very  small  quantity 

)f  cold  water,  and  dried  at  luO°.     The  same  method  can  be  employed 

dth  slight  modifications  for  estimating  the  nitrates  in  plants.     For  this 

)arpose,  the    triturated  plant  is  extracted  with   boiling  water,   the 

solution   evaporated    to  a    syrup,    and    the   residue    extracted    with 

to  percent,  alcohol;  after  evaporating  the  alcohol,  the  chlorine  in  the 

jolution  is  eliminated,  by  means  of  normal  lead  acetate,  ihe  excess  of 

lead  removed  with  a  few  drops  of  sodium  sulphate,   and  tlie  nitric 

;id   then   precipitated  with    cinchonamine    sulphate    as    desci'ibed 

bbove.  F.  S.  K. 


Phosphorus  in  Pig-iron,  Steel,  and  Iron  Ore.  By  C.  Junes 
[Chem.  Neics,  62,  22U — 222,  231 — 232). — Various  authorities  are 
[uoted  and  numei-ical  analytical  data  furnished  in  proof  of  the  effi- 
iency  of  oxidation  with  permanganate  ;  of  washing  the  molybdate  pre- 
sipitate  with  sulphuric  acid  and  ammonium  sulphate  instead  of  nitric 
icid  and  ammonium  nitrate;  of  the  use  of  ferrous  sulphate  instead  of 
in  organic  acid  to  dissolve  the  precipitated  manganic  hydioxide,  and 
*  the  employment  of  the  author's  reducing  agent  (filtering  through 
)owdered  zinc  with  strong  suction  ;  Abstr.,  1889,  1248)  in  place  of 
Iding  zinc  directly  in  the  estimation  of  phosphorus  in  pig-iron,  &c. 
'he  following  modification  of  Drown's  method  (Abstr.,  1889,  1215) 
then  recommended.  For  pig-iron  and  steel,  dissolve  in  nitric  acid  of 
kp.  gr.  1T35,  boil  for  one  minute,  oxidise  with  potassium  permanganate, 
lissolve  the  manganese  hydroxide  precipitate  by  addmg  a  few  frag- 
Jents  of  ferrous  sulphate  free  from  phosphate,  filter,  add  ammonia 
>f  sp.  gr.  0*90,  test  the  cleared  solution  with  permanganate  to  be  sure 
that  the  oxidation  is  perfect,  heat  to  8-5",  add  prepared  ammonium 
molybdate  (Drown's  formula),  agitate  for  5  minutes,  filter,  wash  with 
ammonium  sulphate,  dissolve  the  phosphomolybdate  in  ammonia  of 
sp.  gr.  096,  wash  with  water,  filter,  acidify  with  sulphuric  acid,  pass 
through  the  zinc  powder, and  titrate  as  usual.  The  coirection  for  the 
zinc  is  ascertained  by  blank  tests.  Numerous  results  are  given  showing 
the  efticiency  of  the  method.  Iron  ores,  after  being  treated  in  the  usual 
iraimer,  can  be  examined  by  this  method  ;  titanium  and  arsenic  in- 
tia-fere  with  the  woi'king  of  the  method,  but  in  the  absence  of  these 
elements  an  estimati<m  of  phosphorus  in  iron  or  steel  can  be  executed 
m  less  than  an  hour ;   iron  ore  estimations  take  a  little  longer  time. 

U.  A.  L. 
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Distinction  between  Arsenic  and  Antimony.  By  G.  Denigks 
(CompL  rend.,  Ill,  824 — 825). — The  stain  obtaiued  in  Marsh's  test  is 
placed  in  a  porcelain  capsule  and  heated  with  a  few  drops  of  pm-e 
nitric  acid,  and  a  small  quantity  of  a  solution  of  ammonium  raolyb- 
date  in  nitric  acid  is  added.  Antimony  gives  no  precipitate,  but  if 
arsenic  is  present,  arsenomolybdic  acid  separates  as  a  yellow  precipitate 
which  under  the  microscope  is  seen  to  consist  of  stellate  crystals  with 
triansfular  arms,  generally  six,  arranged  in  rectanenlar  planes  along 
the  axes  of  a  cube.  They  act  on  polarised  light.  The  author  believes 
this  to  be  the  most  sensitive  and  characteristic  test  for  ar.senio. 

To  prepare  the  ammonium  mol^bdate  solution,  10  grams  of  this 
salt  and  25  grams  of  ammonium  nitrate  are  dissolved  in  100  c.c.  of 
warm  water.  The  solution  is  allowed  to  cool,  and  100  c.c.  of  pure 
nitric  acid  of  sp.  gr.  1*20  is  added  drop  by  drop  with  vigorous  agita- 
tion. The  liquid  is  heated  on  a  water-bath  for  10  minutes,  allov»'ed 
to  cool,  and  filtered  after  48  hours.  C.  H.  B. 

Sodium  Carbonate :  Dectection  of  Traces  of  Alkaline 
Hydroxides.  By  R.  Kissling  (Zeit.  anq.  0//tm.,  189u,  262— 26;S). 
— The  a-uthor  believes  that  his  earlier  experiments  {Zeit.  anq.  Chem., 
1889,  323),  from  which  he  concluded  that  sodium  carbonate  gave  oft' 
considerable  proportions  of  carbonic  anhydride  at  400°,  were  vitiated 
by  the  presence  of  an  impurity.  He  has  repeated  his  experiments 
with  several  of  the  purest  specimens  of  sodium  carbonate  and  sodium 
hydrogen  carbonate  to  be  found  in  commerce.  After  drying  at 
150°,  during  which  the  sodium  hydrogen  cnrbonates  lost  from  36*b2 
to  36*84  per  cent.,  100  parts,  heated  until  fritted,  lust  in  different 
cases  quantities  which  ranged  from  0"03  to  027  parts,  and,  when 
fully  fused,  0*71  to  1*05  parts.  Both  after  fritting  and  after  fusion 
sodium  oxide  could  be  detected,  althougli  after  simple  drying  at  150° 
no  evidence  of  hydroxide  could  be  obtained.  'Ihe  ccmclnsion  is  that 
ignited  sodium  carbonate  cannot  safely  be  employed  for  standardising 
an  acid. 

Dobbin's  reagent  for  the  detection  of  traces  of  alkaline  hydroxides 
is  prepared  as  follows  : — A  solution  of  about  5  gi^ms  of  potassium 
iodide  is  mixed  with  sufficient  mercni-ic  chloritie  to  just  give  a  pei*- 
manent  precipitate.  This  is  filtered  oft,  1  gram  of  ammonium 
chloride  is  adcled,  and  then  dilute  sodium  hydroxide  until  a  perma- 
nent precipitate  is  again  obtained.  The  filtered  liquid  is  made  up  to 
a  litre.  The  smallest  trace  of  an  alkaline  hydroxide  produces  a 
yellow  colour  with  this  reagent.  M.  J.   S. 

Analysis  of  the  Barium  Group.  By  C.  Ludeking  (Zeit,  anal. 
Chem.,  29,  556 — 561). — The  sensitiveness  of  calcium  sulphate  as  a 
test  for  barium  (cold)  and  strontium  (hot)  is  not  sufficient  to  render 
it  a  satisfactory  reagent,  and  the  presence  of  large  proportions  of 
calcium  chloride  impairs  its  sensitiveness  to  an  extraordinary  degree. 
Similarly,  a  solution  of  strontium  chloride  hinders  the  precipitation 
of  barium  by  calcium  sulphate  to  such  an  extent  that  notable  propor- 
tions of  barium  might  be  entirely  overlooked  in  a  solution  containing 
much  strontium.     On  the  other  hand,  very  strong  solutions  of  stron- 
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tium  chloride  give  a  precipitate  so  instantaneously  on  addition  of 
calcium  sulphate  that  the  })resence  of  barium  would  certainly  be  in- 
ferred. Potassium  chi-omate  is  free  from  these  objections.  It  is  a 
more  delicate  test  than  calcium  sulphate  for  barium  when  occurring 
alone,  and  it  is  in  no  way  affected  by  the  presence  of  strontium  or  cal- 
cium. The  ammonium  carbonate  precipitate  should  be  dissolved  in 
acetic  acid,  a  saturated  solution  of  potassium  chromate  added,  and  the 
mixture  boiled.  If  0*1  per  cent  of  barium  chloride  is  present,  a  pre- 
cipitate will  be  produced.  The  strontium  and  calcium  should  be 
again  thrown  down  from  the  filtrate  by  ammonium  carbonate,  the  well 
washed  precipitate  dissolved  in  hydrochloric  acid  and  tested  for 
strontium  by  the  spectroscope.  The  blue  line  is  the  best  for  observa- 
tion. An  excess  of  sulphuric  acid  is  then  added,  the  mixture  boiled, 
filtered  from  strontium  sulphate,  and  the  filtrate  tested  for  calcium. 

M.  J.  S. 
Metallurgical  Assay  of  Lead  Waste.     By  W.  Stahl  (Zeit.  anal. 
Chem.,  29,  630  ;  from  Berg.  Hutt.   Zeit.,  48,  237).— From  5  to  10 

Igrams  of  the  substance  is  intimately  mixed  with  1  or  2  grams  of 
spongy  silver,  reduced  from  the  chloride  by  zinc,  and  3  parts  of  a 
flux  consisting  of  1  part  of  soda,  1  part  of  potash,  and  20—30  per 
cent,  of    tiour,  together  with  enough  borax    to  dissolve    the    earths 

[which  may  be  present.     The  mixture  is  placed  in  a  crucible,  heated 

[gently  as  long  as  combusiible  gases  are  evolved,  and  then  more 
strongly  for  45 — €0  minutes.  From  the  weight  of  the  button,  that 
of   the  silver    taken  is    to  be  deducted,  and   the    remainder    is  the 

[lead  present  in  the  waste.  M.  J.  S. 

Analysis  of  Sodium  Aluminate.    By  G.  Lunge  {Zeit.  ang.  Chem., 

[1890,  227). — A  weighed  quantity  is  dissolved,  during  which  operation 

[the  insoluble  matter  may  be  filtered  off  for  estimation,  and  an  aliquot 

)a.rt  of  the  solution,  mixed  with  a  drop  of  phenolphthalein,  is  titrated 

'ith    hydrochloric    acid    until    the    pink    colour    disappears.        The 

quantity  used  indicates  the   amount  of  soda   in   combmation    with 

blumina  and  silica.     To  the  same  portion,  is  now  added  a  drop  of 

lethyl-orange,  and  titration  with  the  same  acid  is  continued  until  the 

»ink    colour  remains   permanent   for  live  minutes.      The  change  of 

jolour    at   this    stage   is    sluggish.     This   gives   the  amount  of   the 

dumina,  since  methyl-orange  does  not   indicate  the  presence  of  acid 

[until  all  the  alumina  is   converted  into  chloride.     The  method  can 

)nly  be  used  in  cases  where  the  silicate  present  is  small  enough  to  be 

leglected.  M.  J.  S. 

Volumetric  Estimation  of  Alumina.  By  G.  Lunge  (Zeit.  ang. 
Chem.,  1890,  293 — 300). — A  similar  process  to  that  of  the  author 
(see  preceding  abstract)  had  already  been  proposed  by  Cross  and 
Bevan,  who,  however,  used  litmus  instead  of  phenolphthalein.  The 
original  proposal  to  estimate  alumina  by  titration  is,  however,  due  to 
Bayer  (Abstr.,  1886,  281,  651).  Cross  and  Bevan  found  that  free 
acid  appeared  in  the  mixture  when  the  ratio  5SO3 :  2AI2O3  was  passed. 
The  author  shows  that  this  was  most  likely  due  to  their  working  at 
too  low   a  temperature,   since    towards   the  end  of   the  process   the 

2  h  '^ 
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alumina  dissolves  in  the  highly  dilute  acid  with  such  extreme  slow- 
ness, that  several  hours  must  be  allowed  to  elapse  before  it  can  be 
with  certainty  decided  that  the  acid  is  in  excess.  The  acid  consumed 
corresponds  ultimately  with  the  ratio  SSOarAl-Os,  and  with  a 
moderately  warm  liquid  (30 — 37°),  the  solution  of  the  alnmina  pro- 
ceeds rapidly  enough  to  make  the  process  a  practical  one.  The  titi*a- 
tion  with  phenolphthale'in  is  best  performed  at  a  boiling  heat,  and 
that  with  methyl-orange  should  be  completed  at  about  the  above 
temperature.  ^I.  J.  S. 

Rapid  Estimation   of  Manganese  in   Slags,   Ores,  &c.    By 

P.  G.  Myhleetz  (Chem.  Centr.,  189U,  ii,  607 — 608  ;  Journ.  anal.  Chem., 
4,  267). — 0*5  gram  of  the  finely  pulverised  mineral  is  mixed  with 
5  grams  of  a  mixture  of  sodium  carbonate  (3  parts)  and  potassium 
nitrate  (1  part)  and  fused  carefully.  After  allowing  it  to  cool,  the  melt 
is  digested  in  hot  water,  and  the  manganate  reduced  by  addition  of 
3  c.c.  of  alcohol,  without,  however,  filtering.  The  insoluble  portion 
containing  the  manganese  as  dioxide  is  then  collected  and  washed  with 
hot  water.  The  filter  with  the  insoluble  part  is  returned  to  the  dish, 
and  100  c.c.  of  ferrous  sulphate  of  known  strength  added,  stirred 
until  all  is  dissolved,  and  the  excess  of  ferrous  sulphate  determined 
with  potassium  dichromate.  From  the  amount  of  ferrous  sulphate 
oxidised  by  the  manganese  dioxide,  the  amount  of  the  latter  may  be 
calculated.     The  estimation  occupies  from  two  to  three  hours. 

J.  W.  L. 

Estimation  of  Chromium  in  Chrome  Iron.  By  L.  P.  Kennicut 
and  G.  W.  Patterson  {Zeit.  anal.  Chem.,  29,  596). — A  very  re- 
fractory Pennsylvanian  ore  was  satisfactorily  attacked  by  the  following 
method  : — About  0'3  gram  of  the  fine  powder  is  mixed  in  a  platinum 
crucible  with  about  10  parts  of  dry  sodiu.m  carbonate  and  10  parts  of 
barium  peroxide,  and  heated  over  a  Bunsen  burner  for  half  an  hour. 
The  mass  is  then  treated  with  hydrochloric  acid  until  a  clear  solution 
is  obtained ;  potash  is  added  to  strongly  alkaline  reaction,  then 
5  or  6  c.c.  of  a  5  per  cent,  solution  of  hydrogen  peroxide  to  re-oxidise 
any  traces  of  chromic  oxide,  and  lastly  the  liquid  is  boiled  for  twenty 
minutes  to  remove  excess  of  the  peroxide.  After  acidifying  with 
hvdrochloric  acid,  the  chromic  acid  is  titrated  in  the  usual  way. 

M.  J.  S. 

Separation  of  Tin  and  Antimony.  By  H.  N.  Warren  {Chem. 
News,  62,  216). — The  pulverised  material,  after  fusion  in  a  nickel 
crucible  with  sodium  carbonate  and  borax,  is  dissolved  in  hydrochloric: 
acid,  and  an  aliquot  part  of  the  solution  precipitated  with  hydrogen 
sulphide.  This  precipitate  is  collected  on  a  plug  of  cotton,  boiled  with 
sodium  hydroxide,  and  the  solution  of  sodium  sulphostannate  and 
sulphantimonate  obtained  is  divided  into  two  portions  :  in  the  one,  only 
the  antimony  sulphide  is  precipitated  by  boiling  with  excess  of  oxalic 
acid,  whilst  in  the  other,  the  tin  and  antimony  sulphides  are  precipi- 
tated together  by  warming  with  dilute  hydrochloric  acid,  but  in  both 
cases,  the  sulphides  are  decomposed  by  ignition  and  weighed  as  oxides, 
froni  which,  data  the  relative  proportions  are  easily  obtained. 

D.  A.  L. 
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Estimation  of  Cyanogen  in  Coal  Gas.  By  W.  Leybold  (Chem. 
Centr.,  1890,  ii,  531  ;  from  Journ.  Gasbeleucht.  Wasserversorg,  33, 
383—884,  427— 428).— In  each  of  three  Wonlff's  bottles,  20  c.c.  of 
aqueous  soda  (1  :  3)  is  placed,  to  which  is  added  a  quantity  of  sus- 
pended ferrous  hydroxide,  prepared  by  adding"  20  c.c.  of  soda  (1  :  3)  to 
[30  c.c.  of  ferrous  sulphate  (1  :  10),  the  first  Woulff's  bottle  receiving 
'25  c.c,  the  second  15  c.c,  and  the  third  10  c.c.  of  the  mixture, 
100  litres  of  the  gas  under  examination  is  passed  through  the  bottles 
during  1  to  1|  hours,  after  which  the  contents  of  the  three  bottles  are 
transferred  to  one  flask  and  boiled  for  a  quarter  of  an  hour.  A.fter 
settling  and  allowing  to  cool,  the  supernatant  fluid  is  decanted  into  a 
500  c.c  flask,  and  the  insoluble  ferrous  hydroxide  washed  until  free  from 
I  cyanide,  the  filtrate  being  then  diluted  to  the  mark.  According  to 
"whether  the  gas  under  examination  has  passed  the  first  purifier  or  not, 
1100  c.c.  or  200  c.c  of  the  solution  is  acidified  with  hydrochloric  acid, 
[excess  of  ferric  chloride  added,  and  the  precipitated  Prussian  blue 
jcollected  and  washed  with  small  quantities  of  water  until  free  from 
[ferric  chloride.  The  filter,  with  the  precipitate,  is  transferred  to  a 
[beaker,  dissolved  in  soda,  and  the  solution  filtered.  The  filtrate  is 
[evaporated  in  a  platinum  dish  to  30  c.c,  a  considerable  excess  of  dilute 
(1  :  10)  sulphuric  acid  added,  and  the  liquid  evaporated  to  dryness,  and 
[ignited.  The  residue  is  dissolved  in  100  c.c  of  dilute  (1  :  10)  sulph- 
Inric  acid,  washed  into  a  250  c.c.  flask  with  a  little  water,  the  volume 
fbeing  now  about  150  c.c,  1  c.c  of  copper  sulphate  solution  (I  :  10) 
and  10  grams  of  pure  zinc  added,  and  the  ferric  oxide  reduced  and 
determined  with  potassium  permanganate  solution.  J.  W.  L. 

Estimation  of  Ferrocyanides  in  Gas  Refuse.  By  R.  Zaloziecki 
(Zeit.  ang.  Chem.,  1890,  301—302  ;  see  this  vol.,  p.  247).— 20  grams  of 
the  waste  product  is  heated  for  a  quarter  of  an  hour  on  the  water-bath 
with  about  20  c.c  of  10  per  cent,  potash  solution,  then  cooled,  made 
up  to  100  cc,  and  filtered.  As  the  solid  residue  occupies  10  c.c,  45  c.c 
of  the  filtrate  is  taken  and  boiled  until  all  the  ammonia  is  driven  off, 
A  clearer  solution  can  be  obtained  if  the  original  extraction  is  made 
with  lime  (Leschhorn,  Zeit.  ang.  Chem.,  1888,  61G),  and  the  calcium 
then  removed  from  the  solution  by  potassium  carbonate.  A  drop  of 
phenolphthale'in  is  now  added,  and  then  acid  to  exact  neutrality. 
The  separation  of  sulphur  at  this  stage  does  not  prejudice  the  later 
operations.  In  consequence  of  the  presence  of  the  chlorides  or 
sulphates  formed  during  the  neutralising,  some  normal  alkaline 
carbonate  (20  c.c)  must  now  be  added,  together  with  5  grams  of 
moist  zinc  carbonate,  and  the  mixture  heated  whilst  carbonic 
anhydride  is  passed  through  it  for  half  an  hour.  It  is  then  cooled, 
made  up,  and  one-half  of  the  clear  filtrate  titrated  with  N/10  acid, 
using  methyl-orange  as  indicator.  The  volume  of  acid  corresponding 
with  the  normal  alkali  added  is  subtracted,  and  the  remainder  gives 
the  alkaline  cai-bonate  produced  by  the  reaction.  The  amount  of 
potassium  carbonate  found,  multiplied  by  46,  gives  the  percentage  of 
K.FeCcN.  +  3H.0.  M.  J.  S.. 
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Analysis  of  Wort  and  Beer.  By  H.  Elion  (Zeit.  ang. 
Chem.,  1890,  291—298,  321— 326).— For  the  estimation  of  the  solid 
residue,  the  author  prefers  to  dry  at  96—97°  in  a  stream  of  air  of 
low  tension.  The  liquids  are  evaporated  and  the  residues  dried  in 
small  stoppered  glass  vessels,  40  mm.  diameter  and  35  mm.  high, 
which  are  placed  in  a  cylindrical  oven  with  a  steam-jacket  and  ex- 
hausting pump,  a  regulated  stream  of  dry  air  being  admitted  so  as  to 
maintain  a  pressure  of  only  35 — 45  mm.  of  mercury.  Complete  de- 
siccation is  obtained  in  10 — 15  hours,  and  so  little  decomposition  of 
the  residue  takes  place  that  it  may  safely  be  neglected.  The  per- 
centage of  residue  from  a  wort  of  given  gravity  is  much  smaller  wlien 
estimated  in  this  way  than  was  found  by  Schultze,  who  dried  his 
residues  at  70 — 75°  under  atmospheric  pressure,  and  this  is  shown  to 
be  only  partially  due  to  the  dehydration  of  the  maltose  at  the  higher 
temperature.  A  complete  table  is  given,  showing  the  correspondence 
between  specific  gravity  and  percentage  of  extractive  matters,  from 
1-0001  to  1-0992. 

The  ordinary  method  of  estimating  maltose  by  meanfs  of  the  reduc- 
tion of  Fehling's  solution  gives  results  which  do  not  agree  with  those 
of  practical  brewing.  The  method  employed  by  the  author  is  as 
follows  : — A  flask,  with  a  Pasteur's  tube,  is  half  filled  with  sterilised 
wort  and  inoculated  with  a  trace  of  a  pure  culture  of  Saccharomyces 
cerevisicH.  It  is  then  kept  for  several  days  at  25°.  The  yeast  grows, 
and  in  about  two  days  the  wort  is  in  full  fermentation,  which  gradu- 
ally decreases  and  finally  stops  completely.  The  power  of  reducing 
copper  solution  is  now  found  to  have  greatly  diminished,  but  not  dis- 
appeared. It  is  shown  that  the  amount  of  the  diminution,  if  calculated 
as  maltose,  agrees  almost  exactly  with  the  diminution  in  the  amount  of 
solid  residue,  and  that  on  estimating  the  dextrose  pi'oduced  by  tlie  action 
of  hydrochloric  acid,  and  calculating  into  maltose  the  difference 
between  that  found  in  the  original  and  that  in  the  fermented  wort, 
this  amount  agrees  closely  with  that  found  by  the  other  methods. 
The  sugar  destroyed  by  the  fermentation  is,  therefore,  practically  all 
maltose,  and  it  is  shown  that  no  maltose  remains  unfermented.  Of 
these  three  methods,  that  depending  on  the  loss  of  solid  residue  is  the 
most  free  from  sources  of  error.  The  essential  features  of  the  process 
are  the  use  of  a  pure  culture,  and  of  only  traces  of  it.  The  maltose  is 
found  to  constitute  only  86 — 92  per  cent,  of  the  total  copper- reducing 
constituents  of  the  wort. 

The  same  process  can  be  applied  to  beer.  It  is  best  to  work  with  the 
sterilised  beer  itself,  since,  if  the  alcohol  is  first  distilled  off,  a  small 
part  of  the  unfermentable  matters  is  converted  into  sugar.  When 
making  estimations  of  copper  reduction  by  the  method  of  collecting 
the  cuprous  oxide  and  weighing,  it  is  advisable  to  oxidise  by  ignition 
in  order  to  get  rid  of  some  co-precipitated  organic  matter,  but  a  con- 
stant weight  of  cupric  oxide  cannot  be  obtained.  It  should,  therefore, 
be  again  reduced  and  weighed  as  metallic  copper,  when  the  results  are 
perfectly  constant.  From  numerous  experiments,  it  is  fonnd  that  the 
largest  yield  of  dextrose  is  obtained  by  using  a  solution  containing  about 
1*5  per  cent,  of  solid  residue  with  -^-^  of  its  volume  of  hydrochloric 
acid  of  1-19  sp.  gr.,  and  heating  for  three  hours  in  the  water-bath. 
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The  value  for  practical  brewing  of  a  correct  knowledge  of  the 
amount  of  maltose  in  wort  and  beer  is  pointed  out.  It  especially 
becomes  evident  that  for  a  beer  to  keep  well  it  must  contain  a  low 
proportion  of  maltose.  As  long  as  the  total  copper-reducing  power  of 
the  extractive  matters  in  beer  was  the  only  guide  to  the  amount  of 
maltose  present,  this  fact  was  obscured  by  the  preponderance  of  the 
non-fermentable  reducing  substances.  M.  J.  S. 

Volumetric  Estimation  of  Glycerol  in  Wine.  By  Y.  Olivier i 
and  M.  S¥iCA(Chem.  Gentr.,  1890,  ii,  611 — 612  ;  from  Staz.  speo-im.  agric. 
ital.,  19, 84 — 41). — 1 0  to  1-5  c.c.  of  the  wine  is  warmed  on  the  water-bath 
until  all  the  alcohol  is  evaporated,  the  volume  being  maintained  by  addi- 
tion of  water.  Lead  acetate  is  then  added,  the  precipitate  filtered  off, 
the  excess  of  lead  precipitated  from  the  tiltrate  with  sodium  carbonate, 
and  the  filtrate  concentrated  on  the  water-bath  to  15  to  i!U  c.c.  This 
is  distilled  under  diminished  pressure,  by  which  means  the  glycerol 
passes  over  below  20o°.  After  all  has  distilled,  the  retort  is  rinsed 
down  with  5  c.c.  of  water,  and  the  distillation  repeated.  The  mixed 
(distillates  are  aciditied  with  5  c.c.  of  sulphuric  acid,  heated  to  100^, 
land  titrated  with  decinornial  potassium  permanganate  solution,  an 
excess  of  the  latter  being  used,  and  tinally  determined  by  means  »  f 
ifitandaid  oxalic  acid.  The  results  obtained  by  the  authors  are  satis- 
'factory.  J.   W.  L. 

,  The  Chemical  Detection  of  Glycosuria.    By  A.  Jolles  {Chem. 

Centr.,  181X.),  ii,  609—610;  fi(mi  Inienuit.  Jdin.  Uimdschau,  1890, 
Nos.  31,  32). — The  author  considers  that  a  sharp  distinction  exists 
between  glycotic  and  diabetic  urines  The  tormer  contain  but  mere 
traces  of  sugar,  about  0'4 — O'o  per  cent.,  and  otherwise  are  not 
characterised  by  abnormal  chemical  and  physical  properties.  The 
diabetic  urines,  on  the  other  hand,  have  a  high  density,  a  pale-yellow 
colour,  a  less  qnantity  of  uiic  acid  than  normal  urine,  and  coniain 
acetone  or  acetoacetic  acid,  or  acetic  acid.  Sugar  usually  occurs  in 
them  in  considerable  quantities,  although  this  is  not  always  the  case, 
new  method,  namely,  to  paint  a  visiting  card  first  with  copper 
sulphate  solution  and,  after  drying,  to  apply  the  suspected  urine 
with  a  match,  dry  and  heat,  which  has  recently  been  proposed  by 
V.  Becker,  is  considered  wholly  untrustworthy  by  the  author. 
Trommer's  method,  and  Seegen's  modification  of  the  same,  are  also 
considered  valueless  by  the  author.  Boctger's  bismuth  reagent  and 
Fischer  and  Jaksch's  phenylhydiazine  test  are  found  by  him  to  be 
trustworthy. 

With  liottger's  bismuth  reagent,  0"08  per  cent,  of  sugar  may  be 
detected,  and  if  the  urine  be  first  boiled  with  a  solution  of  sodium 
chloride  tlie  delicacy  is  heightened,  001  per  cent,  being  then  detect- 
able. At  least  50  c.c.  of  urine  must  be  employed  to  5  c.c.  ot  Nylander's 
reagent,  and  should  not  be  boiled  for  more  than  two  minutes.  The 
presence  of  such  substances  as  rhubarb,  kairine,  oil  of  turpentine, 
quinine,  arsenious  and  salicylic  acids,  sulphur,  mercury  salts,  and 
iodides  should  be  avoided.  In  the  case  of  considerable  quantities  of 
laric  acid,  it  is  to  be  observed  that  the  brown  coloration  produced  by 
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it  remains  consfant,  whereas  that  produced  by  the  presence  of  sugar 
becomes  continually  darker. 

The  phenylhydrazine  test  enables  0*015 — 0*038  per  cent,  of  sugar 
to  be  detected,  the  delicacy  being  the  greater  the  less  the  amount  of 
reducible  substances  present.  At  the  same  time  ctystals,  very  similar 
to  those  of  phenylglucosazone,  are  formed  with  glycuronic  acid.  The 
latter  are,  however,  not  so  fine,  and  have  not  the  same  striated  arrange- 
ment as  those  of  phenylglucosazone.  J.  W.  L. 

Test  for  Resorcinol  and  Thymol.  By  H.  Borntrager  {Z^lt. 
anal.  Chem.,  29,  572). — When  treated  in  warm  acid  solutions  with 
nascent  nitrous  acid,  resorcinol  gives  a  blood  red  colour,  thymol  a 
yellowish -red.  If  aqueous  solutions  are  used,  that  of  resorcinol  ren)ains 
clear,  whilst  that  of  thymol  gives  a  fiocculent  precipitate ;  alcoholic 
solutions  remain  clear  in  both  cases.  Very  minute  quantities  can  be 
detected  and  distinguished  by  operating  as  follows  : — About  equal 
quantities  of  a  nitrite,  solid  gypsum,  and  sodium  hydrogen  sulphate 
are  mixed  in  a  test  tube,  and  moistened  with  water ;  th.e  liquid  to  be 
tested  is  added,  and  the  whole  is  warmed.  Thymol  produces  a 
chrome-red  colour  and  resorcinol  a  dark  chrome-green,  magenla-rod 
drops  separating  in  the  upper  part  of  the  tube.  M.  J.  S. 

Estimation  of  Acetone.  By  F.  Collischonn  (Zeit.  annl.  Chem., 
29,  562— 572j.— Messinger's  method  (Abstr.,  1889,  313)  is  both 
more  rapid  and  more  exact  than  that  of  Kramer  (Abstr.,  1880, 
82t>;  see  also  Hintz,  Abstr.,  1888,  759).  By  attention  to  the  follow- 
ing considerations,  results  of  almost  theoretical  accuracy  can  he 
obtained.  The  formation  of  iodoform  from  acetone  is  actually 
effected  by  the  alkaline  hypoiodite  (M'lO)  which  is  the  first  product 
of  the  reaction  of  iodine  with  an  alkaline  hydroxide.  Since,  however, 
the  hypoiodite  rapidly  passes  into  a  mixture  of  iodate  and  iodide, 
which  lias  no  action  on  acetone,  it  is  important  to  shake  well  the 
mixture  of  acetone  and  alkali  during  the  addition  of  the  iodine.  If 
this  is  done,  the  quantity  of  iodine  to  be  added  need  be  only  one-sixth 
more  than  the  theoretical  amount,  but  if  it  is  neglected,  a  much  larger 
quantity  of  iodine  is  necessary.  The  time  prescribed  by  Messinger 
(15 — 3U  seconds)  is  insufficient  at  low  temperatures,  except  when  the 
excess  of  iodine  is  large.  Four  or  five  minutes'  shaking  is  enough  in 
the  cold,  but  two  minutes  will  suffice  if  the  mixture  is  warmed  to 
60 — 70°.  The  temperature  must  not  exceed  70",  and  the  mixture 
must  be  rf cooled  before  acidifying.  In  presence  of  methyl  alcohol, 
warming  must  be  avoided.  The  degree  of  dilution  of  the  acetone  is 
unimportant,  but  1  per  cent,  is  suggested  as  convenient.  The  error 
due  to  nitrites  in  the  alkali,  for  which  Messinger  found  it  necessary 
to  make  a  correction,  may  be  avoided  by  using  soda,  which  can  be 
obtained  free  irom  nitrites.  M.  J.  S. 

Estimation  of  Acetone  in  Urine.  By  H.  Huppert  {Zeit.  anal. 
Chem.,  29,  632).— IVlessingers  method  (Abstr.,  1889,  313;  also 
preceding  abstract)  may  be  used,  but  the  acetone  must  be  distilled 
from  the  urine,    and    be    free    from  phenol,    ammonia,    and    nitrous 
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acid.  To  this  end,  the  urine  (100  c.e.)  should  first  be  distilled  with 
2  c.c.  of  pure  50  per  cent,  acetic  acid,  and  then  with  1  c.c.  of  dilute 
sulphuric  acid,  and,  if  nitrous  acid  is  present,  a  third  time  with  some 
urea.  M.  J.  S. 

Estimation  of  Hydrogen  Potassium  Tartrate,  Free  Tartaric 
Acid,  and   Malic  Acid  and  Mineral   Salts  in  Wine.    By  M. 

Schneider  (Chem.  Gentr.,  1890,  ii.  277 — 278;  from  Mitt,  pharm. 
Inst.  Erlangen,  1890,  57 — 92).— The  author  considers  that  the 
hydrogen  potassium  tartrate  in  wine  is  completely  precipitated  by 
concentration  and  treatment  with  alcohol,  but  that  it  is  accompanied 
by  other  salts,  such  as  phosphates,  and  that  the  tartrate  thus  separated 
ustbe  incinerated,  and  the  carbonic  anhydiide  in  the a-^h  determined, 
rom  which  the  amount  of  the  tartrate  may  be  calculated. 

The  following  method  is  recommended  by  him  : — 100  c.c.  of  wine  is 
evaporated,  with  the  addition  of  sand,  to  a  thin  syrup,  which  is  trans- 
erred,  finally  by  the  aid  of  small  quantities  of  96  per  cent,  alcohol, 
■to  a  flask,  and  sufficient  alcohol  added  to  ma.ke  up  the  volume  of  the 
latter  to  200  c.c. ;  the  flask  is  then  closed  and  allowed  to  remain  for 
12  hours  in  a  cool  place.  The  solution  is  filtered,  and  the  insoluble 
portioQ  washed  with  alcohol  until  the  washings  are  neutral.  The 
filter  with  its  contents  is  returned  to  the  flask  and  digested  with 
ob  water,  filtered,  and  the  filtrate  exactly  neutralised  with  deci- 
pormal  alkali :  it  is  then  evaporated  to  dryness  and  the  residue  in- 
cinerated. The  carbonic  anhydride  in  the  latter  is  equivalent  to 
lalf  the  quantity  of  hydrogen  potassium  tartrate  in  the  wine.  From 
the  filtrate,  the  alcohol  is  evaporated,  and  0*5  c.c.  of  potassium  acetate 
(20  per  cent,  rendered  acid  with  acetic  acid)  added,  whereby  the 
formation  of  hydroofen  potassium  tartrate  is  facilitated.  It  is  then 
evaporated  with  sand,  treated  with  96  per  cent,  alcohol  (200 c.c),  and 
the  amount  of  acid  tai'trate  determined  as  above.  The  carbonic 
anhydride  contained  in  the  ash  is  equivalent  to  the  free  tartaric  acid 
present  in  the  wine. 

For  the  estimation  of  the  malic  acid,  100  c.c.  of  the  wine  is  exactly 
eutralised  withdecinormal  alkali,  evaporated  to  dryness,  incinerated, 
and  the  carbonic  anhydride  estimated.  From  this,  is  deducted  the 
quantity  equivalent  to  the  tartaric  acid  and  hydrogen  potassium  tar- 
trate, the  remainder  being  equivalent  to  the  malic  acid.  The  author 
considers  that  the  acids  and  bases  are  combined  in  wine  in  the 
following  manner  : — The  potassium  is  present  as  hydrogen  potassium 
tartrate;  the  sodium  as  chloride;  calcium  as  sulphate  and  acid  phos- 
phate ;  magnesium  as  tertiary  phosphate  ;  and  iron  as  phosphate. 

J.  W.  L. 
Estimation  of  Malic  Acid  in  Wine.  By  M.  Schneider  (Chem. 
Crufr.,  1890,  ii,  278—279;  from  Pharm.  Ceiitralhalle,  31,  406—407). 
— Replying  to  a  criticism  of  Niederhiiuser  (this  vol.,  p.  128)  on  the 
author's  method  for  determining  malic  acid  in  wine,  the  author  con- 
tends that  the  amounts  of  tannin  and  succinic  acid  are  rarely  worth 
noticing,  but  that  in  applying  the  method  described  in  the  foregoing 
abstract,  the  amount  of  carbonic  anhydride  which  corresponds  with 
the  volatile  acids  must  be  deducted.  J.  W.  L. 
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Analysis  of  Tartar  and  Wine  Lees.  By  B.  Philips  and  Co. 
{Zeit.  anal.  Chem.,  29,  577--579  ;  see  Abstr.,  1889,  657).— To 
estimate  the  total  tartaric  acid,  10  grams  of  the  substnnce  is 
boiled  with  150  c.e,  of  water  and  7  grams  of  potassinm  carbonate 
for  30  minutes.  To  estimate  that  as  potassium  hydrogen  tartrate 
alone,  the  potassium  carbonate  is  omitted,  and  the  solution  accurately 
neutralised  with  sodium  hydroxide.  This  leaves  the  calcium  tartrate 
undecomposed.  In  either  case,  the  whole  is  made  up  to  200  c.c. 
(203  c.c.  for  lees)  and  100  c.c.  of  the  filtrate  is  evaporated  to 
25  c.c,  then  mixed  with  5  c.c.  of  glacial  acetic  acid  and  warmed  for 
15  minutes  on  the  water-bath.  After  cooling,  100  c.c.  of  absolute 
alcohol  is  added,  the  mixture  vigorouslv  stirred,  and  after  15  minutes 
filtered  by  suction  through  a  filter  of  10  cm.  diameter.  The  pre- 
cipitate is  washed  with  96  per  cent,  alcohol,  until  20  c.c.  of  the  wash- 
ings, diluted  with  an  equal  bulk  of  water,  is  rendered  alkaline  by 
three  drops  of  N/5  alkali.  The  filter,  with  the  precipitate,  is  returned 
to  the  basin,  boiled  with  200  c.c.  of  water,  and  titrated  with  N/2 
alkali.  The  mixture  should  be  well  boiled  just  before  reaching 
neutrality,  and  the  addition  of  the  alkali  continued  until  a  distinct 
excess  is  shown  by  sensitive,  neutral  tint,  litmus  paper. 

M.  J.  S. 

Estimation  of  Caffeine  in  Tea.  Bv  F.  Vit6  (Ghent.  Centr.,  1890, 
ii.  274—275;  from  Mitt,  pharm.  ln<<t.  'Erlanqon,  1890,  113—143).— 
Of  several  methods  for  the  estimation  of  cafFe'me,  the  author  has 
found  those  of  Hilger  (Ziemsf'en-Pettenli'ojfer,  Handb.  f.  Ilyg.  1,  278) 
and  of  Schimoyama  {Grig.  Arh.  uher  Japanlsche  Theekiiltur)  give  the 
most  trustworthy  results.  He  recommends  that  of  Hilger,  since  the 
caffeine  obtained  is  in  the  purest  condition,  and  he  applies  it  in  the 
following  form  : — 5  grams  of  tea,  pulverised  and  passed  through  a 
hair  sieve  of  4  c.  mm.  mesh  is  extracted  three  times  for  one  hour  with 
300  c.c.  of  w^ater;  the  extract  is  then  concentrated  to  one-fourth  the 
volume  and  treated  with  freshly  precipitated  lead  oxide  with  addi- 
tion of  sand.  The  mixture  is  evaporated  to  dryness  on  the  watei'- 
bath,  the  residue  extracted  during  three  hours  with  chloroform,  the 
latter  distilled  off,  and  the  residue  extracted  with  hot  water.  This 
aqueous  extract  may  then  be  evaporated  to  dryness  in  a  weighed  dish, 
and  the  residual  caffeine  dried  at  100°  and  weighed.  The  author  has 
employed  a  sieve  to  contain  the  tea  during  the  extraction. 

J.  W.  L. 

Detection  of  the  Colouring  Matter  of  Alkanna  Root.  By  A. 
BiJJARD  and  A.  Klinger  {Zeit.  ang.  Ghew,.,  1890,  26 — 27). — From  an 
ammoniacal  solution,  ether  extracts  the  alkanna  red.  In  this  respect 
it  resembles  orchil,  but  differs  from  the  colouring  matters  contained 
in  logwood,  Brazil  wood,  bilberries,  elderberries,  grapes,  &c.  The 
alcoholic  solution  is  turned  red  by  acetic  acid,  and  then  gives  a  well- 
defined  absorption  spectrum  of  three  bands,  of  which  the  first  is  near 
and  on  the  more  refrangible  side  of  D,  the  second  commences  at  E 
and  extends  beyond  h,  and  the  third,  which  is  faint,  is  close  to  F. 
On  rendering  the  solution  alkaline  by  soda,  it  turns  blue,  and  then 
shows  two  bands,  of  which  one  is  about  midway  between  C  and  D, 
and  the  other,  of  about  equal  width,  commences  at  D.         M.  J.  S. 
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Molecular  Refraction  of  Sub3tances  CDntaining  Nitrogen. 

[By  R.  LoEWRNHERZ  (Zeit.  'physikal.  Chem.,  6,  552 — 563). — The  author 
[has  measured  the  refractive  indices  Ujy  and  Uq  of  a  number  of  organic 
[compounds,  and   compared   the   observed   molecular  refraction  with 

bhat  calculated.     The  molecular  refractions  were  obtained  from  both 

the  formulae  M(n  —  l)/c?,  in  which  n  =  tiq,  and  M(n-  —  \)ld{n^  +  2), 
[in  which  n  =  n^,,  and  the  numbers  used  in  calculating  the  refractions 

in  the  two  cases  were  C  =  5*0  and  2"501,  double  linkage  =  2'4  and 
[1707,  H  =  1-3  and  1-051,  O'  =  2-8  and  1-521,  O"  =  3*4  and  2-287. 
iThe  valaes  taken  for  nitrogen  itself  were  those  of  Briihl,  5-75  and 
[2'900,  but  the  results  w^ere  afterwards  used  for  calculating  the  atomic 

refraction  of  nitrogen. 

Four  amines  were  examined,  diethylamine,  dipropylamine,  diiso- 
lutylamine,    and   diisoamylamiue.      The    calculated    values    for    the 

itomic    refraction     of    nitrogen    obtained     from     these    compounds 
rare    5-67   and    2-781.     Four   nitrates    also    were    examined,    ethyl, 

)ropyl,     isobutyl,     and     amyl     nitrate.       Two     constitutions     are 

)ssible    for    these    compounds    R-0*N<  i     and    R-0*N<^    .      The 

umbers  calculated  for  the  first  are,  however,  much  smaller  than 
hose  observed,  and  the  second  is  therefore  taken  as  the  correct 
onstitution,  the  numbers  calculated  for  this  being  in  agreement 
iwith  those  observed.  Similar  observations  with  nitrometiiane 
nd  nitroethane  lead  to  the  constitution  R'O'NiO  for  these  com- 
ounds,  and  from  the  examination  of  propyl,  butyl,  and  amyl  nitrites 

he  constitution  R*N<^pv  is  derived.  Dimethyl- and  diethyl-nitrosamine 

ere   also    examined,   the   constitution   of    these    compounds    being 

>n-n:o. 

From  the  results,  it  appeared  that : — 

1.  Oxygen  united  by  a  double  linkas-e  to  nitrogen  has  the   same 
"atomic  refraction  that  it  has   when  united  by  a   double  linkage  to 

carbon. 

2.  Triad  or  pentad  nitrogen  united  by  either  single  or  double 
linkage  to  oxygen  has  the  snnie  atomic  refraction  that  is  possessed  by 
nitrogen  in  the  amines.  The  mean  values  of  the  atomic  refraction 
calculated  from  the  above  observations  for  the  two  formulae  employed 
are  5-38  and  2-780.  H.  C. 


I 


Refraction  and  Dispersion  in  Certain  Metals.     Bv  H.  E.  J. 

G.   Du  BoTs  and  H.  Rubens   {Phil.  Mag.  [5],  30,  865— 378).— Thin 
wedge-shaped  films  of  iron,  cobalt,  and  nickel  were  deporsited  electro- 
lytically.    These  acted  as  prisms,  and  refracted  light  for  small  angles 
VOL.  LX.  2   c 
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of  emission  approximately  according  to  the  law  of  sines.  The  dis- 
persion results  agreed  well  with  those  of  Kundt  in  the  case  of  nickel, 
but  with  iron  somewhat  different  values  were  found.  Numerous 
tables  and  curves  illustrate  the  paper.  J.   W. 

Absorption  Spectra  of  Iodine  Solutions.  By  H.  Rigollot 
(Gompt.  rend.,  112,  38 — 40). — The  author  has  made  spectroscopic  and 
spectrophotometric  observations  with  solutions  of  iodine  in  benzene, 
toluene,  and  metaxylene,  chloroform,  bromoform,  the  methyl,  ethyl, 
and  amyl  haloid  salts,  and  methyl,  ethyl,  and  amyl  alcohol.  For 
homologous  compounds,  and  for  derivatives  of  the  same  radicle,  as 
the  molecular  weight  of  the  solvent  increases,  the  absorption  band  of 
the  iodine  is  very  slightly  displaced  towards  the  violet,  and  the 
minimum  of  light  transmitted  diminishes.  C.  H.  B. 

Gas  Battery.  By  P.  Scharf  (Dingl.  polyt.  /.,  276,  86—40).— 
The  author  has  patented  a  gas  battery,  in  which  it  is  proposed  to  use 
two  gases  or  vapours  producing  a  voltaic  current  by  mutual  action. 
He  employs  gases  of  the  following  groups:  (1)  Hydrogen,  water-gas, 
generator-gas,  coal  gas,  and  the  vapour  of  light  hydrocarbons,  such 
as  petroleum,  naphtha,  or  the  like;  (2)  air,  oxygen,  chlorine,  and 
fluorine.  In  cases  where  a  liquid  and  a  gas  are  used,  the  former  is 
substituted  for  a  gas  belonging  to  the  second  group,  hydrogen  per- 
oxide or  nitric  acid  being  the  most  suitable.  The  gases  are  prepared 
in  separate  apparatus  according  to  the  usual  methods,  and  are  collected 
in  suitable  receivers,  into  which  they  are  compressed  by  well-known 
means.  They  are  then  conducted  to  the  battery,  a  full  description  of 
which  is  given  in  the  original  paper,  accompanied  by  detailed 
drawings.  D.  B. 

Development  of  Electromotive  Force  between  Mercury  and 
an  Electrolyte.  By  F.  Paschen  {Ann.  Fhys.  Chem.,  41,  801—832 
and  899 — 90u). — Time  is  required  for  the  full  development  of  the 
E.M.F.  between  a  metal  and  an  electrolytic  solution,  for  a  movement 
of  the  ions  is  nece.'jsary  to  effect  the  charge  of  the  metallic  surface, 
and  this  can  only  take  place  at  a  finite  rate.  The  author  by  the  use 
of  dropping  electrodes  measures  the  E.M.F.  between  mercury  and 
solutions  of  sulphuric  acid,  hydrochloric  acid,  cupric  sulphate,  and 
zinc  sulphate,  when  the  mercury  is  flowing  at  different  rates.  The 
speed  of  outflow  may  be  so  small  that  single  drops  are  formed  at  the 
end  of  the  capillary  and  fall  sep  irately  through  the  liquid,  or  it  may 
be  great  enough  to  give  a  continuous  jet  of  mercury  for  some 
distance  from  the  mouth  of  the  tube.  By  measuring  the  length  of 
this  jet  (from  the  capillary  to  the  point  where  breaking  up  into 
drops  commences),  and  dividing  by  the  speed  of  outflow,  the  time  is 
obtained  during  which  a  surface-particle  of  mercury  is  in  electrical 
contact  with  the  electrolyte  and  the  electrometer  simultaneously. 

The  results  show  that  the  mean  difference  of  potential  at  a  mercury 
surface  which  is  increasin-:^  in  size  in  an  electrolyte  does  not  depend 
so  much  on  the  nature  of  the  increase,  as  on  the  time  during  which 
each  surface-particle  is  in  contact  with  the  electrolytic  solution.     Tiie 
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plienomenon  is  to  be  conceived  as  a  charging  of  the  surface  ;  and  the 
mean  E.M.F.  at  the  surface  is  composed  of  those  of  the  separate 
particles  during  the  time  of  their  contact  with  the  electrolyte.  The 
beginning  of  the  charging  curve  is  to  be  sought  at  times  less  than 
10~^  seconds.  The  charging  goes  on  rapidly  up  to  10~^  seconds,  after 
fwhich  the  E.M.F.  increases  much  more  slowly,  the  increase  being 
ivery  little  for  hydrochloric  acid,  considerable  for  sulphuric  acid  and 
I  the  sulphates  of  zinc  and  copper.  This  last  increase  is  probably  due 
[to  the  formation  of  a  mercury  salt  on  the  surface.  J.  W. 

Conductivities  of  Isomeric  Organic  Acids  and  their  Salts. 

)By  D.  Berthelot  (Gompt.  re^id.,  112,  46 — 48). — Free  isomeric  acids 

usually  have    different  conductivities,   but   normal  salts   of   acids  of 

simple  function,  such  as  maleates  andfumarates,  itaconates,  mesacon- 

ites,  and  citraconates,  have  the  same  conductivities.     This  is  true  also 

>f  all  the  tartrates,  and  of  the  three  amidob^nzoates,  and  it  is  veiy 

learly  true  for  the  three  hydroxybenzoates. 

Dextrogyrate  tartaric  acid  and  racemic  acid  have  identical  con- 
luctivities,  and  since  the  laevogyrate  acid  is  identical  with  the 
lextrogyrate  acid  in  all  symmetrical  properties,  this  result  affords 
further  proof  of  the  dissociation  of  racemic  acid  in  solution.  Meso- 
irtaric  acid  has  a  very  different  conductivity  when  in  the  free  state. 

When  an  excess  of  alkali  is  added  to  the  normal  salts,  the  equality 
>f  conductivity  persists  for  acids  of  simple  function,  and  also  for 
bmidobenzoates  and  the  tartrates,  a  result  which  indicates  that  the 
Jcoholic  function  of  the  latter  is  practically  inoperative  in  very  dilute 
solutions.  Acids  with  a  phenolic  function  yield  salts  with  conduc- 
tivities which  are  only  approximately  equal,  and  they  begin  to  vary 
itill  more  on  addition  of  excess  of  alkali,  the  results  .showing  that 
)rtho-acids  yield  no  more  basic  salt  in  dilute  solutions,  whilst  the 
leta-  and  para-acids  form  polybasic  salts. 

Tf  increasing  quantities  of  acid  are  added  to  a  normal  salt,  the 
results  are  different  from  those  with  excess  of  base,  but  the  general 
phenomena  are  identical  for  a  large  number  of  acids.  With  niono- 
)asic  acids,  the  liquid  behaves  himply  as  a  mixture  of  the  normal  salt 
md  the  acid  :  with  bibasic  and  polybasic  acids,  this  does  not  hold 
food,  in  consequence  of  the  existence,  in  the  solution,  of  partially 
lissociated  acid  salts.  Differences  are  observed  between  isomeridos, 
5uch  as  fumaric  and  male'ic  acids,  mesotartaric  acid,  and  the  other 
tartaric  acids.  The  proportions  of  acid  salt  formed  are  almost 
Identical  with  citraconic  and  male'ic  acids,  on  the  one  hand,  and  mes- 
f^conic  and  fumaric  acids,  on  the  other.  In  the  case  of  the  amido- 
benzoic  acids,  the  basic  function  seems  to  be  most  enei'getic  with  the 
meta-derivative,  and  weakest  with  the  ortho-derivative. 

C.  H.  B. 

Connection  between  the  Theoretical  and  Empirical  Iso- 
thermals  of  Mixtures.  By  A.  Blumcke  {Zeit.  physikal.  Chem.,  6, 
153 — 160  and  4-07 — 410). — The  theoretical  and  empirical  isothermals 
of  a  single  substance  only  coincide  when  the  substance  is  homo- 
geneous; if  one  pjrtion  is  in  the  liquid   and  another  in  the  gaseous 

2  c  2 
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state,  the  two  curves  are  dissimilar.  Van  der  Waals  has  investigated 
the  isothermals  of  a  mixture,  and  has  shown  how  to  find  the  empirical 
isothei-mals  when  the  theoretical  curves  for  all  compositions  of  the 
mixture  are  known  (Zeit.  physikal.  Ghem.,  5,  133).  The  author  seeks 
to  arrive  at  the  connection  more  directly,  and  treats  in  the  first  of  the 
above  papers  a  mixture  of  two  substances,  extending  his  mode  of 
treatment  in  the  second  paper  to  more  complex  mixtures. 

J.  W. 
The  Hydrogenation  of  Closed  Chains.    By  F.  Stohmann  and 
C.  Klebcr  (/.  pr.  Chem.  [2],  43,  1 — 21). — For  the   purposes  of  tliis 
research,  the  following  thermochemical  data  have  been  determined  ; 
the  heats  of  combustion  are  for  constant  pressure : — ■ 

Heat  of  Heat  of 

combustion.  formation. 

Cal.  Cal. 

Terephthalic  acid,  C8Hc04 770-9  188'1 

Dimethyl  terephthalate,  C10H10O4     11127  172*3 

Ai  4  -  dihydroterephthalic       acid, 

CsH«04 8361  191-9 

Dimethyl  Ai4-dihydrotere- 

phthalate,  doHjiOi 1181-3  172-7 

A]5-dihydroterephthalic  acid, 

'C8H«04   842-7  185-3 

Ai-tetrahydroterephthalic      acid, 

CsHioOi    882-8  214-2 

Dimethyl  Ai-tetrahydrotereplitha- 

late,  CioHu04 1226-8  1962 

Cis-hexahydro  terephthalic     acid, 

C8H10O4 928  6  237-4 

Fumaro'id  -  hexahydroterephtba- 

lic  acid,  C8H12O4 929-5  236-5 

Dimethyl     fumaroid-hexahvdro- 

terephthalate,  C,nHi604  • .' 1273-9  218-1 

Normal  hexane,  CgHu 991-2  .55-8 

a-Thiophenic  acid,  C5H4SO2 591-9  85-4 

Tetrahvdro-a-thiophenic        acid, 

CsH.SOz 700-4  114-9 

Details  of  the  preparation  of  these  compounds  are  given.  Di- 
methyl Ai-tetrahydroterephthalate  melts  at  37",  not  39°,  as  stated  by 
V.  Baeyer  (Abstr.,  1889,  1178);  a-thiophenic  acid  melts  at  i28-5° ; 
propiothienon  boils  at  226°  (228'',  corr. ;  Krekeler,  Abstr.,  1886, 
539). 

From  the  above  numbers,  and  from  those  generally  accepted  for 
the  thermal  values  of  acids  of  the  oxalic  and  acetic  series,  it  is  shown 
that  the  hydrogenation  of  compounds  containing  the  benzene  ring  is 
accompanied  by  three  distinct  thermal  changes  : — (1)  The  first 
addition  of  Ho,  as  in  the  conversion  of  terephthalic  acid  into  dihydro- 
terephthalic acid,  causes  an  increase  in  the  heat  of  comhustion 
amounting  to  68*7  Cal.;   (2)  the  addition  of  the  next  two  hydrogen 
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molecnles,  as  in  the  conversion  of  dihydro-  into  tetrahydro-,  and  of 

tetrabydro-  into   hexalijdro-tereplitlialic   acid,  causes  an  increase  in 

the   heat  of   combustion  of   45*3   Cal.  for   each  molecule;    (3)    the 

addition  of  the  fourth  molecule  of  hjdroo^en,  which  brings  about  the 

splitting  open  of  the  benzene  ring,  as  in  the  conversion  of  hexahydro- 

fterephthalic  acid    into  suberic  acid,  and   the   addition   of  the  fifth 

lolecule,  which  splits  up  the  open  chain  into  two  different  molecules, 

)th  cause  an  increase  of  54"8  Cah  in  the  heat  of  combustion. 

The  correctness  of  these  three  figures  is  fully  confirmed  by  the 

thermal  values  obtained  for  the  successive  hydrogenatioii  of  benzene 

ito  hexane,  benzoic  acid  into  heptylic  acid,  &c.     The  same  three 

igures  obtain  also  in  the  hydrogenation  of  compounds  containing  the 

)yridene  and  thiophen  rings. 

The  agreement  between  the  numbers  45*3  and  54*8  on  the  one 
>and,  and  the  numbers  representing  the  hydrogenation  of  compounds 
)f  the  fatty  series  on  the  other  hand,  leads  the  authors  to  the  follow- 
ing conclusion: — The  thermal  value  of  the  hydrogenation  of  com- 
)ounds  containing  the  benzene  and  thiophen  nuclei  is  entirely  dif- 
ferent in  the  first  stage  from  what  it  is  in  the  second  and  third  stages, 
md  in  both  these  latter  stages  is  in  agreement  with  the  thermal  values 
)f  the  hydrogenation  of  ordinary  double-bond  compounds  in  the  fatty 
Series  (compare  Horstmann,  Abstr.,  1888,  1069).  A.  Gr.  B. 

Endothermic  and  Exothermic  Reactions  of  Organic  Bases. 

y  A.  CoLSON  {Compt.  rend.,  Ill,  88i — 886). — Piperidine  displaces 
Icium  from  calcium  chloride  (Abstr.,  1890,  1368)  only  when 
ihe  solution  of  the  latter  contains  not  less  than  55*5  grams  per 
itre.  Precipitation  is  more  complete  when  the  liquid  is  heated,  and 
ihe  precipitate  consists  of  calcium  hydroxide  with  small  but  variable 

uantities  of   calcium  chloride  and  of  the  double  calcium-piperidine 

ompound  described  by  Berthelot. 
There  are  many  other  cases  in  which  a  reaction  is  determined  by 

he  solubilities  of  the  products  and  not  solely  by  the  thermal  dis- 

urbances.      The  formation  of  barium  oxalate   from   the    dissolved 

hloride  and  oxalic  acid  develops  +5*6  Cal.,  and  that  of  diisobutyl- 
amine  oxalate  from  the  dissolved  hydrochloride  +6'5  Cal. ;  the  forma- 
tion of  the  two  oxalates  from  the  bases  and  a  solution  of  ammonium 
oxalate  would    develop    +8"0  Cal.  and   +7'5  Cal.  respectively,   and 

et  diisobutylamine  oxalate  cannot  be  obtained  in  this  way.     On  the 
trary,  ammonia  displaces  the  amine  at  once  from  its  oxalate,  even 

t  the  ordinary  temperature,  although  the  change  corresponds  with  an 
absorption  of  —  lU  8  Cal. 

If  normal  diisobutylamine  is  added  to  an  aqueous  solution  of  tri- 
methylamine  (1  gram-mol.  per  litre),  it  first  dissolves  with  an  absorp- 
tion of  — 6' 6  Cal.,  and  then  the  diisobutylamine  separates  with  a 
further  absorption  of  —  7'0  Cal.  Other  amines  behave  like  ammonia 
and  trimethylamine  in  contact  with  dibutylamine  oxalate,  and  give 
analogous  endothermic  reactions.  In  these  phenomena,  the  coetfi- 
cient  of  distribution  of  the  acid  between  the  two  bases  has  to  be 
taken  into  account.  3  mols.  of  triethylamine  are  required  to  displace 
1   mol.  of   diisobutylamine  from   its   hydrochloride,   and  3   mols.  of 
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trimetbylainirie  are  required  to  dissolve  1  mol.  of  normal  diisobntvl- 
amine  oxalate,  tlie  solutions  containing  1  gram. -mol.  of  base  per 
litre. 

The  following  experimental  data  are  given  : — 

Diisobu thiamine   diss.    +    ^HoCgO^    diss. 

=  solid  sale    develops  + 16-4    Cal. 

Diisobntylamine   liquid  ■+-  ^H^CoOi  solid 

=  solid  salt    „  + 19'2       ,, 

Trimetbylamine  diss.  ■+-  i^^loC^Oi  diss.  = 

diss,  salt ,,  +9-6        ,, 

Trimethylamine   liquid  +  2^20.204    solid 

=  solid  salb    ,,  4-  7*05     „ 

Heat  of  dissolution  of  diisobutylamine  . .  ,,  +  7'05     „ 

C.  H.  B. 

New  Method  of  Investigating  the  Compressibility  of 
Liquids  and  Gases:  Kesults  with  Oxygen,  Hydrogen,  Nitro- 
gen, and  Air.  By  E.  H.  Amagat  {Compt.  rend.,  Ill,  871^875). — 
The  author  has  investigated  the  effects  of  pressures  varying  from  lUO 
to  1000  atmospheres,  at  0°,  100°,  and  200°.  For  hydrogen,  the  values 
of  dvjdt  are  practically  independent  of  the  temperature,  and  the 
coefficient  of  dilatation  diminishes  regularly  as  the  pressure  rises  ; 
whilst  for  nitrogen,  oxygen,  and  air,  it  passes  through  a  maximum 
corresponding  with  the  pressure  at  which  pv  has  its  minimum  value. 
The  values  dp/dt  for  hydrogen  are  practically  independent  of  the 
temperature.  Air  and  nitrogen  approximate  to  hydrogen  in  their 
behaviour.  Hydrogen  seems,  in  fact,  to  represent  the  limit  towards 
wldch  all  the  other  gases  tend,  and  which  is  characterised  by  values 
of  dvjdt  and  dp/dt,  independent  of  the  temperature,  the  first  decreas- 
ing and  the  second  increasing  regularly  as  the  pressure  rises. 

Further  experiments  have  shown  that  the  isothermals  at  pressures 
np  to  3000  atmos.,  and  at  all  temperatures,  are  not  strictly  right 
lines,  but  have  a  slight  concavity  towards  the  axis  of  the  abscissae. 

C.  H.  B. 

Dalton's  Law.    By  B.  Galitzine  (Ann.  Phijs.  Chem.,  41,  770—800). 

—Taking  the  gas  equation  of  Clausius,  (p  -{-  7^77 ^)(^'  ~  ^)    — 

l(v  H-  /:<) 
IIT,  as  his  basis,  the  author  develops  a  theory  of  the  behaviour  of  a 
mixture  of  two  gases  with  respect  to  compression.  The  internal 
cohesion  of  such  a  gaseous  mixture  is  first  considered,  it  being 
assumed  that  the  cohesive  forces  between  both  like  and  unlike 
molecules  depend  on  the  masses  of  the  attracting  bodies,  and  that 
they  decrease  with  rise  of  temperature.  No  assumption  is  made,  in 
the  first  place,  as  to  how  the  attraction  varies  with  the  distance 
between  the  attracting  molecules  ;  but  afterwards,  the  inverse  second, 
third,  and  fourth  powers  are  introduced  into  the  formulae  o  fained, 
and  the  consequences  tested.  It  is  found  that  the  inverse  square 
alone  yields  consistent  results.  The  influence  of  the  extension  of  the 
molecules  on  the  pressure  of  the  gaseous  mixture  is  next  investi- 
gated ;  and  then  follows  a  comparison  of  the  theoretical  numbers 
with  the  compression  experiments  of  Andrews  and  other  physicists 
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on  mixtures  of  gases.  Under  considerable  pressures,  the  law  of  tlie 
inverse  square  seems  no  lonprer  to  hold  good,  the  attraction  being 
smaller  than  that  deduced  from  theory. 

The  equations  are  finally  applied  to  the  critical  state,  and  calcula- 
tions of  the  critical  temperature  of  mixtures  of  carbonic  anhydride 
and  nitrogen  are  found  to  be  in  satisfactory  accordance  with  the 
experimental  values  of  Andrews.  (For  previous  paper,  see  Abstr., 
1890,  105.)  J.  W. 

Method  for  Determining  the  Absolute  Density  of  a  Gas. 
By  J.  JOLY  (I'hil   Mac/.  [5],  30,  379— 386).— The  author  weighs  the 

'gas  in  a  strong  copper  sphere  under  a  pressure  of  20  or  more  atmos. 
A  portion  is  tlien  allowed  to   enter  a  volumenometer  of   1 — 2  litres 

[capacity  at  atmospheric  pressure.  Volume,  pressure,  and  tempera- 
ture are  then  read  off,  and  the  sphere  with  its  remaining  contents 

[again  weighed.  Thus,  all  the  data  necessary  for  a  density  determin- 
ation are  obtained.      The   experimental  error  is   considered   by  the 

[•author  to  aifect  only  the  fifth  significant  decimal.  J.    W. 

Relation  between  the  Boiling  Points,  Molecular  Volumes, 
and  Chemical  Characters  of  Liquids.  By  O.  Masson  {Phil, 
^lag.  [5],  30,  412 — 423). — The  following  law  is  formulated  by  the 
iiuthor : — If  liquid  compounds  of  the  same  group  be  compared  at 
"temperatures  at  which  their  vapour  pressures  are  equal,  the  volumes 
occupied  by  unit  weights  will  be  inversely  proportional  to  the  molecular 
weights,  and  directly  proportional  to  the  absolute  temperature;  or, 
for  each  group  at  equal  vapour  pressure,  Yj/T  =  const.,  T  being  the 
absolute  temperature  of  ebullition,  and  V^  the  molecular  volume  at 
T°.  By  compounds  of  the  same  group  are  meant  those  of  a  hydro- 
carbon radicle  with  elements  of  the  same  natural  family  ;  for  instance, 
ethyl  chloride,  bromide,  and  iodide.  Small,  but  real  deviations  from 
this  law  occur,  the  bromide  in  most  haloid  compounds,  for  instance, 
having  the  lowest  value  of  the  constant.  Since  the  same  relation 
holds  good  for  vapours  under  equal  pressure,  it  follows  that  different 
compounds  of  the  same  group  are  expanded  equally  in  changing  from 
liquid  to  vapour  at  the  boiling  point  (compare  Groshans,  Fhil.  Mag. 
[o],  20,  197). 

In  homologous  series,  the  constant  seems  to  increase  by  the  same 
amount  with  each  successive  addition  of  UH,. 

Ramsay  and  Young  have  shown  that  T  X  dpidt  is  a  constant  for 
closely  allied  substances.  This  law,  taken  in  conjunction  with  the 
above  relation  and  the  thermodynamical  equation  L/V  —  y  = 
T  X  dpjdt,  gives  the  result  that  in  each  group  the  molecular  heat  of 
vaporisation  divided  by  the  absolute  temperature  of  ebullition  is 
constant  (compare  Trouton,  Phil.  Mag.  [5],  18,  54).  J.  W. 

Relation  between  the  Boiling  Points,  Molecular  Volumes, 
and  Chemical  Characters  of  Liquids.  By  8.  Young  (Phil.  Mag. 
[5],  30,  423 — 427). — If  V  and  V  represent  the  molecular  volumes 
of  two  liquids  at  "  corresponding "  pressures  p  and  p',  at  which 
pressures  their  boiling  points   in   the  absolute   scale  are  T  and  T', 
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then,  according  to  Van  der  Waais,  V/V  =  T/T'  x  p'Ip.  The  author 
finds  that,  whilst  this  equation  holds  good  in  general  for  substances 
which  are  closely  related,  it  shows  deviations  of  as  much  as  17  per 
cent,  from  experimental  results  when  the  substances  compared  are  not 
so  related.  J-  W. 

Connection  between  the  Critical  Data  of  Liquids  and  their 
Chemical  Constitution.  By  E.  Heilborn  (Zeit.  plij/sikal.  Chew., 
6,  578 — 585). — In  this  preliminary  note,  the  author  first  shows  how 
the  molecular  volumes  at  the  critical  temperatures  may  be  calculated, 
and  that,  at  the  critical  temperature,  isomeric  compounds  have  equal 
molecular  volumes,  the  molecular  volumes  of  all  compounds  being 
equal  to  the  sum  of  the  atomic  volumes.  He  also  shows  that  the 
critical  molecular  volume,  the  constant  b  of  the  Van  der  Waals' 
equation,  is  subject  to  similar  laws,  and  that,  from  this,  it  follows 
that  the  critical  data  of  liquids  are  purely  functions  of  their  chemical 
composition.  H.   C. 

Viscosity  of  Liquid  Carbon  Compounds,  and  its  Relation  to 
Chemical  Constitution.  By  R.  Garienmeister  (Zeit.  physikal. 
Chem.y  6,  524 — 551). — The  viscosity  of  a  liquid  is  defined  as  the 
resistance  of  its  particles  to  shear,  and  is  constant  for  any  liquid 
of  constant  temperature.  It  is  m^^^su^ed  by  the  work  which  is 
required  to  overcome  the  above  resistance,  this  being,  according  to 
Finkener,  2;  =  r*7rpf8lv  —  v/^jSTrgl.  In  this  expression,  r  is  the  radius 
and  I  the  length  of  a  capillary  through  which  a  volume  v  of  the 
liquid  of  sp.  gr.  s  flow^a  under  a  pressure  p  in  unit  of  time.  The 
author  has  determined  the  value  of  z  for  a  large  number  of  organic 
compounds,  by  measuring  the  rate  of  flow  from  pipettes  of  suitable 
size.  The  results  are  given  in  tabular  form,  and  the  values  of  zjm 
and  z/Tri^,  where  vi  is  the  molecular  weight,  are  also  given,  important 
relations  between  these  values  and  the  constitution  ot  the  compounds 
being  established. 

It  is  found  that  for  any  series  of  homologous  compounds,  with  the 
exception  of  the  acids,  the  values  of  zjirr  are  practically  constant.  The 
presence  of  a  double  linkage  does  not  appear  to  exercise  any  marked 
effect  on  the  viscosity,  but  for  ring  compounds  the  value  of  zjm^  is 
greater  than  for  open  chain  compounds,  dipropyl  and  diallyl,  for 
instance,  giving  the  values  4'3  and  4*2,  whereas  benzene  and  ethyl- 
benzene  give  11*1  and  6*1.  The  influence  of  the  presence  of  an 
hydroxyl  group  is  veiy  marked,  for  whereas  the  values  of  Zjm^  f(/r  the 
hydrocarbons  are  from  4  2  to  11*1,  those  for  the  normal  alcohols  lie 
between  54  and  63.  In  this  respect,  the  following  series  of  values  is  of 
interest :  CsH^-OH  =  63,  CsHelOH)..  =  791,  and  C6H5(OH)3  =  about 
10,000.  The  values  for  the  isnmeric  benzyl  alcohol  and  metacresol 
of  49  and  161  respectively  are  also  noteworthy,  as  showing  the  much 
greater  effect  which  seems  to  result  from  the  introduction  of  the 
hydroxyl  group  into  a  closed  chain.  The  above  facts  serve  to  account 
for  the  great  viscosity  of  the  carbohydrates.  The  viscosity  of  the 
acids  is  much  less  than  that  of  the  corresponding  alcohols,  but  here 
also  the  presence  of  the  hydroxyl  group  exercises  a  marked  influence. 
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This  is  shown  more  particularly  wheii  an  alcohol  radicle  is  substituted 
;for  the  hydrogen  of  the  hydroxyl  group,  the  viscosity  of  the  ethereal 

salts  being  much  less  than  that  of  the  acids.  Frona  the  low  viscosity 
I  of  acetoacetic  acid,  the  author  concludes  that  this  compound  does  not, 
]as  indicated  by  Geuther's  formula,  contain  a  hydroxyl  group  other 
I  than  that  present  in  the  carboxyl  radicle. 

The  influence  of  temperature  on  the  viscosity  is  also  studied.  A 
idecrease  in  the  viscosity  takes  place  with  rise  of  temperature,  this 
i decrease  becoming  smaller  and  smaller  the  higher  the  temperature, 
[the  influence  of  temperature  being  greatest  with  those  substances 
[having  the  greatest  viscosity.  H.  C. 

Influence  of  Pressure   on   Dissociation.      By   B.   Pawlewskt 

Ber.,  23,  3752 — 3755). — According  to  the  author,  the  critical  tem- 

Iperature  of  a  mixture  of   liquids  is  calculable   by  the  simple  mixing 

[formula  T,„  =  nT   +  (1    —   'O^',   where   T   and   T'  are  the  critical 

kemperatures  of  the  components,  n  and    I  —  n  the   proportions  in 

[which  these  are  present.     On  this  basis,  one  should  be  able  to  calcu- 

[late  the  amount  of  dissociation  of  a  liquid  such  as  CsHuCl  at  high 

Ipressures  from  the  observation  of  its  critical  temperature,  provided 

[those  of  the  dissociation  products  (C5H10  4-  HCl)  are  known.     The 

^reat  pressures    under   which    the  experiments  must  be   conducted 

'ould  appear  to   prevent  the  dissociation  in   such  cases,  for  the  ob- 

[served  critical  temperature  is  much  higher  than  that  calculated  from 

;he  formula,  supposing  the  dissociation  to  be  complete.     On  the  other 

land,  with  substances  like  Cl*COOC2H5,  which,  on  heating,  decom- 

)ose   into  products   that    have    no    tendency  towards  recombination 

[(CoHjCl  -f  CO2),  the  results  of  observation  are  in  agreement  with  the 

jalculated  ci'itical  temperature.  J.  W. 

Continued  Dissociation  and  the  Vapour  Density  of  Sulphur. 

■By  E.  KiECKE  {Zaif.  phyytkal.  ('hen/.,  6,  43U — 436). — By  "continued" 
dissociation  is  meant,  for  example,  that  of  a  compound  represented  by 
he  symbol  (ahcd),  whicli  first  dissociates  into  {ahc)  and  d,  the  mole- 
cule (aba)  being  afterwards  capable  of  dissociating  into  the  simpler 
molecules  a,  b,  and  c. 

The  author,  from  thermo dynamical  principles,  deduces  the  mathe- 
atical  law  of  continued  dissociation,  and  afterwards  applies  it  to  the 
instance  of  gaseous  sulphur;  which,  from  the  vapour  density  obser- 
vations of  Biltz  (Zeif.  physihal.  Chevi.,  2,  920),  appeal s  to  exist  at 
the  boiling  point  as  Sg,  dissociation  at  once  taking  place  into  Se  and 
S2,  and  finally  entirely  into  82-  A  general  solution  of  the  equation 
applicable  is  impossible;  but  by  making  probable  assumptions  as  to 
the  form  of  the  density  curve  of  83  and  of  Sg,  the  author  obtains 
figures  which  exhibit  a  close  agreement  with  the  numbers  obtained 
by  Biltz.  J.  W. 

Effusion  of  Gases  through  a  Narrow  Aperture  at  Different 
Temperatures.  By  W.  Timofeeff  (Zeit.  phy^ikal.  Chem.,  6, 
58G — 589). — The  apparatus  used  is  that  shown  m  the  accompanying 
sketch.     J.  is  a  glass  pipette  containing  150  c.c,  with  small   bulbs 
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above  and  below,  and  supported  by  an  iron  tripod.  D  is  a  tube  of 
copper,  in  which  at  o  a  platinum  plate  pierced  by  a  narrow  openintj 
is  soldered.  The  side  tube  e/ can  be  connected  with  A  by  means  of 
india-rubber  tubing.  A  is  filled  with  the  gas  to  be  examined  and 
connected  with  D,  the  connection  being",  however,  closed  by  a  pinch- 
cock.     D  is  brought  to  the  desired  constant  temperature,  and  A  is 


f 


D 


then  immersed  in  the  cylinder  of  water  C.  On  opening  the  pinch- 
cock,  water  enters  A,  and  the  gas  escapes  through  o,  the  time  occu- 
pied by  the  water  in  rising  from  the  mark  a  to  the  mark  b  being 
noted  and  giving  the  rate  of  effusion. 

If  Ci  and  c.  are  the  rates  of  effusion,  at  the  temperatures  ti  and  ^2?  of 
a  gas  of  mass  m,  volume  i\  and  pressure^,  the  work  required  for  the 
effusion  of  the  above  mass  in  each  case  will  be^r'(l  +  <^fi)  =  -Imci' 
and  pv(l  -f  af^)  =  ^mc-^.  Dividing  the  first  equation  by  the  second, 
and  placing  6*1  =  v(\  -\-  cctx)lzi  and  c^  =  v{l  -f  cct^jlz^,  where  Zi  and  z-. 
represent  the  time  of  effusion  in  each  case,  we  get 

1   +  otf^   _   (1  -1-  oit.y  ,  ^ 

i  +  o^k      (1  +  oiuy ''  z.? ' 

and  hence  (1  -f  a^)/(l  +  ^^2)  =  z^^iz^?  or  Ti/T-,  =  z^\z.J,  where  Tj 
and  To  are  the  absolute  temperatures.  This  result  is  of  interest  as  it 
is  in  apparent  contradiction  to  the  deductions  from  the  kinetic  theory 
of  gases.  For  since  the  velocity  of  the  moving  molecules  increases 
with  rising  temperature,  instead  of  a  decrease  in  the  rate  of  effusion 
at  the  higher  temperature  as  indicated  by  the  above  formula,  an 
increase  might  have  been  expected.     The  author's  experiments  with 
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carbonic  anhydride  a^id  air  confirm,  however,  the  above  result,  the 
rate  of  effusion  becoming  smaller  as  the  temperature  is  rais^ed. 
A  quantitive  test  of  the  formula  gave  values  for  T2  calculated  as 
equal  to  T^Zo-jzi^,  which  were  greater  than  those  observed.  This  the 
author  attributes  to  unavoidable  inequalities  in  the  aperture,  which 
cause  alterations  in  the  area  with  change  of  temperature. 

H.  C. 

Law  of  Diffusion  of  Liquids.  By  H.  M.  Vernon  (Ghem.  News,  62, 
275 — 276). — Graham,  in  his  experiments  on  the  diffusion  of  aqueous 
solutions  of  various  salts,  did  not  show  the  existence  of  any  general 
law  bearing  on  the  relations  between  the  salts  and  the  amounts  of 
them  dift'used  under  similar  conditions  as  to  time,  temperature,  and 
concentration,  yet  several  series  of  isomorphous  salts  were  found  to 
diffuse  at  approximately  equal  rates,  and  he  endeavoured  to  show 
that  the  rates  of  ditl'usion  of  several  of  the  different  groups  were 
to  one  another  as  the  square  roots  of  simple  numbers.  The  author  of 
tlie  present  note  does  not  see  why  such  complex  relations  should 
exist,  and  is  of  opinion  that  there  probably  is  a  general  law  for  the 
dift'usion  of  aqueous  solutions  of  salts.  In  accordance  with  the  kinetic 
theory  of  molecular  motion,  solutions  of  the  same  density  should  have 
equal  rates  of  dift'usion  supposing  no  combination  takes  place 
bet\yeen  the  solvent  and  the  substance  dissolved,  then  in  a  series  of 
salts  arranged  regularly  according  to  the  densities  of  their  solutions, 
the  amounts  of  salts  ditt'used  ought  to  vary  1  egiilarly  from  one  end  of 
the  series  to  the  other.  The  author  has  arranged  two  such  series 
from  Graham's  numbers,  reducing  all  to  a  common  period  of 
eight  days  ;  for  Graham  tried  to  find  numerical  relations  between  the 
periods  required  to  obtain  equal  amounts  of  diff'usate  in  all  cases; 
therefore  his  numbers  were  for  varying  periods. 

The  numbers  taken  are  also  for  1  per  cent,  solutions  only  in  each  case, 
as  stronger  solutions  do  not  give  such  regular  results.  Disregarding 
the  numbers  for  ammonium  hydrogen  carbonate,  potassium  and 
sodium  thiosulphates,  and  aluminium  sulphate,  which  were  vitiated 
•by  dissociation  taking  place,  and  those  for  magnesium  nitrate, 
potassium  iodide,  silver  nitrate,  and  barium  chloride,  which  were 
abnornrrd  for  some  reason,  the  diffusion  values  for  potassium,  sodium, 
ammonium,  magnesium,  manganese,  calcium,  zinc,  and  copper 
chlorides,  potassium  and  sodium  bromides,  chromates,  carbonates, 
sulphites,  sodium  iodide,  potassium,  sodium,  magnesium,  zinc,  and 
hydrogen  sulphates,  and  sodium,  copper,  strontium,  calcium,  and 
barium  nitrates  are  shown  to  decrease  more  or  less  regularly  with 
the  increasing  density  of  the  solutions,  and  it  is  inferred  "that  solutions 
of  the  same  density  have  equal  rates  of  diffusion,  or  that  with  solu- 
tions of  varying  density,  the  rate  of  diffusion  decreases  regularly  witli 
increase  in  density  of  the  soluti(ms."  Hydiochloric  acid,  nitric  acid, 
and  sodium  and  potassium  hydroxides  gave  diffusion  values  very 
much  greater  than  the  normal,  and  so  were  not  included  in  the  tables. 

D.  A.  L. 

HydrodifTusion.  By  O.  Wikdebukg  (Ann.  Phys.  Chem.,  41.  675— 
711). — The  author  completely  fills  a  small  glass  cylinder  with  a  salt 
solution  of  known  concentration,  places  it  inside  a  much  larger  vessel, 


384  ABSTRACTS  OF  CHEMICAL  PAPERS. 

and  then  carefully  fills  up  the  latter  with  pure  water.  After  the 
diffusion  has  proceeded  far  enough,  the  liquid  in  the  la/ger  vessel  is 
slowly  run  off,  and  the  contents  of  the  small  cylinder  are  then 
analysed  photometrically.  The  experimental  results  are  contained  in 
numerous  tables,  and  the  mathematical  theory  of  diffusion  for  the 
above  arrangement  developed.  J.  W. 

Evaporation  and  Dissolution  considered  as  Processes  of 
Diffusion.  By  J.  Stefan  (Ann.  Phys.  Chem.,  41,  725— 747).— Ex- 
periments were  formerly  made  by  the  author  (Wien.  Ber.^  68, 
2  Abth.,  385),  on  the  evaporation  of  various  liquids  from  tubes  of 
1 — 6  mm.  diameter.  Two  simple  laws  regulating  the  evaporation 
were  discovered  : — (1)  the  speed  of  evaporation  is  inversely  propor- 
tional to  the  distance  of  the  liquid  surface  from  the  top  of  the  tube; 
(2)  the  speed  is  independent  of  the  section  of  the  tube.  These  two 
laws  were  found  to  be  direct  consequences  of  the  theory  of  gaseous 
diffusion  applied  to  the  above  process.  The  author  now  describes  a 
parallel  experiment  made  on  the  dissolution  of  a  solid  instead  of  the 
evaporation  of  a  liquid.  A  rectangular  prism  of  rock  salt  was 
enclosed  on  all  sides  (except  one  end)  by  glass  plates  fastened  on  by 
means  of  Canada  balsam.  This  prism  was  placed  in  an  upright 
position  in  a  capacious  vesael  containing  water,  and  the  rate  at  which 
the  salt  dissolved  was  observed.  When  the  uncovered  end  was 
upmost,  the  rate  of  dissolution  was  small  and  inversely  proportional 
to  the  distance  of  the  free  salt  surface  from  the  top  of  the  glass  plates. 
When  the  uncovered  surface  was  pointed  downwards,  solution  took 
place  much  more  rapidly  owing  to  convection,  and  at  a  rate  prac- 
tically independent  of  the  distance  of  the  free  surface  from  the  edge 
of  the  plates.  An  experiment  of  the  first  kind  can  be  used  to  calcu- 
late the  coefficient  of  diffusion  of  a  solid. 

In  the  mathematical  part  of  his  paper,  the  author  deduces  the  laws 
of  evaporation  and  dissolution  by  making  application  of  the  theories 
of  gaseous  and  liquid  diffusion.  J.   W. 

The  Solubility  of  Gases  in  Water.  By  L.  W.  Winkler  (Ber., 
24,  89 — 101). — The  solubility  was  determined  by  shaking  up  a 
known  weight  of  water  with  a  known  volume  of  gas,  and  measuring 
the  gas  remaining  unabsorbed.  The  absorption  apparatus  consists  of 
a  large  glass  globe  to  which  a  long  tube  b  is  sealed ;  the  inside 
measurement  of  the  tube  is  15  mm.,  and  the  length  from  below  the 
level  of  the  bottom  of  the  globe  to  the  open  ena  about  850  mm.  ;  the 
tube  is  graduated  in  millimetres.  The  capacity  of  the  absorption 
globe  is  from  2  to  2^  litres  ;  it  is  connected  to  the  manometer  tube  'in 
by  an  india-rubber  tube.  The  apparatus  d  is  provided  in  order  to 
deteiniine  the  tension  of  water  vapour  under  the  same  conditions  as 
those  existing  in  the  absorption  globe,  and  is  also  connected  with 
a  manometer.  The  whole  is  surrounded  by  a  water-bath  which  is 
stirred  by  air  currents  passing  through /and  g. 

Solubility  of  hydroyen  in  water.  The  hydrogen  was  prepared  from 
dilute  sulphuric  acid  and  pure  zinc,  and  collected  over  mercury  and 
a  small  quantity  of  potash.  The  gas  so  prepared  was  entirely  with- 
out smell,  and  had  no  action  on  moist  silver  nitrate  paper.     On  ex- 
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pioding  100  parts  of  the  gas  in  an  eudiometer  with  excess  of  oxygen, 
the  contractions  which  took  place  were  15000  and  150"01.  The  ex- 
pansion coefficient  of  hydrogen  was  taken  as  0*00366. 


I 


le  mean  values  of  the  results  were  the  following  : — 

Absorption 
Temperature.  coefficient. 

(1.)  0-57°C.  0-02131 

(2.)  9-97  „  0-01955 

(3.) 20-01  „  0-01819 

(4.)  30-00  „  0  01699 

(5.) 39-96  „  0-01644 

(6.) 49-98  „  0-01608 

The  following  interpolation  formulae  were  calculated  : — 

0—20°  (3  =  0-02148  -  0-0002215;^  +  0-00000285?^2_ 
10—30   13  =  0  01955  -  0-000144(i  -  10)  +  0-0000008(/f  -  10)1 
20-40   ft  =  0-01819  -  0-000]525(!^  -  20)  +  0-00000325(^  -  20)- 
30—50  ft  =  0-01699  -  0-000u645(^  -  30)  +  0-00000095(<  -  30)'^ 
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The  solubility  was  calculated  from  the  absorption  coefficient  by  the 

formula  y3'  =  ^^^^~^  (Abstr.,  1889,  936). 

The  absorption  coefficient  of  hydrogen  decreases  with  rise  of  tem- 
perature and  becomes  constant  about  60°.  Bunsen  found  it  constant 
l)etweenO°and  20°  within  the  limits  of  experimental  error.  The  author's 
results  agree  fairly  closely  with  those  of  Timofeeff  ;  the  latter  are 
somewhat  higher.  E.  C.  R. 

Vapour  Pressures  of  Solutions.  By  F.  M.  Baoult  {Ann.  Chlm. 
Phys.  [6],  20,  2J7— 371).— In  former  papers  (Abstr.,  1887,  631; 
1888,  1145  ;  1889,  7;  1890,  554),  the  author  has  recorded  his  experi- 
ments (m  the  vapour  pressures  of  solutions  in  ether,  alcohol,  and 
acetic  acid ;  the  present  paper  contains  the  results  of  his  examination 
of  solutions  in  other  solvents.  The  method  of  determining  the 
pressures  was  in  part  that  described  in  the  previous  papers,  but  in 
some  cases  the  vapour  pressure  was  found  from  the  boiling  point  of 
ihe  liquid.  To  make  this  method  applicable,  the  thermometer 
bulb,  which  must  of  cour>e  be  placed  directly  in  the  liquid,  is 
surrounded  by  a  spiral  of  pallatiium  wire  which  has  been  electrolytic- 
ally  charged  with  hydrogen.  On  heating  the  solution,  the  vapour  of 
the  liquid  is  generated  solely  on  the  surface  of  the  wire,  a  regular 
ebullition  results,  and  the  thermometer  is  found  to  register  a  constant 
boiling  point  to  within  y^^  of  a  degree.  The  boiling  points  of  the 
solvents  used  were  determined  under  different  pressures,  and  it  was 
satisfactorily  established  that  at  equal  distances  from  their  boiling 
points  under  atmospheric  pressure,  all  the  liquids  in  question  showed 
the  same  vapour  pressure. 

The  experiments  were  made  with  a  large  number  of  different 
solvents,  among  others  carbon  bisulphide,  acetone,  amylene,  and 
benzene.  The  results  are  similar  to  those  obtained  in  the  author's 
study  of  ethereal  solutions  (Abstr.,  1888,  1145).  The  general  law 
(/  —  /')//  X  (n  —  n')ln  =  k,  holds  good  for  all  solutions,  the  values 
of  /and  f  being  the  vapour  pressures  of  the  pure  solvent  and  the 
solution,  and  n  and  ?i'  being  the  number  of  molecules  of  the  solvent 
and  of  the  dissolved  substance  present.  The  normal  value  for  the 
constant  k  is  1*04,  but  some  solutions  are  found  to  give  only  half  this 
value,  and  in  others  the  number  is  very  much  higher.  The  first 
series  of  exceptions  may  be  explained  by  assuming  that  the  molecules 
of  the  dissolved  substance  are  double  the  ordinary  chemical  molecule, 
in  which  case  n'  becomes  ^n',  and  therefore  in  dilute  solution  the 
value  of  k  is  halved.  The  second  series  of  exceptions  are  those  which 
occur  in  aqueous  and  acetic  acid  solutions.  The  exceptions  in  aqueous 
solution  are  explained  by  the  theory  of  electrolytic  dissocriation, 
whereas  those  with  acetic  acid  may  be  referred  to  the  well-known 
anomalous  character  of  acetic  acid  vapour  at  low  temperatures.  These 
results  are  in  accordance  with  those  found  experimentally  by  other 
observers,  and  with  the  theoretical  deductions  of  Van't  Hott'. 

The  reduction  of  the  vapour  pressure  may  be  used  to  determine  the 
molecular  weight  of  the  dissolved  substance.  In  this  case  it  is  best 
to  employ  the  boiling  point  method  above  described,  w^hich,  as  the 
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author  shows,  gives  accarate  results.  The  cryoscopic  method  is, 
however,  recommended  in  preference  to  the  above,  as  being  simpler 
nd  more  accurate.  H.   C. 


Determination  of  Solubility  Coefficients.  By  J.  W.  Dover 
Zeit.  physikaL  Ghem.,  6,  481—489). — If  a  known  amount  of  an 
indifferent  gas  is  passed  through  solutions  of  definite  concentration 
at  a  fixed  temperature,  then  the  tension  of  the  dissolved  substance 
ay  be  calculated  from  the  amount  of  it  which  is  carried  away, 
suming  that  the  concentration  remains  the  same  during  the  experi- 
ent.  Assume  that  V  litres  of  air  at  the  barometric  pressure  B  and 
mperature  t  are  passed  through  a  solution  with  tension  x  and  tem- 
erature  T,  and  that  g  grams  of  the  dissolved  substance  are  removed, 
hen,  if  7  is   the  weight  of  a  litre  of  the   dissolved  gas  at  0°  and 


[60  mm., 


9  =  1  ^-^-zn^   X   r:-  X 


Vfl  +  aT)B 


1  +  aT    -"    Vt50  (1  +  oct)(B  -  X 


tJ 


rhere  Wt_^  is  the  difference  between  the  pressure  of  the  water 
rapour  at  T"  and  at  t°.     From  this 

x=(B-Wr-t)j[l   +   Bv/^%(l+a0}. 

'he  experiments  practicallv  may  be  carried  out  in  the  apparatus 
lescribed  by  Will  and  Bredig  (Abstr.,  1889,  820).  Preliminary 
experiments  with  ammonia  and  some  of  the  amines  led  to  the 
[ol lowing  lesults  for  the  values  of  x  in  normal  solutions,  calculated 

rooi  experiments  with  solutions  of  different  concentrations  on   the 

ssumption  that  the  tension  is  proportional  to  the  concentrat'on  : 
immonia,  53'7;  methylamine,  40*6;  dimethylamine,  90*3;  etlivl- 
imine,  645;  diethylamine,  238;  propylamine,  89.  The  results 
i,re  expressed  in  millimetres  of  mercury.  The  temperature  of 
pie  air   was    15°,   that  of   the    solution   60".     Fi-om  these  numbers, 

Istwald's  solubility  coefficient,  the  number  expressing  the  ratio 
)etween  tlie  concentration  of  the  gas  within  and  without  the  solutions, 

lay  be  calculated,  as  also  Bunsen's  absorption  coefficient.  The  first 
Is  equal  to  Y/v,  the  second  to  V/t'(l  +  at),  Y  being  the  volume  of 
the  gas  which  is  dissolved  in  the  volume  v  of  the  solution.  For  the 
iibove  substances  we  have — 

NH3.    NHsMe.  NHMeg.  NHoEt.  NHEt,.  NHsPr. 
Solubility  coefficient. .      386         511  30       321         89'      233 

Absorption  coefficient.      316        419        188       263         73         191 

The  solubility  coefficient  is  independent  of  the  concentration  of  the 
solution,  as  required  by  the  law  of  Henry,  and  the  correctness  of  the 
experimental  method  is  in  so  far  confirmed.  Former  experiments  of 
Sims  gave  381  as  the  solubility  coefficient  of  ammonia  at  60°,  a 
number  with  which  the  author's  is  sufficiently  in  agreement. 

The  author  proposes  to  employ  the  above  method  for  further 
investigations  on  solubility  coefficients.  H.  C. 
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Augmented  Solubility.  By  M.  Le  Blanc  and  A.  A.  Notes 
(Zeit.  physikal.  Chem.,  6,  385 — 402). — From  tlie  law  of  mass-action, 
taken  in  coTJJunction  with  the  theory  of  electrolytic  dissociation,  it 
has  been  deduced  by  Nernst  that  the  solubility  of  an  electrolyte  in 
water  should  be  diminished  by  the  addition  to  its  solution  of  another 
electrolyte  containing  one  ion  in  common  with  the  first.  This  con- 
clusion has  been  experimentally  verified  by  Noyes  (this  vol.,  p.  142) 
in  a  considerable  number  of  instances  ;  but  there  are  several  well- 
known  cases  of  augmented  solubility  that  appear  to  contradict  the 
theory.  The  present  paper  contains  an  account  of  the  cryoscopic 
and  electrolytic  behaviour  of  some  of  these  apparently  exceptional 
solutions. 

The  solubih'ty  of  lead  nitrate  in  a  solution  of  potassium  nitrate  is 
greater  than  its  solubility  in  pure  water,  and  vice  versa.  This  anomaly 
was  attributed  by  the  authors  to  the  formation  of  compound  mole- 
cules, and  therefore  a  number  of  freezing  point  determinations  of 
various  solutions  containing  the  salts  in  different  proportions  were 
made,  in  order  to  throw  some  light  on  the  number  of  molecules  of 
dissolved  substance  present.  It  was  found  that  the  addition  of  lead 
nitrate  to  solutions  of  potassium  nitrate  depressed  the  freezino*  point 
by  less  than  the  normal  amount,  as  judged  by  the  behaviour  of  corre- 
sponding solutions  of  sodium  nitrate,  which  are  normal  in  respect  of 
their  solubility  in  water  and  in  solutions  of  lead  nitrate.  This  result 
points  to  the  formation  in  solution  of  compound  molecules  of  lead 
nitrate  with  potassium  nitrate.  The  latter  salt  by  itself  would  seem 
inclined  to  form  double  molecules,  for  its  molecular  depression  is 
much  less  than  that  of  sodium  nitrate.  Strontium  nitrate  with  the 
alkaline  nitrates  gives  results  similar  to  those  given  by  lead  nitrate, 
as  far  as  freezing  points  are  concerned,  so  that  it  might  be  expected 
that  it  would  be  more  soluble  in  potassium  nitrate  solution  than  in 
water  alone.     This  the  authors  found  to  be  the  case. 

Other  in.'-.tances  of  augmented  solubility  investigated  were  :  mercuric 
chloride  in  solutions  of  hydrogen,  sodium  and  potassium  chlorides  ; 
silver  cyanide  in  solution  of  potassium  cyanide  ;  and  iodine  in  potas- 
sium iodide  solution.  In  all  these  cases  the  results  obtained  clearly 
indicated  the  existence  of  compound  molecules  in  solution;  and  some 
idea  of  the  nature  of  the  actual  molecules  present  was  obtained.  A 
compound,  KCl,HgCi2,HoO,  was  isolated  in  the  course  of  the 
investigation.  J.  W. 

Cryohydrates  of  Mixtures  of  Salts.  By  D.  Mazzotto  (Chevi. 
Gentr.,  1890,  ii,  779;  from  Bend.  Eeale  1st.  Lombardo  [2],  23,  565, 
633). — The  author's  investigations  include  the  determination  of  the 
freezing  points  of  saturated  solutions  of  the  chlorides,  nitrates,  and 
sulphates  of  potassium,  sodium,  and  ammonium,  and  of  the  tem- 
peratures at  which  the  so-(;alled  cryohydrates  separate.  The 
temperatures  were  determined  by  means  of  mercurial,  alcoholic, 
and  air  thermometers,  the  last  of  which  was  one  specially  con- 
structed by  the  author.  The  lowest  temperature  employed  (-^31-4°) 
was  obtained  by  a  mixture  of  sodium  chloride  and  ammonium 
nitrate,  or  sodium  nitrate   and  ammonium  chloride.     The  tempera- 
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tnre  at  wliich  a  crjohjdrate  of  two  salts  was  precipitated,  was 
always  lower  than  the  freezing  point  of  the  saturated  solation  of 
either  separately,  and  was  ap|)roximately  equal  to  the  sum  of  the 
depression  of  the  freezing  points  of  the  individual  salts.  In  mixtures 
of  two  salts  vvhi(3h  contain  different  acids  and  bases,  only  those  are 
capable  of  forming  a  saturated  solution  which  contain  that  salt, 
which,  of  the  four  formed  from  the  combination  of  both  acids  and 
)ases  under  the  existing  conditions  of  the  experiment,  is  the  least 
soluble.  The  others  are  unstal)le,  that  is,  they  exchange  their 
radicles  during  cooling.  The  author's  experiments  support  ISTernst's 
statements  (Abstr.,  1890,  3)  on  the  mutual  influences  of  the  solubility 
»t' salts.  J.  W.  L. 

New  Application  of  the  Cryoscopic  Method  to  the  determi- 

lation  of  Molecular  Weights.     By  W.   Nernst  (Zeit.  phusihal. 

Ihem.,  6,  573— 577).— In  a  former  paper  (Abstr.,  1890,  1368),  the 
luthor  showed  how,  when  the  solubility  of  a  liquid  in  any  solvent  was 
lecreased  by  the  preseice  of  some  third  substance  soluble  in  the  liquid 
tut  not  in  the  solvent,  the  freezing  point  of  the  original  solution  was 
[•aised,   and  that  this  raising  of  the  freezing  point  could  be  used  in 

lolecular  weight  determinations.  As  then  pointed  out,  soluti(ms  of 
^ther  in  water  are  suitable  for  such  determinations,  and  in  the  present 

iper  a  number  of  new  determinations  with  such  solutions  are  re- 
corded which  demonstrate  the  great  accuracy  oh"  the  method.   It  is,  of 

)ur.«e,  necessary  that  the  substance  taken  should  be  quite  insoluble 
|ii  Ihe  water,  otherwise  greater  values  than  the  theoretical  will  be 
>btained.  H.  C. 

Determination    of   Molecular    Weights    by  the   Ebullition 

ethod.  By  E.  Beckmann  (Zeit.  physikal.  Ckem.  6,  437 — 473). — 
The  apparatus  employed  has  already  been  described  by  the  author 
(Abstr.,  1889,  933).  The  present  paper  contains  his  experimental 
results  presented  in  numerous  tables  and  curves.  Benzene,  chloro- 
form, and  carbon  bisulphide  as  solvents  give  normal  numbers  for  the 
hydrocarbons,  carbonyl  compounds,  and  ethereal  salts  ;  but  for  acids 
they  yield  results  which  point  to  a  dissociation  of  double  molec.'ules. 
In  acetic  acid  or  alcohol,  the  acids  have  the  normal  molecular  weight. 
Ethyl  acetate,  ethyl  ether,  and  acetone  give  normal  numbers,  in- 
reasing  somewhat  with  the  strength  of  the  solution,  as  is  usually 
he  case.  The  values  for  cadmium  iodide  in  aqueous  solution 
scarcely  vary  at  all  with  the  concentration;  those  for  mercuric  chlor- 
ide, on  the  other  hand,  increase  rapidly  with  it. 

Tables  of  the  molecular  elevation  of  the  solvents  at  different 
temperatures  are  given,  and  also  a  table  of  the  elevation  caused 
by  solution  of  one  gram-molecule  in  100  c.c.  of  solvent.  The 
author  especially  recommends  the  use  of  ether  as  solvent. 

J.  W. 

Osmotic  Pressure  from  the  Standpoint  of  the  Kinetic 
Theory  of  Gases.  By  L.  Boltzmann  (Zeit.  phy.^il-al  Gliem.,  6, 
474 — 480). — The  author  considers  a  cylinder  closed  at  each  end  by 
a  piston,  and  divided  in  the  middle  by  a  semipermeable  septum. 
In  one  compartment  is  contained    a  dilute  solution,   ihe  solvent  of 

vol..  LX.  2  d 
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which  alone  can  pass  through  the  septum  ;  the  other  compartment 
contains  the  pure  solvent.  The  pressures  on  the  pistons  are  adjusted 
so  as  to  produce  equilibrium.  This  system  is  treated,  with  respect 
to  the  forces  in  play  between  the  diii'erent  parts,  after  the  manner 
jidopted  in  the  kinetic  theory  of  gases.  It  is  found  in  this  way  that 
the  resultant  of  all  the  forces  in  the  two  compjirtments  producing 
pressure  on  the  septum,  that  is,  the  osmotic  pressure,  is  equal  to  the 
gaseous  pressure  which  the  dissolved  substance  would  exercise  were  it 
distributed  as  a  gas  throughout  the  volume  occupied  by  the  solution, 
provided  that  the  mtan  kinetic  energy  of  a  dissolved  molecule  is 
assumed  to  be  equal  to  that  of  a  gas  molecule  at  the  same  temperature. 
The  author  also  diL-cusses  the  phenomenon  of  diffusion  in  liquids 
from  the  same  point  of  view.  J.  W. 

The  Molecular  Theory  and  Electrolytic  Dissociation.     By 

G.  CiAMiCiAN  (Zeii.  phi/sikal.  Chem.,  6,  403 — 4U6). — The  author, 
reasoning  from  the  generally  accepted  ideas  of  the  nature  cf  mole- 
cules in  the  various  states  of  aggregation,  seeks  to  show  that  Ave 
might  expect  dissociation  of  salts  (together  ^ith  powerful  acids  and 
bases)  into  their  ions  in  aqueous  or  alcoholic  solution,  and  in  the 
liquid  state.  J.   W. 

The  Association  Hypothesis  in  its  Relation  to  the  Theories 
of  Clausius  and  Van't  Hoff.  By  J.  Tkauhe  (Ber.,  23,  3582-- 
3589). — The  dissociation  theory  of  Arrhenius  has  been  criticised 
by  the  author  in  a  former  paper  (this  vol.,  p.  255).  For  this 
theory  he  now  proposes  to  substitute  another,  the  association  hypo- 
thesis, which  is  based,  not  on  the  decomposition  of  simple  mole- 
cules, but  rather  of  molecular  aggi-egates  (compare  Armstrong,  Trans,, 
1888,  116).  To  bring  such  a  hypothesis  into  accordance  with 
Clausius's  theory  of  electrolytic  conduction,  he  considers  it  sufficient 
t )  assume  that  double  and  more  complex  molecules  take  no  part  in 
conveying  the  current.  He  illustrates  his  theory  by  the  discussion  of 
the  behaviour  of  a  double  molecule  (KC1)2,  and  adduces  the  existing 
evidence  in  favour  of  the  assumption  of  complex  molecules  in  ptire 
liquids  and  in  solution.  The  validity  of  Avogadro's  law  for  dilute 
solutions  he  would  still  consider  an  open  question.  J.   VV. 

Concordance  in  Atomic  Weight  Determinations.     By  F.  W. 

Clarke  {Amer.  Chem.  /.,  13,  34 — 37) — Pai-tridge,  in  his  recent  de- 
termination of  the  atomic  weight  of  cadmium  (this  vol.,  p.  399),  does 
not  state  the  values  he  assumed  for  the  atomic  weights  of  carbon  and 
sulphur  in  his  calculations.  Working  back  from  his  figures,  the 
author  finds  the  numbers  taken  were  12  and  32  respectively,  which 
numbers  gave  as  a  mean,  Cd  =  111"8015,  with  the  extreme  range 
from  lowest  to  highest  result  of  only  0075.  If,  however,  the  weights 
adopted  by  Stas,  C  =  12005  and  S  =  32-074,  be  taken,  the  different 
values  for  cadmium,  calculated  fiom  Partridge's  three  seri(-s  of 
experiments,  vary  by  nearly  one-fourth  of  a  unit,  the  small  variations 
m  the  low  atomic  weights  being  multiplied  in  the  iiigher  figure.     Oil 
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tlic  other  hand,  if  O  =  16  be  taken  as  the  standard  of  comparison, 
and  the  symbols  of  the  elements  carbon  and  sulphur  are  used  algeb- 
raically to  represent  their  atomic  weights,  the  numbers  obtained  in 
the  three  series  of  experiments  may  be  respectively  transformed  into 
the  three  linear  equations  : — 

(i.)  :^6036  Cd  =  127-t)28  C  +  2493-696, 
(ii.)  30-801  Cd  =  -  30-8U1  S  +  44^8-736, 
(iii.)  28027  Cd  =  143-946  C  -  10)  S  +  4606-272, 

[which  may  be   solved   without   previously    assuming   the    value    of 

(•either,    and    oive    the    numbers    Cd  =  111-7850,    C  =  11-9958,    and 

1^5  =  32-0002,  which  are  independent  of  all  errors,  except  those  of  the 

Sdn vestigator's  work,  which   are  divided  into  three  portions  instead  of 

iH'ing  accumulated  on  that  of  cadmium  (compare  Strecker,  Aniialeii, 

[59,  280).     The  authoi'  suggests  the  desirability  of  attempting  new 

ileterminatioiis  of  atomic  weights  which  would   lie  between  and   con- 

■ct  the  existing  data.      For  example,  in  the  case  of   cadmium,  the 

lumbeis  obtjiined  by  Dumas   and    l)y  Huntington,  on  the  one  hand, 

id    Partridge,    on     the    other,    differ    by    half    a    unit;    the    ratios 

CdO  :  OdSOi.  Cd  :  0,  Cd  :  S,  Cd  :  Ag,  Cd  :  CI,  and  Cd  :  Br  all  seem  to 

)e  capable  of  direct  measurement,  and  would,  if  determined,  check  each 

>ther  and  the  older  values.     A  system  of   such  interlacing  ratios  can 

jbe  collectively  discussed   by  the   method  of  least   squares,   so  as   to 

listfibute  errors  of  observation,  the  constant  error  of  any  one  series 

►f  data  being  equivalent  to  an  accidental  error  in  its  relations  to  the 

►ther  series.    In  a  large  system  of  ratios,  the  constant  errors  will  tend  to 

leutralise  each  other  to  a  considerable  degree,   and   would  partially 

eliminate  errors  which  are  magnified  and  accumulated  by  the  current 

lethods  of  computation.  G.  T.   M. 

Sulphonation  of  Quirioline  and  Phenol.  By  H.  Fulda  (Zeii. 
mi/sikal.  Chem.,  6,  49u — 523). — The  object  of  the  experiments  de- 
tailed in  this  paper  was  that  of  studying  other  cases  of  non-reversible 
tactions  similar  to  that  investigated  by  Gier>bach  and  Kessler  in  the 
litration  of  benzene  (Abstr.,  1889,  10).  The  sulphonation  of  quin- 
)line  was  eifected  with  fuming  acid  of  varying  concentrations,  an  acid 
containing  no  anhydride  having  no  action  on  quinoline  below  100°, 
flu  the  case  of  phenol,  a  dilute  acid  was  used,  the  action  of  the  concen- 
trated acid  beinof  too  rapid.  Both  changes  were  studied  as  time  reac- 
jtions.  The  results  obtained  were  very  similar  to  those  in  the  case  of 
Hhe  nitration  of  benzene  above  mentioned.  Quinoline  and  phenol 
exercise  a  i-etarding  influence  on  the  reaction  1  etween  these  sub- 
stances and  sulphuric  acid  similar  in  effect  to  that  of  the  benzene  in 
its  reaction  with  nitiic  acid.  Hence  the  simple  laws  of  mass  action 
do  not  apply  to  these  cases,  the  reaction  being  complicated  by  othei' 
factors,  these  being  probably  the  amount  of  sulphonic  acid  and  c:f 
water  formed.  The  course  of  the  reaction  in  the  case  of  the  fuming 
acid  is  a  perfectly  similar  one  to  that  with  the  dilute  acid.  With  the 
fuming  acid,  the  anhydride  alone  is  the  active  agent,  the  sulphuric 
acid  serving  only  as  a  diluent,  that  is  to  say,  it  has  the  same  function 
that  water  has  in  the  case  of  the  dilute  acid.  H.   C. 

2  (i  2 
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Hydrogen.  By  J.  A.  Wanklyn  and  W.  j.  Coovkr  (PJnl.  M'nj.  [5], 
30,  431  —  433). — The  passivity  of  hydrogen  gas  is  illustrated  by  its 
remaining  unaltered  in  presence  of  solutions  of  the  following  sub- 
stances at  the  ordinaiy  temperature  : — Ferric  chloride,  platinic  chlor- 
ide, potassium  ferricyanirle,  nitric  acid  (sp.  gr.  1'42)  with  or  without 
stiong  sulphuric  acid,  aqua  regia,  and  chromic  acid.  PotHssium  per- 
itiangauHte  solution,  on  the  other  hand,  whether  it  be  alkaline,  acid, 
or  neutral,  is  attacked  bv  hydrogen  at  the  ordinary  temperature. 

J.  W. 

Purification  of  Iodine  from  Chlorine.  By  F.  Musset  {Zeit. 
anal.  Chem.,  30,  45). — The  iodine  is  fusrd  beneath  a  solution  of 
potassium  iodide  sufficiently  concentrated  not  to  boil  at  the  tempera- 
ture employed.  After  crushing,  draining,  and  washing,  it  is  free 
from  chlorine.     The  same  solution  may  be  used  repeatedly. 

■^M.  J.  S. 

Utilisation  of  Atmospheric  Oxygen.  By  G.  Kassner  (D'vgl. 
polyt.  ,/.,  278,  4(38 — 478). — The  present  jiaper  is  a  continuation  of  a 
previous  communication  {ibid.,  274,  13t3)  in  which  the  author 
described  a  new  process  for  the  utilisation  of  atmospheric  oxygen  and 
the  compounds  on  which  the  process  is  based. 

With  regard  to  the  preparation  of  the  calcium  plumbate,  further 
investigations  have  shown  that,  instead  of  heating  two  equivalents  of 
calcium  carbonate  and  one  of  lead  oxide,  it  is  preferable  to  use  a 
slight  excess  of  the  former,  say  about  5  per  cent.  In  this  wa3%  a 
spongy  product  is  obtained  which  admits  of  the  conversion  of  nearly 
the  whole  of  the  lead  oxide  into  plumbate.  It  is  more  advantage- 
ous to  employ  limestone  instead  of  whiting,  and  it  has  also  been 
found  unnecessary  to  use  mechanical  contrivances  for  keeping  the 
mixture  in  the  form  of  a  powder  during:  the  heating  operation.  Tliis 
may  be  effected  in  an  ordinary  or  reverberatory  furnace  supplied  with 
a  good  current  of  atmospheric  oxygen.  For  rhe  production  of  oxygen 
on  a  large  scale,  the  author  now  recommends  heating  the  calcium 
plumbate  in  an  ordinary  furnace  in  tlie  presence  of  carbonic  anhydr- 
ide, when  oxygen  is  freely  given  off  according  to  the  following 
equation  :— Ca2Pb04  -f  2002  =  2Ca003  +  PbO  -f  O.  It  will  thus 
be  seen  that  by  this  process  unlimited  quantities  of  oxygen  may  be 
obtained  from  one  and  the  same  material. 

The  author  considers  his  process  superior  to  the  methods  of  Brin 
and  Boussiugault  for  the  following  reasons  : — The  formation  of 
calcium  plumbate  is  effected  in  the  course  of  a  few  minutes,  its 
decomposition  by  means  of  carbonic  anhydride  is  complete,  whilst  the 
working  expenses,  cost  of  plant,  and  the  value  of  material  are 
extremely  small.  D.  B. 
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Selenium.  By  O.  Hinsberg  (A)uialen,  260,  40 — 52). — As 
seleiiions  anhydride  combines  readily  with  aromatic  orthodiamines 
with  elimination  of  2  mols.  of  water,  experiments  have  been  made  in 
order  to  ascertain  whether  it  behaves  like  an  orthodiketone  in  otiicr 
reactions  ;  it  has  been  found,  however,  that  it  has  no  other  properties 
in  common  with  ketones. 

Selenious  anhydride  dissolves  fi'eely  in  hot  acetic  acid  containing 
ater,  and,  on  cooling  the  solution,  selenious  acid  is  deposited  in 
rystals  having  the  composition  H.SeO^,  It  is  only  sparingly  soluble 
n  boiling  acetic  anhydride,  from  which  it  crystallises  unchanged, 
ut  when  heated  with  acetic  anhydride  at  180 — 200°,  it  is  reduced  to 
elenium,  the  anhydiide  being  oxidised  to  carbonic  anhydride  and 
ther  compounds.  When  a  solution  of  selenious  anhydride  in  96  per 
ent.  alcohol  is  evaporated  over  sulphuric  acid,  there  remains  a  syrnp 
hich  slowly  loses  water  and  alcohol,  leaving  a  residue  of  selenious 
nhydride.  If,  however,  an  ab^Jolute  alcoholic  solution  of  selenious 
nhydride  is  evaporated  over  calcium  chloride,  large,  transparent, 
uadratic  plates,  having  the  composition  8e02,C2tl60,  are  deposited  ; 
hese  crystals  lose  their  alcohol  aver  sulphuric  acid. 

When  selenious  anhydride  is  ti^eated  with  phenylhydrazine  or  with 
henylhydrazinesalphonic  acid  under  vai'io us  conditions,  it  is  reduced 

0  selenium  ;  hydroxy lamine  has  the  same  action.  Selenium  tetra- 
hloride  reacts  energetically  with  p>henylhydrazine  in  benzene  solu- 
ion,  the  products  being  s'elenium,  phenylhydrazine  hydrochloride, 
nd  a  thick,  liquid  oxidation  product  of  the  hydrazine. 

A    crystalline    compound,     which     is    probably    impure    selenious 
auide,    8oo(CN)2,   is   formed   when   powdeiHid    selenious    anhydride 

1  mol.)  is  heated  at  100"  with  anhydi-ous  iiydrogen  cyanide  (about 
mols.)  and  acetic  anhydride  (2  to  3  mols.)  in  sealed  tubes  until 
lution  is  complete.     On   evaporating  the  solution   over  potassium 

ydroxide,  the  product  is  deposited  in  yellowish  crystals  which,  under 
he  microscope,  are  seen  to  consist  of  brownish  plates  mixed  with  a 
'evv  needle-shaped  crystals ;  the  two  kinds  of  crystals  could  not  be 
eparated.  it  is  readily  decomposed  by  warm  alcohol,  water,  dilute 
cids,  and  alkalis,  yielding  selenium,  seleniuus  acid,  and  hydrocyanic 
acid  or  a  cyanide  ;  it  has  an  intensely  disagreeable  smell,  aad  its 
vapours  are  very  poisonous. 

Aniline  selenite,  H2Se03,C6H5*NH2,  is  precipitated  in  crystals  when 
11  absolute  alcoholic  solution  of  selenious  anhydride  (1  mol.)  is 
mixed  with  an  ethereal  solution  of  aniline  (2  mols.)  and  then  a  little 
water  added  ;  it  crystallises  from  water,  in  which  it  is  readily  soluble, 
in  colourless  needles,  and  melts  at  95".  Jt  is  completely  decomposed 
by  water  at  100 — 110°,  yielding  an  amorphous,  dirk-blue  substance 
which  contains  selenium,  carbon,  hydrogen,  and  nitrogen,  and  is  in- 
soluble in  all  solvents  except,  concentrated  sulphuric  a.'id,  from  which 
it  is  reprecipitated  on  the  addition  of  water. 

Selenious  anhydride  seems  not  to  combine  with  carbamide,  but  it 
reacts  readily  with  phenyl  mercaptide,  yielding  phenyl  bisulphide  and 
a  selenium  compound,  the  njiture  of  which  eould  not  be  deter- 
mined. 

The  author  is   of   the  opinion  that,  in  order  to  account  for  the 
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stability    of  piaselenole    derivatives,   it    must   be    assumed  that  tlie 
piaselenole  nucleus  has  the  constitation 


F.  S.  K. 

The  Discovery  of  Nitrogen  Hydride,  Azoimide.  Bv  D.  Mex- 
DELEEFF  {Beo\,  23,  3464 — 3472). — The  preparntiun  of  nitrogen  hydride, 
azoimide  (Curtius,  this  vol.,  p  56),  and  the  propnration  of  nickel  carbon 
monoxide  (Mond,  Langer,  and  Quincke,  Trans.,  1890,  74l>)  must  be 
ranked  amongst  the  most  important  chemical  discoveries  of  last  year. 
Although  the  author  ncA^er  published  any  statement  with  i-eferenre  to 
the  compound  recently  described  by  Curtius,  the  possibility  of  its 
existence  was  nevertheless  foreseen  by  him,  in  consequence  of  certain 
views  he  held  regarding  nitriles,  these  views  having  been  advanced 
in  a  paper  communicated  to  the  first  congress  of  Russian  naturalists 
in  1867,  and  also  in  his  Princii)les  of  Ghemistri/  (1868 — 1870). 

The  publication  of  these  views  at  the  present  time  may,  perhaps, 
help  to  explain  the  structure  of  nitrogen  hydride,  and  to  indicate  its 
position  among  the  other  known  compounds  of  nitrogen,  possibly 
also  to  point  out  reactions  and  new  methods  by  which  this  interest- 
ing acid  may  be  prepared,  and  in  this  way  throw  some  light  on  the 
nature  of  the  metallic  compounds  of  nitrogen. 

When  an  element  R  combines  with  univalent  elements  X,  to  form  a 
compound  of  the  formula  RX„,  the  corresponding  salt -forming 
hydrate  h^^s  the  composition  ROT(OH)„_,n,  in  which,  however, 
the  total  number  of  oxyoren  atoms  is  never  more  than  four;  this 
statement  is  based  on  conclusions  drawn  from  a  study  of  the  periodic 
system,  in  accordance  with  which  the  relationship  between  the  com- 
position of  the  hydride  and  that  of  the  higher  salt-forming  oxides  on 
the  one  hand,  and  between  the  composition  of  the  hydrates  and  that  of 
the  hydrogen  compounds  on  the  other,  in  the  case  of  any  element, 
may  be  expressed  as  f ollow\s : — (1)  The  sum  of  the  valencies  of  the 
hydrogen  and  oxygen  atoms  (in  the  highest  salt-forming  oxides) 
which  can  combine  with  any  element  is  equal  to  eight;  (2)  the 
number  of  oxygen  attims  in  theh'ghest  salt-forming  hydrates  is  four; 
and  as  a  consequence  of  the  first  tw^o  conclusions  (3),  the  greatest 
quantity  of  hydrogen  in  the  salt-forming  hydroxides  is  not  greater 
than  that  in  the  hydride  of  the  element,  when  the  hydride  is  a 
gaseous  compound  of  the  formula  RH„. 

It  is  evident,  therefore,  firstly,  that  an  element  R,  which,  like 
nitrogen,  for  example,  forms  compounds  of  the  composition  RH3  and 
R2O5,  or  in  general  RX3  and  RX5,  cannot  form  a  salt-forming  hydrate 
of  the  formula  R(0H)5,  although  the  compound  R(0H)3  is  capable 
of  existence.  Secondly,  that  even  the  highest  hydrate  RH^O^  may 
lose  a  part  of  its  water,  forming  incomplete  hydrates  such  as  H3PO4  = 
PO(OH>„  H4P2O7  =  [PO(OH)2]20,  andP6,(0H).  Thirdly,  that 
the   forms    of    the    normal  ammonium    salts    of  any   element  must 
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correspond  witli  the  hydrates  of  the  element,  and,  consequently,  may 
contain  oxygen  atoms  other  than  those  which  unite  the  am- 
itioninm  radicles  to  the  element  R;  the  compounds  N0>(0NH4), 
S0,(0H)(0NH4),  C0(0H)(0NH4),  COCONH^s,  COH(ONH,),  &c., 
may  be  quoted  as  examples  of  substances  of  this  nature. 

When  such  ammonium  salts  as  tliese  lose  the  elements  of  water, 
nmides  are  formed  in  the  first  place  by  the  elimination  of  water  from 
the  ONH4  group;  whfn  the  amides  themselves  lose  the  elements  of 
water,  a  process  which  can  only  take  place  in  the  case  of  those 
derived  from  ammonium  salts  of  the  type  given  above,  which  contain 
excess  of  oxygen,  nitriles  are  formed  ;  ammonium  hydrogen  sulphate, 
for  example,  would  first  yield  the  amide  S02(0H)*>i'H,,,  and  then  the 
nitrile  SOoHN. 

Now,  since  nitrogen  and  phosphorus  form  the  compounds  NH3  and 
PH3  respectively,  their  highest  possible  hydrates  are  the  follow- 
ing:— 

Meta-:  N'o05,H.,0  and  P.,()5,H..O  =  2PO(OH)3  -  2H,0. 
Pyro-:  No05,2HoO  „  P20.,2HoO  =  2PO(OH)3  -  tl,0. 
Ortho-:  N206,3H,Oand  P,05,3H,0  =  2P0(0H),. 

The    complete   hydrates,    on    the    other    hand,    as,     for   example, 
N...05,f)H20  =  2N(OH)5,  are  unstable  compounds,  which  are  usually 
regarded  simply  as  solutions  ;  the  oitho-  and  pyro-hydrates  of  nitric 
acid  must  also  be  regarded  as  unstable  com})onnds,  whereas  the  cor- 
responding derivatives  of  phosphorus  have  long  been  looked  on  as 
■distinct  and  definite  hydrates,  on  account  of  the  existence  of  the  cor- 
^sponding  salts.     As,  on  the  other  hand,  in  its  basic  mercury  and 
lead  salts,  nitric  acid  shows  a  tendency  to  form  ortho-salts,  the  lacb 
that  nitrogen  compounds  analogous  to  disodium  hydrogen  phosphate, 
P0(0H)(()Na)2,    cannot   be    easily   produced,   is  simply  one  of  the 
peculiarities  which  distinguish  nitrogen  from  phosphorus,  and  which 
show   the  relative  stability  of  phosphoric  anhydride    and    ammonia 
I  compared  with  nitric  anhydride   and  hydrogen  phosphide,  PH3.     It 
may,    therefore  be  considered  as   probable  that,  in  addition  to   the 
jmeta-,   or  ordinary,   ammonium  nitrate,   NOj'ONHi,  the    pyro-    and 
|ortho-compounds,  or  the  di-  and  tri-ammonium  nitrate, 

NO(OH)(ONH0.  and  NO(ONH4)3, 

and  the  corresponding  amido- or  anhydro-derivatives  NOo(OXH4)NH3 
and  NO.,(ONH4)2]SH3  are  capable  of  existence.  Both  these  anhydro- 
compoands  have,  in  fact,  been  prepared  by  Divers  (this  Journal,  1873, 
598),  who  considered  them  as  solutions  in  which  the  tendency  of 
ammonium  nitrate  to  liquefy  anhydrous  ammonia  is  exhibited;  but, 
in  the  following  year,  Raoult  proved  that  the  liquid  produced  in  this 
way  has  a  definite  composition,  N02(ONH4)2NH3,  and  that  between 
— 10"  and  -1-28',  it  is  decomyjosed  into  a  definite  solid  compound  of 
the  composition  NOo(ONH4)NH3,  which,  in  its  turn,  is  readily  dis- 
soc'iated  on  warming  with  liberation  of  ammonia. 

These  compounds,  then,  the  existence  of  which  was  rendered  prob- 
able from  the  conclusions  arrived  at  above,  corre.-pond  with  the 
incomplete    hydrates    of     (ortho-,    meta-,    and    pyro-)     nitric     acid, 
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and  must,  therefore,  to  a  certain  extent,  have  an  amide- 1  ike 
nature,  in  which  case  it  is  to  be  expected  that  thej  would  be 
converted  into  nitriles  by  farther  loss  of  the  elements  of  water. 
Assuming'  that  the  elimination  of  water  takes  place  as  completely  a,s 
possible,  then,  jnst  as  ammonium  nitrate  is  convered  into  the  nitrile, 
nitrous  oxide,  the  compound  NH4XO;,NH3  would  yield  the  nitrile 
N3H,  and  the  compound  NH4N^03,2XH:,  the  nitrile  S4H4;  the  second 
of  these  nitriles  is  Curtius'  nitrogen  hydride,  the  third  is  its  am- 
monium salt  N3*NH4. 

As  regards  the  properties  of  nitrogen  hydiide,  which,  at  the  tii-st 
consideration,  seem  to  be  very  unexpected,  it  can  be  shown  that  they 
f.rj  capable  of  CHsy  explanation.  The  simplest,  and  at  the  same 
time  the  most  plausible,  view  of  the  conversion  of  ammonium  salts 
into  amides  and  nitriles  consecutively  is,  that,  in  the  first  place,  the 
elements  of  water  are  eliminated  solely  at  the  expense  of  the  ONH, 
group;  it  is  in  this  way  that  all  acid-amides  are  produced.  When, 
lowever,  the  oxygen  of  the  ONH4  and  OH  groups  has  been  taken 
away,  any  further  loss  of  water  can  only  take  place  by  the  combina- 
tion of  the  hydrogen  of  the  amido  group  with  the  oxygen  of  the  acid 
ladicle,  as  is  the  case,  for  example,  in  the  fonnation  of  HON  from 
Jl-CO-NHj. 

If  these  arguments  are  borne  in  mind  in  considering  the  formation 
of  hydrogen  nitride,  it  is  clear  that  it  may  be  regarded  as  derive<l 
f.'oni  the  di-ammonium  salt  of  orthonit/ic  acid, 

NO(OH)(ONH4)(ONH4), 

bv  the  elimination  of  4  mols.  of  water.  The  resulting  compound 
MHNN  contains  two  nitrogen  atoms  originally  belj>nging  to  am- 
monium gronps.  and  only  one  which  belongs  to  the  nitric  acid 
molecule;  whilst  the  hydrogen  atom  also  belongs  to  the  elements  of 
nitric  acid,  and  must,  in  consequence,  possess  the  same  character  as 
ii  acids,  not  as  in  ammonia;  considering  also  the  energetic  acid 
nature  of  nitric  and  niti*ous  acid,  compared  with  carbonic  acid,  for 
example,  and  the  position  of  nitrogen  in  the  periodic  system,  which 
assigns  to  it  more  marked  acid-forming  properties  than  carbon,  it 
follows  that  the  nitiile,  hydrogen  nitride,  must  have  a  distinctly 
acid  character.  This  conclusion  is  based  on  the  fa«t  that  hydrogen 
cyanide,  the  nitrile  of  formic  acid,  has  a  distinctly  acid  character, 
notwithstanding  that  the  hydrogen  atom  of  the  nitrile,  when  forming 
a  componeit  of  the  molecule  of  formic  acid,  is  not  replaceable  by 
metals,  and  that  it  is  subject  to  the  influence  of  carbon,  a  feebler  acid- 
forming  element  than  nitrogen.  The  hydrogen  atom  in  hydrogen 
cyanide  must  owe  its  acid  character  to  the  influence  of  the  nitrogen 
and  the  carbon  atom,  and  since  the  hydrogen  atom  in  nitrogen 
hydride  is  in  combination  with  nitrogen  only,  which  is  so  decidedly 
an  acid-forming  element,  it  must  have  the  piopertics  of  an  acid. 

Now,  if  nitrogen  hydride  is  in  reality  a  nitrile,  it  should,  like  the 
cyanogen  compounds,  have  many  peculiar  properties  ;  as,  up  to  the 
])resent  time,  it  has  been  but  little  investigated,  it  may  be  of  interest 
to  predict  a  few  of  the  properties  which,  on  further  examination, 
nitrogen  hydride  may  be  found  to  show.     It  is  probable,  for  example, 
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that  the  ammonium  salt  Na'NHi,  which  seems  to  be  an  asymmetrical 
•ompoand,  and,  to  a  certain  extent,  analogous  to  ammonium  cjanate, 
'ill  undergo  intramolecular  change  under  suitable  conditions, 
)erhaps  on  warming  its  solution,  and  be  converted  into  the  sym- 
netrical  amide  N(NH2)!N(NH2),  the  amido-nitrile  of  triammonium 

[orthonitrate.  Again,  it  is  probable  that  if  nitrogen  hydride  should 
form  a  double  salt  with  iron  and  potassium,  this  compound  will  give 
•ise   to  a  series  of    characteristic,    coloured   salts,    which   would    be 

[analogous  to  the  salts  of  hydroferrocyanic  acid,  and  also  to  a  series 

[of  compounds  of  the  compositimi  FewNa,^,  corresponding  with 
'russian  blue,  which,  if  capable  of  existence  in  the  dry  state,  would, 
loubtless,  be  highly  explosive.      As  regards  the  capability  of  forming 

[polymerides,  it  may  be  assumed  that  the  behaviour  of  hydrogen 
litride  and  its  deiivatives  is  already  indicated  by  the  behaviour  of  the 
malogous  phosphorus  compounds,  such  as  chlorophosphamide,  P3N3CIC, 
md  phospham  ;  the  latter  is  probably  a  polymeride  of  the  composi- 
tion (PHN.,),„  and  not  the  next  analogue  of  nitrogen  hjdride,  and  it 

'was,  in  fact,  a  consideration  of  this  view  of  its  nature  which  led  the 
author  to  foresee  the  existence  of  nitrogen  hydride.  F.  S.  K. 

Preparation   of  Hydrogen  Phosphide.     By  R.  Lupke  (Ghem. 

Ceutr.j  i8l^>0,  ii,  (342—048  ;  from  Zeit.  J.p/iysikal.  and  chein.  Unterricht.^ 
3,  280 — 289). — Tin  and  zinc  phosphides  are  prepared  by  adding  the 
|uivalent  quantity  of  amorphous  phosphorus  to  the  respective  metals 
n  the  molten  sta  e  covered  with  ammonium  carbonate  (?).  Iron 
hosphide,  FeP,  by  heating  finely  divided  iron  and  amorphous  phos- 
liorus  together;  copper  phosphide,  by  heating  copper  filings  with 
morphous  phosphorus;  magnesium  phosphide,  by  adding  the  equiva- 
ent  quantity  of  amorphous  phosphoius  to  melted  magnesium  ;  sodium 
phosphide,  by  caretully  adding  yellow  phosphorus  to  fused  sodium 
under  petroleum.  The  phosphides  of  tin,  zinc,  iron,  and  «,'Opperare  not 
decomposed  by  water;  whil>t  those  of  sodium  and  magnesium,  like 
that  oi  calcium,  are  decomposed  by  water.  From  magnesium  phos- 
phide, whether  decomposed  by  water  or  by  dilute  hydrochloric  acid, 
iion-spontrtueously  intlammable  hydrogen  phosphide  is  obtained. 
From  sodium  piiosphide,  spontaneously  mfiammable  hydrogen  phos- 
phide is  obtained,  which,  in  a  great  measure,  readily  changes  to  solid 
phofephide.  The  phosphides  ot  tin  and  zinc  are  decomposed  by  cold 
dilute  hydrochloric  or  sulphuric  acid,  but  those  of  iron  and  copper 
are  but  slightly  attacked  even  on  boiling. 

For  the  preparation  of  hydrogen  phosphide  from  the  phosphides  of 
tin,  zinc,  or  magnesium,  an  Erlenmeyer  riask  of  2U0—  3UUc.c.  capacity 
is  fitted  with  u  stopper  carrying  three  tubes  ;  the  one  conducts  carb- 
onic anhydride  gas  to  the  bottom  of  ihe  tiask  to  displace  the  air, 
the  second  admits  the  dilute  aidd  from  a  tap-tunnel,  the  third  is 
the  delivery  tube.  To  the  latter  is  attached  a  tube,  tilled  with  glass 
wool,  from  which  the  gas  passes  out  into  nitric  acid  in  a  dish.  In  the 
case  of  tin  phosphide,  ttie  tiask  is  warmed  gently  on  the  water- bath 
at  the  commencement,  after  which  the  reaction  proceeds  regularly  lor 
thirty  minutes  to  one  hour,  when,  as  the  reaction  becomes  slower,  the 
fia^k  may  be  again  warmed.     In  the  ease  of  zinc  or  magnesium  phos- 
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phides,  no  external  heating  is  requisite.  The  method  is  preferable  to 
the  preparation  with  potassium  hydroxide  and  phosphorus  or  to  that 
with  calcium  phosphide,  and  demonstrates  the  formation  of  the  phos- 
phide of  hydrogen  in  analogous  manner  to  the  other  compounds  of 
hydrogen  with  the  non-metals,  ammonia  excepted.  The  preparation 
of  zinc  phosphide  is  also  especially  reconiniended  as  being  simple. 
The  synthesis  of  hydrogen  phosphide  may  be  shown  by  putting 
sodium  phosphite  or  hj^pophosphite  into  a  hydrogen  generator,  when 
the  phosphide  is  readily  detectei  in  the  gas  evolved.  J.  W.  L. 

Combination  of  Ammonia  with  Piiosp>^orus  Chlorides  and 
Bromides.  By  A.  Besson  (Compt.  rend..  Ill,  972— 974).— Phos- 
phorus trichloride  combines  with  dry  ammonia  witli  development  of 
heat  and  formation  of  a  white  solid  to  which  Persoz  gave  the  formula 
PC13,4NHh,  and  Rose  the  formula  PCl3,r)NH3.  The  author's  analyses 
confirm  Rose's  formula. 

Ammonia  acts  very  energetically  on  phosphorus  pentachloridc 
with  formation  of  a  considei'able  quantity  of  ammonium  chloride, 
resulting  most  probably  from  the  partial  dissociation  of  the  penta- 
chloridc in  consequence  of  the  great  development  of  heat.  If,  how- 
ever, tlie  pentachloridc  is  dissolved  in  carbon  tetrachloride  and  dry 
ammonia  is  slowly  passed  into  the  solution,  care  being  taken  to  avoid 
elevation  of  temperature,  a  white  substance  sepai'ates,  which  is  some- 
what stable  in  air  and  even  when  heated  at  200° ;  it  has  the 
composition  PCls.SNHg.  Phosphorus  pentabromide,  under  the  same 
conditions,  yields  a  compound  which  is  precisely  similar  in  appear- 
ance, but  has  the  composition  PBr3.9XH3. 

The  action  of  piiosphorus  trichloride  on  phosphine  at  the  ordi- 
nary temperature  produces  the  solid  hydride  P-iH,  and  not  phos- 
pliorus  as  Rose  stated.  This  reaction,  in  fact,  affords  a  convenient 
process  for  the  preparation  of  this  hydride  in  a  pure  state.  The 
reaction  does  not  take  place  at  —20",  but  the  trichloride  absorbs  a 
considerable  quantity  of  phosphine,  and  when  the  liquid  returns  to 
the  ordinary  temperature,  the  solid  hydride  is  formed.  Phosphorus 
tribromide  behaves  in  a  similar  manner,  but  the  reaction  proceeds 
even  at  -20°.  C.  H.  B. 

Preparation  of  Pure  Phosphoric  Acid.  By  M.  Nicolas  (Compt. 
rend.,  Ill,  974 — 975). — Powdered  cahduni  phosphate  is  added 
gradually  to  a  slight  excess  of  commercial  hydrofluoric  acid  diluted 
with  an  equal  volume  of  water,  and  contained  in  a  leaden  or  platinum 
A'cssel.  There  is  considerable  development  of  heat,  an  1  the  liquid 
must  be  thoroughly  agitated.  When  the  action  moderates,  the 
liquid  is  gently  heated,  water  being  added  to  make  up  for  loss  by 
evaporation.  When  the  liquid  becomes  viscous,  the  excess  of 
hydrogen  fluoride  begins  to  escape,  and  the  mixture  is  then  heated 
until  the  expulsion  of  the  acid  is  complete.  The  syrupy  liquid  thus 
obtained  contains  from  60  to  70  per  cent,  of  phosphoric  anhydride  in 
the  form  of  orthophosphoric  acid.  With  pure  materials,  the  phos- 
phoric acid  obtained  is  very  pure  ;  if  bones  and  ordinary  acid  have 
been    used,   the   product   must   be   heated   to    carbonise    the   organic 
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matter,  dissolved  in  watei',  filtered,  and  again  evaporated.  Pyrophos- 
])tioric  and  metaphosphoric  acids  can  be  obtained  by  evaporating  at 
liigher  temperatures. 

If  hydrofluoric  acid  is  added  drop  by  drop  to  a  large  excess  of 
powdered  calcium  phosphate,  and  the  product  is  extracted  with  warm 
; water,  the  solution,  on  evaporation,  leaves  a  residue  containing  the 
I  various  salts  described  by  Eilenmeyer.  C.   H.  B. 

Redetermination  of  the  Atomic  Weight  of  Cadmium.      By 

;K.  A.  Partiudge  (Amer,  J.  Sci.  [3],  40,  377 — 384). — The  purifica- 
ftion  of  the  cadmium  was  effected  by  distillation  in  a  vacuum  in  tube 
[retorts  of  glass,  about  300  mm.  in  length  and  20 — 25  mm.  in  diameter. 
[About  iOO  grams  of  cadmium  was  distilled  until  60  grams  had  passed 
lover,  and  the  distillate  was  again  distilled  until  about  one-half  had 
passed  over.  The  residue  in  the  first  distillation  when  examined 
[ppectroscopically  was  found  to  contain  lead,  iron,  thallium,  a  little 
[copper,  and  traces  of  zinc  ;  the  residue  from  the  second  distillation 
"was  found  to  be  entirely  free  from  these  impurities.  All  the  cadmium 
[nsed  in  the  investigation  was  purified  in  this  manner  by  double 
[distillation.  ; 

Three  methods  were  used  for  determining  the  atomic  weight. 

I.  Cadmium  oxalate  was  converted  into  the  oxide  by  heating, 
'are  must  be  taken  that  the  temperature  does  not  become  too  high, 
)r  reduction  or  volatilisation  of  the  metal  takes  place. 

II.  Cadmium  sulphate  was  converted  into  sulphide  by  heating  in 
current   of  hydrogen    sulphide.        The    sulphate    was    weighed    in 

stoppered  glass  tubes  to  prevent  the  absorption  of  water;  the  hydrogen 
mlphide  was  obtained  from  antimony  sulphide,  and  was  therefore 
ree  from  hydrogen,  and  it  was  ascertained  that  cadmium  sulphide  is 
ion-volatile  when  heated. 

III.  Cadmium  oxalate  was  converted  into  sulphide  by  heating  in  a 
mrrent  of  hydrogen  sulphide.     This  change  takes  place  at  a  tempera- 
ture much   below   that  which    is  required  to   convert  the  salt  into 

>xide. 
The  results  obtained  were  as  follows : — 

I.  Mean  of  10  experiments,  111-8027.     Probable  error,  0*010. 
II.  „  „  111-7960.  „  „      0008. 

[I.  „  „  111-8050.  „  „      0-009. 

Regarding  each  series  as  of  equal  value,  the  mean  of  the  three 
series  gives  1118015  as  the  atomic  weight  of  cadmium,  with  0  =  16. 
(Compare  Clarke,  this  vol.,  p.  390).  H.  C. 

Cuprammonium  Bromides.  By  T.  W.  Richakds  (Ber.,  23, 
3790 — 3791). — By  the  action  of  dry  ammonia  on  cupric  bromide,  a 
blue  powder  is  obtained,  which  readily  loses  part  of  its  ammonia  in 
the  air,  and  has  the  composition  CuBr,.,6NH.i,  and  not  CuBr2,5NH;,, 
as  given  by  Rammelsberg  (Ann.  F?iys.  Ohem.,  56,  246).  It  corre- 
sponds therefore  in  composition  with  ihe  chlorine  compound,  and 
may  be  termed  tetrammoncnprammnnium  bromide.  It  is  soluble  in 
small  quantities  of  water,  but  on  dilution,  cupric  hydroxide  separates. 
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On  exposure  to  the  air,  it  readily  loses  ammoTiia,  forming  an  olive- 
green  powder  ;  this  takes  place  even  more  easily  on  heating,  the 
Rubstance  becoming  quite  green  at  165"  even  in  an  atmosphere  of 
ammonia.  It  then  has  the  composition  CuBr2,2NH;5,  and  corresponds 
with  the  "  apple-green "  chlorine  compound.  It  readily  absorbs 
ammonia,  again  becoming  blue,  and  may  be  heated  to  200°  without 
alteration,  but  at  higher  temperatures  it  decomposes,  forming  copper 
and.  ammonium  bromides,  &c.  It  dissolves  in  aqueous  ammoniam 
bromide  without  decomposition,  and  may  seemingly  be  recrystallised 
from  this  liquid.  Similar  crystals  may  be  obtained  by  cautious 
addition  of  ammonia  to  a  mixture  of  cupric  and  ammonium  bromides. 

H.  G.  C. 

Mercury  Arsenates  and  Phosphates.  By  K.  Haack  (Chem. 
Centr.,  1890,  ii,  736—737;  from  Ltnug.  Diss.  Halh,  IS90).— Mercuric 
arsenate,  Hg3(As04)2,  is  prepared  by  adding  a  solution  of  mercuric 
nitrate  to  one  of  disodium  arsenate.  It  is  a  lemon-yellow  powdei*. 
very  slightly  soluble  in  water,  readily  so'uble  in  hydrochloric  acid, 
sparingly  soluble  in  nitric  acid,  insoluble  in  arsenic  acid. 

Mercuric  phosphate,  Hg3(P04)2,  is  prepared  by  adding  a  strongly 
acid  solution  of  mercuric  nitrate  to  one  of  disodium  phosphate.  It  is 
a  white  salt,  neutral  to  litmus,  readily  soluble  in  hydrochloric  acid, 
but  insoluble  in  phosphoric  acid.  From  a  neutral  solution  of  mercuric 
nitrate,  the  salt  is  precipitated  with  admixture  of  normal  or  basic 
mercuric  nitrate. 

From  solutions  of  mercuric  chloride,  disodium  ai*senato  precipi- 
tates the  mercuric  arsenate  mixed  with  oxychlorlde.  From  solution 
of  mercuric  chloride,  disodium  phosphate  causes  a  reddish-brown 
precipitate  of  the  composition  HgCL  i-  *2HgO,  which  contains  a 
little  disodium  phosphate.  By  boiling  basic  mercuric  sulphate 
with  solution  of  disodium  arsenate,  a  mixture  of  normal  mercuric 
arsenate  and  mercuric  oxide  is  formed,  from  which  the  latter  may 
be  removed  by  boiling  acetic  acid  ;  an  analogous  reaction  takes 
}>lace  with  disodium  phosphate.  Mercuric  iodide  does  not  react 
with  either  of  the  sodium  salts;  mercuric  oxide  does  not  react  either 
with  the  free  acids  or  the  salts.  The  double  mercuric  nitrate  and 
sulphide  does  not  react  with  the  sodium  salts  in  the  cold,  but  on 
heating,  mercuric  sulphide  is  precipitated. 

Mercurous  nitrate  (in  excess)  forms  a  double  salt  wich  disodium 
arsenate,  of  the  formula  SHga'AsOi  +  2(HgN03  +  HgoO).  If  the 
arsenate  is  in  excess,  the  normal  mercurous  arsenate,  H^sAsOi,  an 
c range-coloured  amorphous  powder,  is  formed.  With  disodium  phos- 
phate, analogous  compounds  are  produced;  the  double  salt  contains, 
however,  basic  mercurous  nitrate. 

For  the  determination  of  nitric  acid  in  the  presence  of  arsenic  and 
phosphoric  acids  and  mercury,  these  were  precipitated  with  excess  of 
barium  hydroxide,  the  excess  of  the  precipitant  was  then  separated 
with  carbonic  anhydride,  and  the  nitric  acid  calculated  from  the 
amount  of  barium  remaining  in  the  solution.  J.  W.  L. 

Ultramarine.  By  J.  Heintze  (/.  pr.  Chem.  [2],  43,  98—105).— 
The  claim  of  Kottig,  the  director  of  the  laboratories  of  the  Konigl. 
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Porzellan-Manufactur    in     Meissen,    as     a    discoverer     of    artificial 

ultramarine,  has  been  overlooked,  and  mention  of  him  is  omitted  from 

chemical  literature  ;  yet  Kottig's  discovery  occurred  in  the  spring  of 

[1828,  which  was  tlie  vety  time  when  Gmelin  and  Guimet  were  dis- 

mting  as  to  priority.     The  manufacture  at  Meissen  is  now  abandoned, 

>ut,  as  tlie  ultramaiine  emanating  therefrom  had  a  higher  value,  and 

ras  in  greater  demand  than  many  other  products,  the  author  considers 

;hat  an  exact  description  of  the  process  of  manufacture  adopted  at 

these  works  will  prove  of  value.      As  success  depends  on  details,  it  is 

)bvious   that  a  short  abstract  of  the  process  followed  would   be  of 

little  value.  A.   G.  B. 

Removal  of  Gold  from  Suspension  and  Solution  by  Fun- 
goid Growths.  By  A.  Liversidge  (Chevi.  News,  62,  277 — 279, 
190 — 291). — In  various  bottles  of  distilled  water  holding  in  snspen- 
>ion  gold  reduced  from  the  chloride  by  phosphorus  in  ether,  and 
'hich  had  been  in  the  dark  for  years,  it  was  observed  that  the  gold 
l»ad  only  settled  completely  in  those  bottles  in  which  fungoid  growths 
lad  formed,  and  in  such  cases  the  metallic  gold  was  easily  detected  in 
the  growths.  Various  experiments  were  instituted  to  investigate  the 
tiatter,  and  a  solution  of  sodium  aurochloride  was  exposed  in  the 
light  to  the  action  of  various  growths,  such  as  those  usually  met  with 
n  solutions  of  potassium  acetate,  citric  acid,  oxalic  acid,  magnesium 
mlphate,  and  potassium  tartrate,  also  cheese  and  banana  moulds  and 
)read,  and  other  organic  matter,  all  of  which  not  alone  removed  gold 
suspension  but  also  from  solution.  The  growths  do  not  form  in 
khe  presence  of  carbon  bisulphide,  chloroform,  benzene,  or  turpentine, 
leither  did  the  oxalic  acid  mould  thrive  or  act.  D.   A.  L. 


Ammoniacal    Derivatives   of   Ruthenium   Nitrosochloride. 

\y  A.  JOLY  {Compt.  rend.,  Ill,  969—972;  compare  (Abstr.,  1889, 
m,  678,  948).--When  the  chloride  OH-RuClo,NO,4N'H3  is  mixed 
'ith  a  large  quantity  of  acid  and  evaporated  by  heat,  it  becomes 
turbid  and  deposits  a  red  powder,  only  slightly  soluble  in  water.  The 
)roduct  can  be  dissolved  in  boiling  water,  and  separates  in  small,  very 
lense,  orange-coloured  crystals  of  the  composition  RuCl3,NO,4NH3. 
^he  corresponding  bromine  and  iodine  derivatives  are  obtained  in  a 
jimilar  manner.  With  platinum  chloride,  a  solution  of  the  trichloride 
'ields  a  very  dense,  crystalline  precipitate  of  the  platinochloride, 
RuCl3,^^0,4NH3,PtCl4. 

The  stiongly  acid  liquid  from  which  the  trichloride  has  separated 
has  the  colour  of  potassium  dichromate,  and  when  allowed  to  evapo- 
rate spontaneously  deposits  long,  red  or  orange-red,  monoclinic  prisms 
of  105"  54'.  They  have  the  composition  RuCl3,N'0,4NH3,2H20,  are 
very  soluble  in  cold  water,  and  differ  from  the  trichloride  in  being 
acid  to  methyl-orange.  The  compound  is,  therefore,  most  probably 
not  merely  a  hydrate  of  the  trichloride,  but  is  a  hvdi'ochloride  of  a 
hydroxy-dichloride,OH-RuCl,.NO,4NH3,HCl  +  HoO.  When  heated, 
it  loses  water  and  hydrogen  chloride,  and  is  partially  converted  into 
the  trichloride.  If  the  solution  is  evaporated,  some  trichloride 
separates,  and  the    conversion  becomes  complete  on  evaporation   to 
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dryness.  Platinum  tetrachloride  orives  a  vellow,  crystalline  precipitate 
of  "the  platinochloride,  OH-RuCl2,]S'0,4]SrH3,PtCl4. 

By  double  decomposition  with  silver  nitrate,  the  salt  RaCl3,NO,4NH:, 
yields  the  nitrate  Ru (1^03)3, NO, 4XH3,  more  soluble  than  the  nitrate 
'OH-Ra(N03)o,NO,4NH3  previously  described.  Tlie  same  product  is 
obtained  by  evaporating  either  of  the  chlorides  to  complete  dryness 
with  excess  of  nitric  acid.  Jf  the  liquid  is  merely  boiltd  with  excess 
of  the  acid  for  some  time,  it  becomes  red,  and  deposits  crystals  of  au 
acid  salt  OEl-Ru(N03)2,NO,4NH3  +  HNO3.   ^ 

The  sulphates  are  more  complex,  and  their  number  is  greater  in 
consequence  of  the  formation  of  acid  salts  and  of  hydrates.  They  all 
crystallise  well,  but  some  decompose  readily  when  redissolved  in 
water.  When  the  trichloride  or  hydroxy-dichloride  is  evaporated  with 
a  slight  excess  of  sulphuric  acid,  and  the  product  is  allowed  to  crys- 
tallise fr-om  the  acid  liquid,  the  acid  sulphate,  (RuNO,4NIl3)4(S04)6 
+  H2SO4  +  Aq,  is  obtained  in  small  yellow  or  orange-yellow  needles. 
This  salt  decomposes  in  presence  of  a  small  quantity  of  cold  water, 
leaving  a  pink  residue,  which  dissolves  with  difficulty  in  boiling  water, 
forming  a  solution  which  is  neutral  to  methyl  orange.  When  the 
solution  cools,  the  salt  (RuN 0,4^113)2(804)3  +  IOH3O  separates  in 
slender,  nacreous  needles,  but  if  the  solution  is  boiled  for  a  long  titne 
it  deposits  a  sulphate  corresp(mding  with  the  hydroxy-dichloride.  1'lie 
sulphate,  OH-RuS04,NO,4NH3  +  HoO,  has  previously  been  described  ; 
when  crystallised  in  presence  of  a  slight  excess  of  sulphuric  acid,  it  is 
converted  into  orange-red  crystals  of  the  acid  sulphate, 

OH-RuS04,NO,4NH3  +  H2SO4  +  Aq, 

and  this  when  heated  is  partially  converted  into  the  sulphate  corn;- 
sponding  with  the  trichloride. 

All  these  new  com[  ounds  in  ammoniacal  solution  yield  the  hydroxy- 
dichloride  (Cls'OH),  or  the  corresponding  sulphate  or  nitrate.  When 
heated  with  aqueous  potash,  ammonia  is  evolved,  and  the  nitroso- 
hydroxide,  Ru(0H)3,N0,  forms  and  dissolves  in  excess  of  alkali. 
When  this  solution  is  saturiited  with  hydrogen  chloride,  the  salt 
RuCl3,NO,2KCl  separates.  It  is  clear  that  the  group  NO  is  very 
intimately  united  to  the  ruthenium.  C.  H.  B. 

Iridio ammonium  Compounds.  By  W.  Palmaer  (jRer.,  23, 
3810— 3819).— The  autiior  has  previously  shown  (Abstr.,  1889,  352) 
that  three  dilferenb  series  of  iridioammonium  compounds  may  be 
obtained.  The  present  paper  gives  a  more  detailed  description  of 
those  compounds  containing  5  molecules  of  ammonia  to  1  atom  of 
iridium,  which  correspond  with  the  "  purpureo-  "  compounds  of  cobalt, 
chromium,  and  rhodium.  As,  however,  the  iridium  derivatives  are 
pale-yellow,  the  name  "  purpureo-  "  is  unsuitable  for  them,  and  the 
term  pentan.ine-compounds  is  therefore  employed. 

Iridiiunpeiitamine  trichloride,  Ir(jN'H3)5Cl3,  is  obtained  by  the  action 
of  ammonia  on  iridium  trichloride  or  tetrachloride  or  their  double 
salts,  in  the  form  of  wdne-red  crystals  ;  if  it  is  prepared  from  the 
chlorosulphate  by  the  action  of  barium  chloride,  the  crystals  obtained 
are  yellow,  the  red  colour  of  the  first  being  due  to  a  slight  admixture 
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of  ammonium  iridiochloride.  Both  varieties  give  exactly  the  same 
measurements.  It  crystallises  in  the  rhombic  system  (a  :  h  :  c  =■ 
0"9878  :  1  :  1*5527),  and  is  isomorphous  with  the  corresponding  cobalt 
and  rhodium  compounds.  It  has  a  sp.  gr.  of  2*68  at  153°,  dissolves  in 
1581  parts  of  water  at  15*1°,  and  is  not  altered  on  heating  at  275°. 
with  the  other  "  purpureo-  "  salts,  one  atom  of  chlorine  is  more 
irmly  combined  than  the  other  two,  and  is  not  removed  by  cold 
iulphnric  acid  or  cold  silver  nitrate  solution. 

Iridium  pent  amine  chlorosulphatc,  Ir(NIl3)5ClS04  +  2H2O.  The 
)reparation  of  this  salt  has  already  been  described  (loc.  cit.').  If, 
liter  treating  the  chloride  with  sulphuric  acid,  water  is  added,  a 
)recipitate  of  slender,  matted  needles  separates  on  cooling,  which 
»robably  consists  of  the  acid  sulphate.  These  redissolve  on  warming, 
md  the  normal,  salt  is  then  precipitated  on  the  addition  of  alcohol, 
the  latter  forms  small,  strongly  refractive,  monosymmetric  ci'ystals 
[a  :b  :  c  =  1-1984  :  1  :  0'74831  ;  {i  =  84°  48^'),  i'^s  a  sp.  gr.  of  2-551 
it  15-2°,  and  dissolves  in  184*5  parts  of  water  at  15°. 

Iridiumpentamine  chlorobroiiu'de,  Ir(]SrH3)5ClBr2,  obtained  by  decom- 
)0sing  the  chlorosulphate  with  the  theoretical  quantity  of  barium 
iromide,  forms  pale-yellow,  rhombic  crystals 

{a:b  :  c  =  0*98765  :  1  :  1*5296), 

issolves  in  213-6  parts  of  water  at  15°,  and  has  a  sp.  gr,  of  8*007 
it  16"^.  The  chloriodide,  Ir(NH3)5Cll2,  obtained  in  a  similar  manner, 
forms  browni&h-yellow,  rhombic  crystals  (a  :  6  :  0  =  0*9424  :  1  :  1*4220), 
^oluble  in  104*5  parts  of  water  at  15°,  and  having  a  sp.  gr.  of  3*118 
It   15-6".     The    chloronitrate,   Ir(NH3)5Cl(NO:0o,    dissolves    in   51-54 

Q'ta  of  water  at  15°,  and  has  a  sp.  gr.  of  2-404  at  15*4°.  The 
'hloronitrite,  Ir(N  113)501  (NO,).,  obtained  from  the  trichloride  by 
treating  it  with  the  theoretical  quantity  of  silver  nitrite,  crystallises 
in  large,  pale  yellow,  rhombic  prisms  (a  :  b  :  c  =  0*9651  :  I  :  0*5350), 
is  readily  soluble  and  has  a  sp.  gr.  of  2-519  at  16-8°.  The  chlor- 
txalate,  Ir(NH3)5ClCo04,  forms  slender,  white,  sparingly  soluble 
leedles,  and  the  ylatiiiochloride,  Ir(NH3)501,PtCl6,  a  heavy,  orango- 
rellow  precipitate,  which  is  very  sparingly  soluble  in  water,  and 
^'onsists  of  microscopic,  almost  rectangular,  tablets. 

A  solution  of  the  chloronitrate  gives  precipitntes  with  solutions  of 
a  hirge  immber  of  salts,  amongst  which  may  be  mentioned  potassium 
iodide,  ferrocyanide,  and  dichromate,  ammonium  oxalate,  barium  di- 
|jthi(»nate,  and  mercuric  chloride.  Silver  nitrate  and  sodium  phosphate 
give  no  precipitate.  The  solution  of  the  tr-ichloride  gives  a  precipitate 
of  theplatiuochloride  with  platinic  chloride  aud  sulphuric  acid,  whilst 
gold  chloride  gives  a  precipitate  of  lustrous,  garnet-red,  rhomboidal 
prisms.  Aqua  reuia  resolves  the  trichloride  into  iridium  tetrachloride 
and  ammonium  chloride,  the  latter  being,  for  the  most  part,  further 
decomposed;  if  chlorine  gas  be  passed  into  the  cold  aqueous  solution 
of  the  chloride,  this  assumes  a  colour  similar  to  that  of  potassium  per- 
manganate, which  disappears  in  daylight,  the  solution  becoming 
bi'owu.  Further  addition  of  chlorine,  or  shaking  with  alcohol  and 
ether,  renews  the  colour  for  a  short  time. 

The  above  reactions  agree  closely  with  those  of  the  correspond'] ng 
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cobalt,  chromium,  and  rhodium  compounds,  with  the  exception  that 
rhodiumpentamine  triohloriHe  is  not  attacked  by  chlorine.  A  further 
difference  in  the  compounds  of  these  two  metals  is  shown  in  the 
behaviour  of  the  chlorine  atom  combined  directly  with  the  metal, 
which  is  much  more  readily  displaced  in  the  case  of  the  rhodinm 
salt. 

To  obtain  iridiumpentnmine  trihromide,  Tr(NH3)5Br3,  it  is  necessary 
to  heat  the  chloride  with  water  and  sodn  or  silver  oxide  for  several 
hours,  which  probably  yields  a  mixture  of  the  roseochloride  and  roseo- 
hydroxide.  and  to  treat  the  product  with  concentrated  hydrobromic 
acid.  It  forms  yellow,  well-developed,  rhombic  crystals  (a  :  6  :  c  = 
1-0254  : 1 : 1-6086),  dissolves  in  :^b2  partn  of  water  at  12-5",  and  has  a 
sp.  gr.  of  8-246  at  16-7°.  The  hromovifntp,  Ir(NH3)5Br(N02).,,  crys- 
tallises in  thick,  pale-yellow  prisms,  soluble  in  17-9  parts  of  water  at 
18^,  the  solution  havino:  an  alkaline  reacKon.  Its  sp.  gr.  is  2-733  at 
11^5°.  The  bromosulphnte,  Ir(NFl3),,BrS04  +  HoO,  is  obtained  by 
triturating  the  foregoincr  salt  w4th  an  excess  of  sulphuric  acid.  On 
adding  water  and  cooling,  slender,  matted  needles  separate,  whicli 
probably  consist  of  the  acid  sulphate,  and  are  converted  into  the 
normal  salt  by  redissolving  and  precipitating  with  alcohol.  This 
forms  small,  lustrous,  yellow  tablets,  which  lose  their  water  of  crvs- 
tallisation  at  lOO''.  H.  G.  C. 


Mineralogical   Chemistry. 


Pinakiolite  and  Trimerits,  new  Swedish  Minerals.  By  G. 
Flink  (Zeit.  Kryst.  Min.,  18,  301— 376).— 1.  Pin'ikiolUe.—Th\H 
mineral  was  found  by  the  author  at  Langbanshyttan,  in  Wermland, 
with  hausmannite  in  granular  limestone.  As  it  always  occurs  in 
small,  tabular  crystals,  the  name  of  pinakiolite  is  suggested,  from 
TTti/a/c/oi/ (small  table)  and  Xt'^o?  fstone).  TIi'^  sp.  gr.  of  the  mineral 
is  3881,  and  its  hardness  is  6.  It  is  very  brittle,  and  gave  on  analysis 
the  following  results: — 

B.,03.         MgO.       MiisO^.      FegO^.      CaO.       PbO.       SiOj.       F2O.      Total. 
15-65      28-58      49-39      207      1-09      0-76      1-21      0-47     99-22 

The  formula  is  (MgO)3,Ba03,MnO,Mno03.  Pinakiolite  belongs  to  the 
rhombic  system.  It  is  quite  black  in  colour,  and  has  a  strong  metallic 
lustre.     In  composition  it  resembles  ludwigite. 

2.  Trimerite. — This  mineral  was  found  by  the  author  in  the 
Harstigs  mine,  in  Wermland,  and  is  named  from  T/a/ytte/j/)?  (divided 
in  three)  in  reference  to  the  form  of  the  crystals.  It  occurs  in 
granular  limestone,  in  crystals  always  surrounded  by  calcite.  Its 
sp.  gr.  is  3474,  and  its  hardness  is  6  to  7.     On  an^dysis,  it  yielded  : — 


SiOs. 

BeO. 

MnO. 

FeO. 

CaO. 

MgO. 

Total. 

39-77 

1708 

26-86 

3-87 

12-44 

0  61 

lOU-63 

I 
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Its  formula  is  (Mii,Be)Si04.  The  mineral  crystallises  apparently  in 
the  hexagonal  system.  Its  optical  properties,  however,  prove  that  it 
must  be  regarded  as  being  composed  of  asymmetric  individuals 
grouped  together  in  a  mimetic  manner.  B.  H.  B. 


n 


Synthesis  of  Kainite  and  Tachhydrite.  By  A.  de  Schulten 
Compt.  rend.,  Ill,  928 — 930). — A  solution  of  500  grams  of  magnesium 
chloride,  40  grams  of  potassium  sulphate,  and  56  grams  of  crystallised 
magnesium  sulphate  is  evaporated  on  a  water-bath.  When  the  solu- 
tion is  sufficiently  concentrated,  small  crystals  of  kainite  separate, 
and  can  be  freed  from  magnesium  chloride  and  from  carnallite  by 
washing  with  absolute  alcohol.  An  excess  of  magnesium  sulphate 
helps  to  prevent  the  formation  of  carnallite,  but  gives  a  product  con- 
taining a  slight  excess  of  magnesium.  One  sample  of  crystals  had 
the  composition — 


I 


S03. 

MgO. 

CI. 

K. 

H2O. 

Totah 

33-30 

17-17 

14-03 

1509 

20-50 

100-09 

If 


ich  agrees  closely  with  the  formulae  KCl,MgS04,3H20  or 
KoS04,MgS04,MgCl2,6H20.  Water  decomposes  the  crystals  rapidly, 
magnesium  chloride  passing  into  solution,  whilst  picromerite, 
K2S04,MgS04,6H20,  separates  in  microscopic  crystals.  Artificial 
kainite  forms  tabular,  monoclinic  crystals  with  hexagonal  or  quad- 
ratic contours  ;  sp.  gr.  2*120  at  15°,  that  of  the  natural  mineral  being 
151,  Details  of  the  measurements  of  the  crystals  are  given. 
Tachhydrite,  CaCl2,2MgCl2,12H,0,  is  obtained  in  large,  but  ex- 
tremely deliquescent  crystals,  by  the  evaporation  of  a  solution  contain- 
ing 200  grams  of  anhydrous  calcium  chloride  and  150  grams  of  crystal- 
lised magnesium  chloride.  The  crystals  are  rhombohedrons,  and  their 
mposition  agrees  closely  with  that  of  the  mineral ;  sp.  gr.  1*666 
15"",  that  of  the  mineral  being  1-671.  0.  H.  B. 


Castianite.  By  L.  Daeapsky  (Jahrb.f.  Min.,  1890;  ii,  Ref.  267— 
269). — In  a  specimen  of  crystallised  iron  sulphates,  from  Sierra  Gorda, 
in  Chili,  the  author  thought,  at  first,  that  he  detected  the  mineral 
described  by  Frenzel  as  hohmannite  (Abstr.,  1890,  456).  Closer  in- 
vestigation proved,  however,  that  this  was  a  new  ferric  sulphate, 
which  the  author  terms  castanite.  It  crystallises  in  prismatic  groups, 
probably  of  the  monoclinic  system.  It  is  of  a  chestnut- brown  colour, 
with  an  orange  streak  and  a  yellowish-orange  powder.  It  is  transpa- 
rent, has  a  vitreous  lustre,  a  hardness  of  3,  and  a  sp.  gr.  of  2*18.  It  i& 
distinctly  attacked  by  water,  and  is  soluble  with  difficulty  in  hydro- 
chloric acid.     On  analysis,  it  gave  the  following  results : — 


SO3.  FegOa.  HoO.  AI2O3.  BaO.  Total. 

33-80         33-92         30*76         trace         1-15         99-63 


i 


Its  formula  is  Feo03,2S03,8H20.     The  other  known  natural  ferrib 
sulphates  are  : — 
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Amarantite Fe203,2S03,7HoO. 

Hohraannite 2Feo03,3S03,13H,0. 

Paposite     2Feo03,3S03,10HoO. 

B.  H.  B. 
The  Proportion  of  Molybdenum  in  Scheelite.  By  H.  Tkaube 
(Jahrh.f.  Min.,  Beilage  7,  232 — 245). — Scheelite  has  hitherto  been  con- 
sidered to  be  a  calcium  tnngstate,  in  which  tin  oxide,  fluorine,  chlorine, 
cupric  oxide,  the  oxides  of  didymium,  cerium,  and  lanthanum,  and 
traces  of  magnesium,  have  at  various  times  been  observed  as  admix- 
tures. On  analysing  with  great  care  a  specimen  of  scheelite  from 
South-west  Africa,  the  author  detected  a  considerable  proportion  of 
molybdenum.  Thinking  that  this  metal  might  occur  in  scheelite 
from  other  localities,  the  author  made  a  series  of  analyses,  the  results 
being  that  molybdenum  was  met  with  in  every  case  in  smaller  or 
larger  quantities.  The  method  employed  for  the  quantitative  separa- 
tion of  molybdic  acid  from  tungstic  acid  was  essentially  that  given 
by  H.  Rose.  The  following  are  the  analytical  results  given  by  the 
author  : — 

W0O3.         M0O3.  CaO.  Total.  Sp.gr. 

la 7108        8-23         20-33        9964  5*88 

16 75-2i^         3-98        2034        9961  6*03 

Ic 76-78         3-69         19-86       100-33  601 

Id 77  84        2-23         1948        9955  603 

le 7804         1-92        19-57        9953  6*06 

2 77-54         203         19*91         99-48  6-07 

3a 79-94        trace        19*57         99*51  6-12 

36 80-17         0-07         19-49        9983  6*02 

4 79-76        trace        1967         99  43  6-13 

5 80-16        trace        19-65         99-81  6-14 

6a 78-57         1*62         1937        99-56  6-03 

66 79-68        0-76'      1929        9973  6-04 

7 79-97        0-35         19-27        99-59  6-01 

8a 70-56        8-09         20-05         98-70  5-96 

86 71-59         7-63        20-51         9953  596 

9 79-77        trace        19-65         99-42  6-09 

10 80-29        trace        1944         9973  6-01 

The  localities  from  which  the  material  was  obtained  were  the 
following: — 1.  Zinnwald,  Saxony  (a,  reddish-brown  crystals;  6, 
yellowish-brown,  imperfect  crystals  ;  c.  yellow,  translucent  crystals ; 
df  yellow,  imperfect  crystals;  e,  greyish-white  mass)  ;  2.  Altenberg ; 
3.  Fiirstenberg,  Saxony  (crystals  consisting  of  white  octahedral  centre, 
a,  and  a  yellow  coating,  6)  ;  4.  Schlackenwald,  Bohemia ;  5.  Gut- 
tannen,  Switzerland  ;  6.  Traversella  (a,  large,  yellow  crystals  ;  6,  trans- 
lucent, yellow  crystals)  ;  7.  Carrock  Fall,  Cumberland  ;  8.  Pot  Mine, 
South-west  Africa  (specimens  contain  copper  and  lime)  ;  9.  Mount 
Ramsay,  Tasmania;  10.  New  Zealand.  Besides  these,  analyses  were 
made  of  scheelite  from  Neudorf,  in  the  Harz,  and  from  the  Riesengrund, 
in  Bohemia,  distinct  traces  of  molybdenum  being  obtained  in  each 
case.  B.  H.  B. 
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Manganopectolite.  By  J.  P.  Williams  (Zeif.  Kryst.  Min.,  18, 
386 — -389). — This  mineral  occurs  with  thomsonite  and  other  alteration 
products  of  elaeolite-syenite  at  Maq:net  Cove,  Arkansas.  On  the 
crystals,  the  planes  observed  were  OP,  ooPco,  -|-2Pco,  co^co.  The 
hardness  of  the  mineral  is  5  and  its  sp.  gr.  is  2*845.  Analysis  gave 
the  following  results  : — 

SiOj.        FeoOj.        CaO.         MnO.      IfaaO.       HgO.        CO2.         Total. 
53-03      0-io       30-28       4-25       8*99       2-43       0-82       9990 

Its  formula  is  (Y^oOaYV^l^n)3N'aHSi309.  These  results,  as  well  as 
those  of  the  optical  examination,  show  the  close  connection  between 
this  mineral  and  pectolite.  As  this  new  zeolite  differs  from  pectolite 
chiefly  in  its  percentage  of  manganese,  the  author  suggests  for  it  the 
name  of  manganopectolite.  B.  H.  B. 

Identity  of  Violan  and  Aathochroite.  By  h.  J.  Igelstrom 
{Jahrh.  f.  Min.,  1890,  ii,  Ref.  270— 271).— From  the  results  of  analyses 
of  violan  and  anthochroite,  the  author  concludes  that  these  two 
minerals  are  identical,  and  proposes  to  include  them  both  under  the 
name  of  anthochroite.  Analyses  of  violan  by  B.  Schluttig  (I),  and  of 
[anthochroite  by  the  author  (II),  gave  the  following  results  : — 

SiOo.      AI0O5.    CaO.      MgO.     MnO.    FeO.    I^ajO.    KgO.    Co.Ni.      Total. 
I.  51-81     2-59   22-62   14-16     2-58   079    5-00     0-25     0-37     100-17 


II.  51-60     1-40   23-30   13-50     340     —  6-80  —       lOO'OO 

B.  H.  B. 

Ghrysotile  from  the  Pyrenees.  By  H.  Goguel  {^Zeit.  Kryst. 
Miri.,  18,  447;  from  Bull.  Soc.  Ohim.,  11,  155),— The  mineral  occurs 
[at  Medoux,  near  Bagneres  de  Bigorre,  in  veins  a  few  inches  in 
thickness,  in  serpentine,  which  is  enclosed  in  blocks  in  a  limestone 
breccia.  The  mineral  is  apple-green  in  the  interior  of  the  serpentine, 
and  golden-yellow  in  the  vicinity  of  the  surrounding  limestone,  and 
whilst  the  optical  characteristics  are  those  of  a  normal  chrysolite, 
tlie  analysis  yielded — 


SiO^. 

AI2O3. 

FeO. 

MgO. 

CaO. 

H2O. 

33-3 

5-0 

7-5 

23-7 

12-3 

17-5 

B.  H. 

B. 

Ofifretite,  a  New  Mineral.  By  F.  Gonnard  (Gompf.  rend..  Ill, 
1002 — 1003). — 'OfFi-etite  is  a  zeolite  which  occurs  in  very  small 
quantity,  associated  with  christianite  and  chabasite,  in  the  basalt  of 
Mount  Simidnse,  near  Montbrison.  It  forms  small,  brilliant,  limpid, 
colourless  crystals  with  a  hexagonal  aspect,  and  without  any  modifi- 
cation of  the  edges  of  the  base  or  the  faces  of  the  prism.  It 
polarises  light  feebly ;  the  sign  of  elongation  is  positive,  and  plates 
perpendicular  to  the  axis  show  sections  analogous  to  those  given  by 
herschclite.  Offretite  is  brittle,  cleaves  in  a  direction  normal  to  the 
base,  and  has  a  vitreous  fracture  ;  sp.  gr.  2-13.  It  has  the  compo- 
sition— 

2  e  2 
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SiOs. 

AlA. 

CaO. 

KoO. 

H.O. 

Total. 

52-47 

19-06 

2-43 

7-72 

18-90 

100-58 

which  may  be  represented  by  the  formula  2(K2,Ca)0,3Al203,14Si02  4- 
I7H2O.  Before  the  blow-pipe,  it  becomes  white,  and  melts  to  a  white 
enamel  without  intumescence;  with  microcosmic  salt,  it  ^ives  a 
skeleton  of  silica ;  heated  in  a  closed  tube,  it  evolves  water.  Offretite 
is  attacked  with  difficulty  even  by  hot  acids ;  when  fused  with  pure 
calcium  carbonate,  it  yields  a  very  pale  brown,  homogeneous  glass 
with  a  slightly  greenish  fracture.  C.  H.  B. 

French  Minerals.  By  A.  Lacroix  (Zeit.  Kryst.  Mhi.,  18,  439 — 
440;  from  Bull.  80c.  CUm.,  11,  70,  148).— ^Z6ife,  from  Pouzac  (Hauts- 
Pyrenees),  occurs  in  yellow  limestone.  The  crystals  are  white  and 
opaque,  or  transparent,  and  filled  with  black  pigment  irregularly  dis- 
tributed. The  black  crystals  (sp.  gr.  2-563)  gave,  on  analysis,  the 
following  results : — 

SiOa.  AI2O3.  NasO.  CaO.       Ignition.         Total. 

67-04        20-45         10-57        0*65         1-30         100*01 

The  author  also  describes  orthoclase  from  Matour  (Sa6ne-et- Loire), 
rutile  from  the  slates  of  the  Mont  Cenis,  and  manganese  epidote  from 
the  mica-schist  of  the  Island  of  St.  Groix.  B.  H.  B. 

Kryokonite.  By  E.  A.  Wulfing  (Jahrh.  f.  Min.,  Beilage  7, 
152 — 174). — The  material  examined  by  the  author  was  the  cosmic 
dust  collected  by  A.  E.  Nordenskiold,  in  Greenland,  in  1883.  The 
author  gives  a  summary  of  the  literature  relating  to  kryokonite.  A 
new  analysis  of  material  from  which  all  magnetic  particles  were 
removed  by  means  of  the  magnet  gave  the  following  results  : — 

SiOa.       AI.P3.      FeO.      CaO.     MgO.     KoO.     NajO.        Ignition.        Total. 
62-08     14-79    4-54    4*65    2-32     1-73     3-52         6-75         100-38 

The  dust  appears  to  be  fairly  homogeneous.  The  author's  experi- 
ments prove  that  the  kryokonite  of  1883  consists  for  the  most  part  of 
felspar,  quartz,  mica,  and  hornblende.  Felspar  occurs  in  greatest 
quantity ;  quartz  forms  some  15  per  cent,  of  the  mass,  whilst  horn- 
blende and  mica  are  present  to  a  less  extent.  The  accessory  minerals 
are  pale-pink  garnet  rich  in  magnesia,  rhombic  pyroxene,  zircon, 
and  magnetite.  In  one  case,  monoclinic  pyroxene  and  sillimanite 
were  observed.  The  admixed  organic  matter  forms  one-twentieth  of 
the  powder.  It  contains  nitrogen,  and  yields,  on  distillation,  am- 
monia and  organic  bases.  It  further  contains  small  quantities  of 
humic  acid.  Small  chondritic  masses  indicate  a  meteoric  origin  for 
the  dust.  Metallic  iron  could  not  be  detected.  The  cosmic  portion 
is,  however,  a  very  small  one,  and  it  is  possible  that  a  portion  of  the 
dust  was  an  air  sediment  of  the  detritus  of  crystalline  rocks. 

B.  H.  B. 
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AUyl  Fluoride.     By  H.  Meslans  {Gom-pt.  rend.,  Ill,  882—883).  - 
\\y\  iodide  is  allowed  to  fall  drop  by  drop  on  silver  flnoride  contained 
In   a   copper  flask  heated  to  SS""  and  fitted  with,  a  serpentine  con 
lenser  cooled  to  2 — 3°.     The  gas  is  passed  throagh  a  tube  containing 
diver  fluoride  heated  to  60°,  and  is  collected  over  mercury. 

Allyl  fluoride,  CaHsF,  is  a  colourless  gas  with  an  alliaceous  odour 

|>nd  a  burning  taste  ;  sp.  gr.  at  16°  =  211   (calc.  210).     It  ignites 

padily,  and  burns  with  a  smoky  fl^ame  which  evolves  large  volumes 

If  hydrogen  fluoride.     It  liquefies  at  about  1°  under  normal  pressure. 

'ater  dissolves  2*5  vols,  of  the  gas  at  15°;  alcohol  dissolves  60  vols. 

"at  16^^,  and  ether  more  than   100  vols.     Induction  sparks  decompose 

the  gas  readily  with  formation  of  a  large  proportion  of  acetylene  and 

considerable  increase  in   volume ;    carbon  is  deposited  round  the 

lectrodes  and  on  the  walls  of  the  apparatus,  and  the  glass  of  the 

i/tter  is  strongly  attacked.     When   the    gas   is   heated   below    dull 

jdness  in  a  glass   vessel,   there  is  an  abundant  deposit  of   carbon, 

small  quantity  of  silicon  fluoride  is  formed,  and  the  residual  gas 

mtains  a  large  proportion  of   methane,   but  no  acetylene.     When 

)dium  is  heated  in  the  gas,  the  metal  is  quickly  covered  with  a  thick 

jposit  of  carbon,  and  the  gas  increases  in  volume,  and  contains  a 

njsiderable  quantity  of  methane.     Crystallised  silicon  behaves  prac- 

^cally  in  the  same  way  as  glass,  and  phosphorus  has  no  action  even 

\i  its  boiling  point. 

Allyl  flnoride  is  not  aft'ected  by  hot  aqueous  potash,  and  is  only 
lowly  decomposed  by  alcoholic  potash  ;  lime-water  and  baryta- water 
;t  but  slowly  on  it.  Aqueous  ammonia  does  not  dissolve  the  gas, 
mt  ammoniacal  cuprous  chloride  absorbs  a  considerable  quantity 
'■ith  formation  of  a  yellowish-white  precipitate  and  separation  of  a 
^ery  volatile  liquid  which  seems  to  be  allyl  chloride.  C.  H.  B. 

Action  of  Nitriles  on  Organic  Acids.  By  C.  E.  Colby  and 
F.  D.  DoDCiE  (Amer.  Ghem.  /.,  13,  1 — 12). — The  authors  have  deter- 
mined the  behaviour  of  acetonitrile,  propionitrile,  benzonitrile,  and 
phenylacetonitrile  when  heated  with  the  common  organic  acids  in  sealed 
tubes,  at  temperatures  between  230°  and  280°,  to  be  as  follows : — 
(1.)  Fatty  nitriles  and  fatty  acids  give  secondary  amides.  (2.)  Fatty 
nitriles  and  aromatic  acids  exchange  their  cyanogen  and  carboxyl 
groups,  giving  fatty  acids  and  aromatic  nitriles.  (3.)  Aromatic 
nitriles  and  fattj-  acids  give  mixed  secondary  amides.  (4.)  Aromatic 
nitriles  and  aromatic  acids,  as  a  rule,  give  rise  to  secondary  amides, 
although  at  high  temperatures  the  nitrile  of  a  higher  radicle  may  be 
formed. 

The  secondary  amides  probably  have  the  unsymmetrical  formula 
Ii''CO'0*RC!NH,  since  they  are  produced  by  a  change  analogous  to 
that  of  the  spontaneous  conversion  of  orthocyanobenzoic  acid  into 
phthalimide  (compare  Liebermann,  Abstr.,  1887,  45). 

G.  T.  M. 
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Reactions  of  Potassium  Ferricyanide.  By  Pkud'homme  {Chem. 
Oentr.,  1S90,  ii,  783— 784;  from  Mon.  Sci.  [4],  4,  ii,  899—902).— 
Action  of  Metals  and  Metallic  Oxides. — As  a  rule,  metals  do  not  exert 
any  deoxidising  action  on  potassium  ferricyanide.  With  copper,  copper 
potassinm  ferrocyanide,  K2CuFeCy6,  and  potassium  ferrocyanide  are 
formed.  With  cupric  hydroxide,  it  becomes  oxidised ;  with  lead 
hydroxide,  potassium  lead  ferrocyanide,  potassium  ferrocyanide, 
lead  dioxide,  and  water  are  formed;  lead  carbonate  reacts  similarly. 

In  addition  to  the  salts  obtained  by  WyroubofP  and  Kammelsberg, 
the  author  finds  that  lead  nitrate  reacts  but  slowly  in  the  cold 
with  potassium  ferricyanide ;  a  greenish  precipitate  is  formed  which 
decolorises  indigo  at  ordinary  temperatures. 

With  potassium  chlorate,  potassium  ferricyanide  reacts,  as  already 
intimated  by  Jeanmaire,  with  formation  of  ferrocyanide,  chloric  acid, 
oxygen,  and  potassium  chloiide,  but  the  author  considers  that  all 
three  compounds  are  formed  at  the  same  time,  and  not  in  stages. 
Indigo  is  decolorised  at  the  ordinary  temperature. 

With  potassium  dichromate,  potassium  ferricyanide  does  not  react  : 
but  with  the  chromate,  potassium  ferrocyanide  and  potassium  di- 
chromate are  formed. 

A  concentrated  solution  of  nitroprusside  is  prepared  by  adding  to  a 
solution  of  34*5  gi-ams  of  sodium  nitrite  in  150  grams  of  water  and 
120  grams  of  a  solution  of  sodium  hydrogen  sulphite  of  37°  B.  to 
82  grams  of  potassium  ferricyanide  in  260  grams  of  water.  The 
mixture  is  heated  until  oxygen  ceases  to  be  disengaged,  and  a  further 
120  grams  of  the  sulphite  solution  added,  when,  on  cooling  the  dark  red 
solution,  a  crystalline  salt  separates  which  in  boiling  water  decomposon 
into  Prussian  blue  and  sulphuric  acid,  and  is  probably  the  same  com- 
pound as  that  formed  by  dissolving  Prussian  blue  in  concentrated 
sulphuric  acid.  A  still  better  yield  of  nitroprusside  is  obtained  by 
boiling  a  solution  of  34'5  gi'ams  of  sodium  nitrite,  15  grams  of 
sodium  thiosulphate,  and  41  grams  of  potassium  ferricyanide  in 
400  grams  of  water,  and,  after  cooling,  adding  120  grams  of  sodium 
hydrogen  sulphite  solution  of  37°  B.  A  brown  precipitate  also  forms, 
which  is  soluble  in  concentrated  hydrochloric  acid.  Sodium  poly- 
sulphide  gives  a  beautiful  dichroic  solution  with  the  nitroprusside; 
in  transmitted  light,  it  appears  a  purple-red ;  in  reflected  light,  it 
appears  blue.  J.  W.  L. 

Constitution  of  Fulminic  Acid.  By  A.  F.  Holleman  {Ber.,  23. 
3742— 3744).— See  p.  446. 

Behaviour  of  Ethyl  Ether  with  Sulphuric  Acid:  Separa- 
tion of  Ethyl  Ether  from  Ethyl  Bromide.  By  L.  Scholyien 
{Chtm.  Centr.,  1890,  ii,  782—783;  from  Apoih.  Zeif.,^5,  607—608).— 
Owing  to  the  contradictory  statements  regarding  the  behaviour  of 
ethyl  ether  with  sulphuric  acid  to  be  found  in  text  books,  the 
author  was  led  to  determine  exactly  under  what  conditions  the  two 
react  together. 

On  mixing  them  much  heat  is  developed,  but  at  ordinary  tem- 
peratures there    is  neither  at    once  nor  after  a    time  any  chemical 
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combination  of  the  two,  and  dilution  with  water  causes  their  sepa- 
ration unchanged. 

If  the  mixture  is  heated  at  100°  for  some  time  (30  hours),  much 
ethyl  hydrogen  sulphate  is  formed,  together  with  a  little  diethyl 
sulphate ;  by  heating  strongly,  sulphurous  anhydride,  ethylene,  and 
water  are  formed. 

The  separation  of  ethyl  ether  from  ethyl  bromide,  in  which  it 
usually  is  present  when  first  prepared,  may  be  readily  effected  by  a 
patented  process  of  Riedel  and  Co.,  which  consists  in  slowly  adding 
lan  equal  weight  of  sulphuric  acid  to  the  impure  ethyl  bromide  con- 
'tained  in  a  reflux  apparatus.  J.  W.  L. 

Production  of   Higher  Alcohols    in  Fermentation.    By   L. 

'LiNDET  {Cumpt.  rend.,  112,  102 — 104). — The  production  of  higher 
[alcohols  is  very  slow  at  first,  but  increases  as  fermentation  progresses, 
and  continues  with  still  greater  I'apidity  after  fermentation  proper  has 
[ceased.  In  one  case,  the  quantities  of  higher  alcohols  per  litre  at 
rarious  times  after  the  commencement  of  fermentation  were  as  fol- 
lows : — 14  hours,  3'64  c.c. ;  20  hours,  4'45  c.c. ;  38  hours  (fermenta- 
tion complete),  6*44  c.c. ;  24  hours  later,  9-2  c.c.  It  follows  that  the 
[higher  alcohols  are  not  simply  products  of  the  normal  fermentation 
jof  sugar.  Their  formation  seems  to  take  place  chiefly  under  those 
[abnormal  conditions  of  yeast  life  consequent  on  the  disappearance 
lof  the  sugar ;  they  may  also  be  produced  by  some  special  micro- 
f organism  which  at  first  is  almost  inactive  in  presence  of  the  rapidly 
[developing  and  vigorous  yeast,  but  becomes  active  when  the  work  of 
[the  yeast  is  finished.  It  is  clear  that  the  longer  the  time  between 
[fermentation  and  distillation,  the  greater  the  proportion  of  higher 
[alcohols  in  the  product.  C.  H.  B. 

The   Pentaglucoses  (Pentoses).     By  W,  E.    Stone  (L'er.,  23, 
[3791 — 3798). — It  has  been  shown  by  Tollens  and  his  pupils,  in  the 
;ourse  of  their  researches  on  this  group  of  sugars,  that  both  arabinose 
md  xylose   are  readily  acted  on   by  strong   acids  with  formation  of 
[furfuraldehyde,  the  quantity  of  which  may  be  approximately  deter- 
-mined  by  conversion  into  fnrfuramide.     Further,   they  have   shown 
[that  when  any  quantity  of  furfuraldehyde  is   obtained  by  distilling 
vegetable  proclucts   with  strong  acids,  it  may  be  regarded  as  show- 
ing   the    presence    of    pentoses    or    pentose-forming    compounds    in 
tthose  products.     The  author  has,  therefore,  investigated  the  action 
fof   acids  on  37  different  products,    and    in    the    following    29  cases 
obtained  quantities    of    furfuramide  varying  from    0*4  per    cent,  in 
the  first  case  to  8' 16  per  cent,  in  the   last : — Clover    ensilage,   oat- 
meal,   maize   and    cob    meal,    orange    peel,    maize     ensilage,    white 
lupine  seeds,   timothy   hay,  linseed    meal,  clover  hay,  yellow  lupine 
seeds,    maize    bran,    malt    sprouts,    coats    of    orange    seeds,    straw- 
berry pulp,  oat  straw,  water  melon  seeds,  maize  straw,  Hungarian 
grass,  beet    pulp,  cotton    seed    hulls,  cowdung,  wheat    straw,  peach 
gum,  gum    arabic,   gum    tragacanth,  cherry    gum,    brewers'    grains, 
maize    cobs.      The   foUovYing    eight    substances    did    not    yield    ap- 
preciable quantities  of  furfuraldehyde,  but  all  gave  the  qualitative 
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reaction  with  paper  soaked  in  aniline  acetate : — Cotton-seed  cake, 
jjround  maize,  sweet  potatoes,  linseed  cake,  orange  pips,  coffee  beans, 
buckwheat,  and  common  beans. 

Quantitative  estimations  have  also  been  made  of  the  reducing 
power  of  the  pentoses  on  Fehling's  solution.  It  was  found  that  in 
solutions  containing  1  per  cent,  or  less  of  arabinose  1'9 — 2*0  miUigrams 
of  copper  were  precipitated  by  1  milligram  of  arabinose,  whilst 
1  milligram  of  xylose  under  similar  conditions  precipitates  1'86 — 196 
milligrams  of  copper.  Both  compounds,  therefore,  have  a  stronger 
reducing  action  than  glucose,  which  precipitates  18 — 1'9  milligrams 
of  copper. 

N^umerous  attempts  were  also  made  to  bring  about  the  fermenta- 
tion of  xylose  under  conditions  similar  to  those  which  cause  the 
fermentation  of  the  less  readily  attacked  hexoses,  such  as  galactose, 
but  in  every  case  without  success.  H.  G.  C. 

Pine   Tree  Honey- dew   and    Pine   Tree  Honey.    By  H.   W. 

Wiley  (Amer.  Cheiu.  J.,  13,  24 — 29). — The  honey-dew  was  collected 
drop  by  drop  from  the  pine  leaves.  It  contained  5441  per  cent,  of 
water  and  45*59  per  cent,  of  solid  matters.  Calculated  as  dextrose, 
it  contained  17'44  per  cent,  of  reducing  sugar,  and  after  inversion  the 
increase  in  reducing  power  was  equivalent  to  8*16  per  cent,  of  sucrose. 
The  calculated  specific  rotatory  power  of  the  solid,  other  than  dex- 
trose and  sucrose,  was  [ajp  =  105,  the  substance  possibly  consisting 
of  nrabinose  or  perhaps  a  mixture  of  sugars. 

Pine  tree  honey  is  made  by  the  bees  from  the  pine  leaves  during 
the  winter.  The  sample  examined  differed  from  the  honey-dew  in 
being  Isevorotatory,  even  to  a  gi*eater  extent  than  usually  exhibited 
by  honeys.  It  must  consequently  be  inferred  that  the  bees  in  gather- 
ing the  honey  exercised  an  inverting  effect  on  it,  or  that  the  sample 
was  not  authentic  (compare  Amthor  and  Stern,  Zeit.  ang.  Chpin., 
1889,  575).  G.  T.  M. 

Reduction  of  Fruit  Sugar.  By  E.  Fischer  {Ber.,  23,  3684— 
3687). — When  an  ice-cold  solution  (10  per  cent.)  of  fruit  sugar  is 
reduced  with  sodium  amalgam  (2'5  per  cent.),  a  mixture  is  obtained 
consisting  of  30 — 40  per  cent,  of  mannitol  and  50  per  cent,  of  crude, 
syrupy  sorbitol,  which  can  be  separated  by  crystallisation,  and  yields 
15  per  cent,  of  pure,  crystalline  sorbitol.  The  latter  crystallises  in 
aggregates  of  slender,  colourless  needles  ;  when  air-dried,  it  melts  at 
55",  and  at  75°  when  dried  in  a  vacuum  over  sulphuric  acid  (compare 
Boussingault,  who  gives  the  melting  points  60°  and  100°,  Ann.  Chim. 
Phyit.  [4],  26,  376).  The  author  points  out  that  on  reduction  of 
fruit  sugar  the  carbonyl  carbon  atom  becomes  asymmetrical ;  hence 
stereoisomerides  are  probable,  and  that  this  is  the  second  reaction 
resulting  in  the  formation  of  an  asymmetrical  carbon  atom  amongst 
compounds  of  the  sugar  group  in  which  two  stereoisomerides  Avhich 
do  not  combine  together  are  formed.  E.  C.  R. 

Synthesis  of  a  New  Glucobiose.  By  E.  Fischer  (Ber.,  23, 
3687 — 3691). — The  author  has  obtained  from  glucose  a  new  glucobiose. 
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which  from  its  properties  is  doubtless  constituted  like  maltose,  and  is 

hence  called  isomaltose.     Isomaltose  is  obtained  when  pure  glucose 

(100  grams)  is  dissolved  in  hydrochloric  acid   (400  grams)  of  sp.  gv. 

riy  at  the  ordinary  temperature,  and  the  mixture  allowed  to  remain 

for  15  hours  at  15° — 10".     The  product  obtained  after  precipitation 

with  alcohol  and  ether,  is  a  mixture  of  grape-sugar,  isomaltose,  and 

iother  substances,  from  which  the  isomaltose  is  separated  by  means  of 

its  osazone.     Isomaltosazone,   which  is  only  obtained   at   the  rate  of 

[2'5  per   cent,    of  the   glucose  employed,   crystallises  from  water  in 

[minute  needles,  which  congregate  together  in  yellow  flocks,  begins  to 

[soften   at   140°,  and  melts  between  150°— 158°.     By  rubbing  it   with 

[strong  hydrochloric  acid,  it  is  converted  into  isomaltosone,  and  this, 

[on  hydrolysis  with  4  per  cent,  acid,  yields  glucose.  E.  C.  R. 

A  Sugar  from  the  Pectin  of  Plums.  By  K.  W.  Bauiik  (/.  jpr. 
Cliem.  [2],  43,  112).— The  40  grams  of  pectin  obtainedfrom  20  kilos, 
[of  plums  in  1885  was  heated  for  four  hours  with  400  grams  of 
Is  per  cent.  sulphuiMc  acid,  and  the  still  uninverted  residue  again  heated 
[for  four  hours  with  300  gi'ams  of  the  same  sulphuric  acid  ;  these  inver- 
Isions  were  mixed  together,  neutralised  with  chalk,  and  the  evapo- 
[rated  syrup  extracted  with  90  per  cent,  alcohol.  After  five  years,  the 
kill  uncrystullised  liquid  was  w^armed  with  phenylhydrazine  acetate, 
[whereby  a  yellow  phenylglucosazone,  optically  inactive  in  water  and 
in  alcohol,  and  melting  at  156°,  was  obtained.  Arabinosazone  and 
xylosazone  both  have  this'  melting  point,  but  behave  differently 
[towards  polarised  light.  A.    G-.  B. 

Action  of  Aqueous  Ammonia  on  Isopropyl  Iodide  and 
I  Chloride.  By  H.  Malbot  and  A.  Malbot  {Ball.  Soc.  Ghim.  [3],  4, 
'340,  632,  634). — Isopropyl  iodide  and  saturated  aqueous  ammonia  are 
[placed  in  sealed  tubes;  at  the  ordinary  temperature,  after  some 
jmonths,  the  reaction  is  complete,  monisojiropylamiue  iodide  alone 
[being  formed. 

When  a  similar  mixture  is  heated  in  sealed  tubes  at  IOC*,  the 
reaction  is  complete  after  four  days;  some  propylene  is  formed,  but 
[the  monisopropylamine  iodide  contains  but  traces  of  diisopropylamine 
liodide. 

When  isopropyl  chloride  is  heated  with  strong  aqueous  ammonia  in 
[sealed  tubes  at  140°,  much  propylene  is  formed,  and  the  resulting 
liquid  separates  into  two  layers.  The  supernatant  flnid  contains 
monisoprop3'lamine,  diisopropylamine,  and  some  isopropyl  chloride, 
whilst  the  aqueous  layer  contains  monisopropylamine  and  diisopropyl- 
amine chlorides,  the  isopropyl  chloride  differing  thus  from  the 
isopropyl  iodide  in  furnishing  free  amines,  and  in  the  reaction  not 
being  complete.  T.   G.  N. 

Preparation  of  Lecithin  from  Plant  Seeds.  By  E.  Schulzi: 
and  A.  Likiernik  {Ber.,  24,  71 — 74). — Lecithin  is  always  con- 
sidered as  being  widely  distributed  in  the  vegetable  kingdom,  from 
the  fact  that  the  ethereal  extract  of  many  parts  of  plants  contains 
phosphorus,  and  on  hydrolysis  yields  choline  and  other  decomposition 
products   of    lecithin.     Hitherto,   however,  it  has   not   been   isolated 
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from  plants,  the  difficnlty  being  that  the  ethereal  extract  contains 
glycerides,  waxes,  cholesterin,  &c.,  which  are  not  readily  separated. 
It  was  observed  some  time  since  (Abstr.,  1889,  645)  that  finely 
powdered  plant  seeds  only  yield  a  portion  of  their  lecithin  on  extrac- 
tion with  ether,  the  remainder  being  then  obtained  from  the  residue 
by  treatment  with  hot  alcohol.  It  is  probable  that  the  second  portion 
of  lecithin  forms,  with  another  substance  present,  an  unstable  com- 
pound which  is  decomposed  by  the  hot  alcohol.  If  the  alcoholic 
solution  be  evaporated  and  treated  Avith  ether,  the  lecithin  is  taken 
up  by  the  latter,  and  impurities  may  be  removed  by  shaking  the 
ethereal  solution  with  water  ;  an  emulsion  is  first  obtained,  but  on 
addition  of  sodium  chloride  this  sepai-ates  into  two  layers. 

Lecithin  solutions  were  obtained  in  this  manner  from  vetch  and 
lupine  seeds  ;  they  were  evaporated  by  gently  warming,  and  the  residue 
treated  with  absolute  alcohol  at  50°.  The  solution  is  cooled  in  a 
freezing  mixture,  and  the  precipitate  obtained  is  washed  with  cold 
alcohol  and  dried  over  sulphuric  acid.  The  product  has  a  yellowish 
colour,  and  shows  all  the  properties  of  lecithin.  Its  alcoholic 
ethereal  solution  gave  with  alcoholic  platinic  chloride  a  yellowish- white 
precipitate,  and  on  hydrolysis  gave  the  same  products  as  animal 
lecithin,  namely  choline,  glycerol,  phosphoric  acid,  fatty  acids,  and 
also  oleic  acids,  showing  that  the  product  is  a  mixture  of  several 
lecithins. 

In  the  quantitative  estimation  of  the  fatty  constituents  of  seeds, 
a  correction  must  be  made  for  the  quantity  of  lecithin  taken  ,up 
by  the  ether,  which  is  readily  done  by  estimating  the  phosphorus  in 
the  extract,  and  subtracting  the  corresponding  quantity  of  lecithin. 

H.  G.  C. 

Ethylene  Bases.  By  A.  W.  v.  Hofmann  (Ber.,  23,  3711—3718). 
— The  author  has  shown  in  a  former  paper  on  the  preparation  of 
ethylene  bases  (this  vol.,  p.  169),  that  on  hydrolysis  of  the  product 
formed  by  the  action  of  ammonia  on  bromethylene,  basic  oils  are 
obtained,  and  these  on  distillation  show  a  continuously  rising  boiling 
point,  which  exceeds  finally  the  limit  of  the  mercurial  therinometer. 
These  oils  contain  diethylenediamine  and  higher  members  of  the 
ethylene  bases.  The  fraction  from  117°  to  121°  yields  ethylenediamine 
on  redistillation ;  the  fraction  from  200°  to  225°,  on  the  addition  of  hydro- 
gen chloride,  gives  a  crystalline  salt,  which  consists  for  the  most  part 
of  diethylenetriamine  hydrochloride  {Proc.  Roy.  8oc.,  11,  420).  The 
fraction  from  250°  to  300°  gives,  on  addition  of  hydrogen  bromide, 
triethylenetetramine  hydrobromide,  CeHitjN4,4HBr.  The  same  com- 
pound, together  with  diethylenediamine  and  other  products,  is  also 
formed  by  digesting  ethylene  chloride  (1  mol.)  with  ethylenediamine 
(3  mols.)  on  the  water-bath,  and  subsequent  treatment  of  the  product 
with  potash  and  fractionation  of  the  oil  so  obtained.  The  fraction 
from  200°  to  300°  is  converted  into  the  hydrochloride,  decomposed  with 
silver  hydroxide,  and  saturated  wdth  hydrogen  bromide. 

Triethylenetetramine,  obtained  from  the  hydrobromide  by  hydro- 
lysis with  potash,  boils  at  266 — 267°,  is  a  colourless,  viscous  liquid, 
but  becomes  limpid  on  gentle  warming,  and  dissolves  in  water  with 
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development  of  mnch  heat;  the  solution  gives  a  strongly  alkaline  reac- 
tion, and  absorbs  carbonic  anhydride  with  avidity.  Sp.  gr.  =  0*981 7 
at  15°.  At  —18°,  it  solidifies  to  a  radiated  crystalline  mass,  whjch 
melts  at  +12°.  The  hydrobromide,  C6Hi8N4,4HBr,  crystallises  from 
dilute  alcohol  with  1  mol.  H2O  in  hemimorphic  prisms  belonging 
to  the  rhombic  system,  a  :  b  :  c  =  0*5654  :  1  :  0*5014.  It  is  extremely 
soluble  in  water,  slightly  soluble  in  alcohol,  and  must  be  crystallised 
from  a  solution  containing  an  excess  of  hydrogen  bromide.  A  hydro- 
bromide  of  the  formula  C6Hi8N4,3HBr  crystallises  from  neutral 
solutions.  The  hydrochloride,  C6H,8N4,4HC1,  resembles  the  hydro- 
bromide,  and  is  best  purified  by  solution  in  water  and  precipitation 
with  alcohol.  The  platinochloride,  C6Hi8N4,2H2PtCl6,  is  obtained  in 
thin  plates,  and  dissolves  spaiingly  in  water.  The  aurochloride, 
C6Hi8N4,4HAuC]4,  obtained  in  concentrated  solutions,  crystallises  from 
hot  water  in  beautiful,  glistening  plates.  A  second  salt  of  the 
formula  C6Hi8N4,4HCl,8AuCl3  is  obtained  on  boiling  a  dilute  solution 
of  the  hydrochloride  with  excess  of  gold  chloride,  and  is  insoluble 
in  water.     A  corresponding  platinum  salt  could  not  be  obtained. 

Other  salts  of  the  tetramine  were  prepared,  but  not  examined  in 
detail;  they  are  all,  except  the  oxalate,  easily  soluble  in  water,  and  are 
precipitated  from  their  solutions  on  the  addition  of  alcohol.  Methyl 
iodide  acts  on  the  tetramine  with  great  violence.  The  benzoyl  compound, 
C6H14N4BZ4,  is  easily  prepared  in  alkaline  solution,  melts  at  228 — 229°, 
crystallises  from  amyl  alcohol  in  small  needles,  and  is  sparingly 
soluble  in  ethyl  alcohol.  E.   C.  R. 

Piperazine.  By  W.  Majert  and  A.  Schmidt  (Ber.,  23,  3718 — 
3723). ■ — The  authors  come  to  the  conclusion  that  Hofmann's  diethyl- 
enediamine,  Schreiner's  spermine,  Ladenburg's  ethylenimine,  and 
piperazine  are  identical. 

Ladenburg  gives  the  melting  point  of  the  base  as  159 — 163*^. 
Piperazine  melts  at  104 — 107"" ;  it,  however,  eagerly  absorbs  carbonic 
anhydride  with  formation  of  the  carbonate,  which  melts  at  162 — 165°, 
and  Ladenburg  was  no  doubt  dealing  with  the  cai-bonnte.  Piperazine 
forms  with  ui-ic  acid  the  neutral  and  easily  soluble  salt  of  the  formula 
04^21110,05^411403,  which  dissolves  in  50  parts  of  water  at  17°.  The 
base  has  neither  caustic  nor  toxic  properties.  E.  0.  R. 

Action  of  Heat  on  the  Hydrochlorides  of  Ethylene  Bases. 
ByA.  W.  V.  HOFWANN  (Ber.,  23,  37'Z3— 3726).— Dietbylenetriamine 
hydrochloride  melts  when  cautiously  heated ;  if,  liowevei*,  the  tem- 
perature be  raised,  carbonisation  takes  place,  and  empyreumatic 
vapours  and  a  crystalline  sublimate  ai'e  obtained.  Diethylenediamine 
is  obtained  by  extraction  of  the  carbonised  mass  with  water,  and  is 
recognised  by  converting  it  into  the  benzoyl  compound,  which  melts 
at  191°.  Triethylenetetramine  hydrochloride,  when  treated  in  the 
same  way,  also  yields  diethylenediamine.  Ethylenediamine  hydro- 
chloride yields  diethylenediamine,  but  not  with  the  same  ease  as  the 
above  compounds.  Diethylenediamine  hydrochloride  gives  on  dis- 
tillation the  free  base,  but  the  greater  part  is  decomposed.  Amongst 
the  products  of  the  action  of   ammonia  on  ethylene  chloride,  bases  of 
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higli  boiling  point  (above  300°)  are  formed,  which  have  not  been 
examined ;  they  give,  however,  on  distillation,  diethjlencdiamine. 
The  author  prefers  the  name  diethylenediamine  to  piperazine  (Ber., 
23',  3718—3723).  E.  C.  R. 

Diethylenediimine  (Piperazine).  By  A.  Ladenburg  (Ber.,  23, 
3740 — 3741). — The  prodnct  obtained  by  the  distillation  of  ethylene- 
diamine  hydrochloride  is  probably  diethylenediamine,  and  not 
•diethylenediimine  as  previously  stated,  since  it  yields  a  benzoyl 
derivative  which  melts  at  191°,  and  the  free  diamine  has  been  shown 
by  Hofmann  to  be  capable  of  crystallisation  (compare  this  vol., 
p.  160).  J.  B.  T. 

Guanamines.  By  C.  Haaf  (J.  pr.  Chein.  [2],  43,  75—85).— 
F rojpionognanamine  is  prepared  by  Iieating  guanidine  propionate 
{obtained  by  decomposing  guanidine  carbonate  with  propionic  acid) 
in  a  flask  on  the  sand-bath  at  'I'lO — 230''  for  some  hours,  dissolving 
the  melt  in  water,  filtering  hot.  and  adding  strong  soda  solution, 
which  precipitates  the  base.  It  is  best  purified  by  conversion  into 
the  hydrochloride  and  subsequent  decomposition  with  sodium  hydr- 
oxide. It  crystallises  from  water  in  anhydrous,  quadratic  pyramids  ; 
in  a  capillary  tube,  it  blackens  at  300°  without  melting ;»  it  dissolves 
freely  in  hot  water  and  in  alcohol.     The  hi/drochloride  is  anhydrous. 

CE nanthog uanaviine  is  similarly  obtained,  but  the  white  precipitate 
at  first  formed  on  addition  of  strong  soda  solution  I'apidly  collects  as 
an  oily  layer.  It  crystallises  in  tables  and  prisms,  melts  in  a  capillary 
tube  at  130",  and  is  sparingly  soluble  in  water,  but  freely  in  alcohol. 

Attempts  to  prepare  capryloguanamine  and  capriguanamine  by  this 
method  have  failed. 

The  guanamines  of  the  volatile  fatty  acids  afford  excellent  means 
for  the  identification  of  these  acids  ;  the  first  seven  of  the  series  are 
now  known  (see  also  this  Jouraal,  1874,  1089;  1875,  754;  1876,  ii, 
1S7,  190)  ;  and  in  this  paper  the  author  gives  figures  of  the  crystalline 
forms  of  these  seven.  A.   G.  B. 

Action  of  Hydroxylamine  on  Acetoacetaldehyde.  By  L. 
Claisex  and  B.  Hurt  (Ber.,  24,  139 — 140). — A  compound  of  the 
formula  CgHiaNsOa  is  obtained  when  sodium  acetoacetaldehyde  (40 
grams)  dissolved  in  water  (60  c.c.)  at  0°  is  mixed  with  hydroxylamine 
hydrochloride  (26  grams)  dissolved  in  water  (20  c.c),  and  the  pale- 
yellow  solution  allowed  to  crystallise  over  sulphuric  acid.  It  crystal- 
lises from  hot  alcohol  in  small,  white  needles,  melts  at  174°,  and  is 
sparingly  soluble  in  water,  ether,  benzene,  chloroform,  and  light 
petroleum.  The  oxime,  cyanacetone,  and  methylisoxazole,  which  are 
probable  products  in  this  reaction  (see  p.  451),  have  not  yet  been 
obtained.  E.  C.  R. 

Glyoxylpropionic  Acid  and  its  Derivatives.  By  L.  Wolff 
{Annalen,  260,  79 — 136). — When  levulinic  acid  is  treated  with 
bromine,  it  is  converted  into  a  dibromo-acid  identical  with  that 
obtained  by  brominating  /3-bromolevulinic  acid  (Abstr.,  1885,  1123). 
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This  compound  melts  at  114 — 115°,  and  is  isomeric,  but  not  identical, 
with  the  a/3-dibromo-acid,  which  is  formed  by  the  addition  of  bromine 
to  acetylacrylic  acid ;  it  must,  therefore,  have  the  constitution  repre- 
sented by  one  of  the  following  formulae  : — 

COMe-CBro-CH.,-COOH  and  CHoBr-CO-CHBr-CHo-COOH. 

When  it  is  boiled  with  water  (10  parts)  for  5  to  6  hours,  it  is  com- 
pletely decomposed,  yieldino;,  as  principal  product,  an  acid  which  is 
very  probably  glyoxylpropionic  acid,  and  hydrogen  bromide,  together 
with  small  quantities  of  diacetyl  (m.  p.  87 — 88"")  and  carbonic 
anhydride.  This  fdecomposition  can  only  be  explained  by  assuming 
that  the  dibromolevulinic  acid  is  first  converted  into  a  kind  of  tri- 

CO 
methylene    derivative    of    the    constitution     '  ^C'CHa'COOH,    by 

elimination  of  2  mols.  of  hydrogen  bromide,  and  that  this  inter- 
mediate product  then  combines  with  water  in  two  ways  to  form  both 
glyoxylpropionic  acid  and  diacetylcarboxylic  acid,  the  last-named 
compound  being  decomposed  into  diacetyl  and  carbonic  anhydride. 

Glyoxylpropionic  acid,  COH'CO'CHo'CHa'COOH,  can  be  isolated 
from  the  brown  aqueous  solution  obtained  by  the  decomposition  of 
dibromolevulinic  acid  in  the  following  manner : — The  diacetyl  is 
separated  by  distillation,  the  hydrobromic  acid  in  solution  precipitated 
with  silver  carbonate,  the  filtrate  treated  with  hydrogen  sulphide, 
filtered,  and  evaporated  ;  the  acid  is  then  obtained  as  a  brown  oil, 
which  shows  no  signs  of  crystallising,  but  gradually  changes  into  a 
resinous  mass.  It  is  readily  soluble  in  water  and  alcohol,  but  only 
sparingly  in  the  other  ordinary  solvents  ;  it  reduces  Fehling's  solu- 
tion and  ammoniacal  silver  nitrate,  and  it  precipitates  mercurous 
chloride  from  a  solution  of  the  mercuric  salt.  The  barium,  calcium, 
and  zinc  salts  are  readily  soluble  in  water,  and  are  obtained  as  dark, 
amorphous  residues  on  evaporating  their  solutions.  When  the  acid 
is  oxidised  with  potassium  permanganate  in  the  cold,  it  is  converted 
into  succinic  acid  and  carbonic  anhydride. 

r^lb-Biisonitrosovaleric  acid,  N0H:CH-C(N0H)-CH3-CH2-C00H,  is 
formed  when  glyoxylpropionic  acid  is  treated  with  hydroxylamine  at 
the  ordinary  temperature.  It  crystallises  from  hot  water  in  well-defined 
colourless  plates,  melts  at  136°,  and  is  very  readily  soluble  in  alcohol 
and  hot  water,  but  less  readily  in  ether  and  cold  water,  and  only 
sparingly  in  chloroform  and  carbon  bisulphide ;  it  dissolves  in  boiling 
acetic  anhydride,  yielding  a  deep-red  solution,  and,  in  its  aqueous 
solution,  ferric  chloride  produces  a  cherry-red  coloration,  which 
changes  to  yellow  on  the  addition  of  hydrochloric  acid.  The  barium 
salt,  (C5H7N204)oBa  +  3HoO,  prepared  by  saturating  an  aqueous 
solution  of  the  acid  with  barium  carbonate,  crystallises  from  hot 
water,  in  which  it  is  readily  soluble,  in  slender  needles,  and  loses  the 
whole  of  its  water  at  110"  ;  in  its  aqueous  solution,  ferric  chloride 
produces  a  brownish-red  precipitate  which  is  soluble  in  excess, 
yielding  a  red  solution.  On  oxidation  with  potassium  permanganate 
in  the  cold,  diisonitrosovaleric  acid  yields  succinic  acid,  hydrocyanic 
acid,  and  nitric  acid. 
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Furazanpropionic    acid,     i  ^       ^C-CHs'CHj-COOH,    is    produced, 

too^etber  with  small  quantities  of  a  bluish- black  substance,  described 
below,  and  resinous  products,  when  finely-divideddiisonitrosovalericacid 
is  dissolved  in  concentrated  sulphuric  acid  (4  parts),  the  temperature 
being  kept  below  70**,  tbe  solution  then  heated  for  20  minutes  at  100°, 
and  finally  poured  into  cold  water  (3  vols.)  ;  the  product  is  extracted 
with  ether,  and  recrystallised  from  hot  water  with  the  addition  of 
animal  charcoal.  It  crystallises  in  lustrous  plates,  sinters  together  at 
about  84"",  melts  at  86**,  and  is  readily  soluble  in  ether,  alcohol,  chloro- 
fonn,  and  h(.t  water,  but  rather  sparingly  in  cold  water,  carbon  bisulph- 
ide, and  light  petroleum;  it  is  not  volatile  with  steam.  Molecular 
weight  determinations  by  Raoult's  method  in  glacial  acetic  acid  solu- 
tion gave  results  in  accordance  with  the  molecular  formula  CsHeNsOa. 
The  calcium  salt,  (C3H5N20j)2Ca  -|-  2H2O,  crystallises  fwm  cold 
water,  in  which  it  is  readily  soluble,  in  lustrous  needles,  melts  at  100°, 
and  decomprses  at  110"  without  becoming  perfectly  anhydrous. 
The  silver  salt  crystallises  from  boiling  water  in  needles,  and  explodes 
when  heated. 

Furazanpropionic  acid  is  very  stable,  except  towards  alkalis,  and 
can  be  heated  with  concentrated  sulphuric  acid  or  nitric  acid  at  100^, 
or  with  concentrated  hydrochloric  acid  at  130°,  without  any  appre- 
ciable decomposition  taking  place ;  hydroxylaraine  has  no  action  on 
it  in  cold  aqueous  solution,  but  on  heating  at  50 — 60°,  it  undergoes 
intramolecular  change  into  cjanonitrosobntyric  acid,  which  is  then 
converted  into  the  amidoxime  described  below.  It  does  not  combine 
with  bromine  in  chloroform  solution  at  the  ordinaiy  temperature,  and 
tin  and  hydrochloric  acid  have  no  action  on  it,  even  at  moderately 
high  temperatures.  The  anhydride,  (05114X202)20,  is  formed  when 
furazanpropionic  acid  is  heated  with  acetic  anhydride  ;  it  crystallises 
from  chlorofoiTn  in  colourless  plates,  melts  at  67^^,  and  is  readily 
soluble  in  hot  benzene  and  chloroform,  but  rather  sparingly  in 
water,  ether,  alcohol,  and  carbon  bisulphide.  The  freshly  prepared 
aqueous  solution  of  the  anhydride  has  a  neutral  reaction,  but  soon 
becomes  acid  ;  when  boiled  with  water  or  treated  with  cold  sodium 
carbonate,  the  anhydride  is  completely  reconverted  into  furazan- 
propionic acid. 

GyanonitrosohutijHc  acid,  N"OH:C(CN)-CH2-CH2-COOH,  is  quickly 
formed,  with  slight  development  of  heat,  when  furazanpropionic  acid 
is  treated  with  excess  of  soda  or  ammonia  at  the  ordinary  tempera- 
ture;  on  acidifying  and  extracting  with  ether,  the  cyano-derivative 
is  obtained  as  a  colourless  oil  which  gradually  solidifies.  It  separates 
from  a  mixture  of  benzene  and  ether  in  large,  lustrous  prisms  con- 
taining benzene,  which  escapes  on  exposure  to  the  air,  the  crystalline 
powder  then  melting  at  87°,  although  it  sinters  together  at  85°.  It  is 
not  acted  on  by  bromine  at  the  ordinary  temperature,  and,  in  its  aqueous 
solution,  ferric  chloride  produces  a  yellowish-red  coloration  which 
disappears  on  the  addition  of  hydrochloric  acid.  The  calcium  salt, 
(C5H5N203)2Ca  +  2H..0,  crystallises  from  hot  water  in  microscopic 
needles,  does  not  lose  its  water  at  110°,  and  begins  to  decompose  at 
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120°.     The  silver  salt  is  a  colourless,  flocculent  compound  which  melts 
and  turns  black  when  boiled  with  water. 

When  furazanpropionic  acid  is  heated  at  100°  with  aniline  for 
several  hours,  it  is  partially  converted  into  a  compound  which  crystal- 
lises from  boiling  alcohol  in  needles,  and  is  insoluble  in  water  and 
alkalis.  This  substance,  which  is  very  probably  the  anilide  of  the 
acid,  melts  at  137^  without  any  appreciable  decomposition,  but  when" 
heated  at  its  melting  point  for  some  minutes,  it  solidifies  again, 
liuving  been  converted  into  another  crystalline  substance  which  melts 
jit  about  184°  with  decomposition ;  the  latter  substance  is  also  pro- 
duced in  very  small  quantities  when  furazanpropionic  acid  is  boiled 
with  aniline. 

Cyanonitrosobutyric  acid  gives  a  very  chai*acteristic  reaction  with 
concentrated  sulphuric  acid,  and  also,  but  not  so  well,  with  concen- 
trated hydrocliloric  acid ;  when  warmed  at  about  60°  for  1  to  2 
minutes  with  a  few  drops  of  the  concentrated  acid,  it  yields  a  yellow 
solution  which,  on  the  addition  of  a  small  quantity  of  water,  turns 
blue  at  the  surface  of  contact  of  the  two  liquids  ;  on  agitating,  a  clear, 
cherry-red  solution  is  obtained,  but  if  the  addition  of  water  is  con- 
tinued, the  colour  finally  changes  to  blue,  and  a  substance  is  precipi- 
tated in  bluish-black  needles  which  dissolve  in  alkalis  and  ammonia 
with  a  deep-blue  coloration,  the  solution  turning  red  on  boiling  or  on 
adding  a  mineral  acid. 

The  amidoxime,  NHo-C(NOH)-C(NOH)-CH2-CH2-COOH,  is  preci- 
pitated in  slender  needles  when  a  concentrated  aqueous  solution  of 
sodium  nitrosocyanobutyrate  is  digested  with  hydroxylamine  (1  mol.) 
at  about  50°  for  some  hours,  and  then  acidified  with  acetic  acid ;  it 
melts  at  158"  with  decomposition,  and  is  only  sparingly  soluble  in 
water,  alcohol,  ether,  and  chloroform,  but  readily  in  dilute  hydro- 
chloric acid  and  sodium  carbonate.  Its  aqueous  solution  gives,  with 
ferric  chloride,  a  red  coloration,  and  with  copper  acetate,  a  dirty- 
green  precipitate  which  is  only  sparingly''  soluble  in  water ;  when  the 
amidoxime  is  boiled  with  water,  it  is  converted  into  a  crystalline 
compound  which  is  insoluble  in  hydrochloric  acid.  It  dissolves  in 
boiling  dilute  hydrochloric  acid,  yielding  a  red  solution,  which  turns 
blue  on  the  addition  of  alkalis ;  these  colour  reactions  are  due  to  the 
formation  of  a  dark-blue  compound  which  is  identical  with  that 
produced  by  the  action  of  concentrated  sulphuric  acid  on  nitrosocyano- 
butyric  acid,  and  also  with  the  dark  bye-product  obtained  in  the  pre- 
paration of  furazanpropionic  acid. 

OL-Nitrosoglutaric  acid,  COOH-C(NOH)-CH2-CH2-COOH,  is  ob- 
tained when  cyanonitrosobutyric  acid  is  boiled  with  potash  or  barium 
hydroxide,  and  when  furazanpropionic  acid  (1  part)  is  heated  with 
potassium  hydroxide  (2  parts)  and  water  (6  parts)  until  the  evolu- 
lution  of  ammonia  is  at  an  end.  It  crystallises  from  warm  water  in 
ill-defined,  colourless  prisms,  melts  at  152°  with  evolution  of 
carbonic  anhydride,  and  is  readily  soluble  in  warm  water,  but  only 
moderately  easily  in  ether,  chloroform,  benzene,  and  cold  water ; 
it  is  decomposed  by  boiling  water  with  liberation  of  carbonic  an- 
hydride, and,  in  its  aqueous  solution,  ferric  chloride  produces  a 
reddish-brown  coloration.    The  normal  salts  of  the  alkalis  are  readily 
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soluble  in  water,  but  those  of  the  alkaline  earths  and  the  heavy  metals 
are  only  sparingly  soluble ;  the  fotassium  salt  is  crystalline.  The 
barium,  salt,  CsHsNOoBa  -f  1-^HoO,  crystallises  in  lustrous  needles, 
loses  about  ^  raol.  H.O  at  100°,  and  gradually  decomposes  at  a  higher 
temperature.  The  calcium  salt  crystallises  in  broad  needles  or 
plates;  the  silver  salt  is  amorphous,  and  explodes  when  heated. 

Succinamic  acid,  C4H7NO3,  is  formed  when  nitrosoglutaric  acid  is 
warmed  with  acetic  anhydride  until  the  evolution  of  carbonic  an- 
hydride is  at  an  end  ;  on  evaporating  the  red  solution  over  calcium 
oxide,  there  remains  a  thick  syrup,  probably  acetylsuccinamic  acid, 
from  which,  on  the  addition  of  a  little  water,  succinamic  acid  is 
deposited  in  crystals.  It  separates  from  warm  water  in  colourless 
needles,  melts  at  157°  (not  above  300",  as  stated  by  Teuehert, 
Amialen,  134,  146),  and  is  moderately  easily  soluble  in  cold  water, 
but  only  sparingly  in  ether,  alcohol,  chloroform,  and  benzene  ;  when 
boiled  with  water,  it  is  gi-adually  converted  into  ammonium  succinate. 

Inactive  glutamic  orAd  (amidoghttaric  acid)^ 

COOH-CH(NH2)-CH2-CHo-COOH, 

is  obtained  when  concentrated  hydrochloric  acid  is  poared  over 
finely-divided  nitrosoglutaric  acid  and  a  slight  excess  of  the  theore- 
tical quantity  of  tin  added  in  small  poi-tions  at  a  time ;  the  clear, 
yellow  solution  is  treated  with  hydrogen  sulphide  to  precipitate  the 
tin,  and  the  filtrate  evaporated,  when  glutamic  acid  hydrochlondc 
remains  as  a  syrup  which  gradually  solidifies.  This  salt  crystel- 
lises  from  hot  hydrochloric  acid  in  needles,  melts  at  about  193°  with 
decomposition,  and  is  very  readily  soluble  in  water,  to  which  it 
imparts  an  acid  reaction ;  it  has  all  the  properties  of  the  hydro- 
chloride of  the  glutamic  acid  obtained  from  albuminoids,  and  de- 
scribed by  Hlasiwetz  and  Habermnnn  (^Annaleii^  169,  157),  but 
unlike  the  latter,  which  is  dextro-  rotatory,  it  is  optically  inactive.  Th«' 
two  salts  are  nevertheless  identical  crystallographically,  and  form 
long,  colourless  plates,  a:b:  c  =  0'8873  :  1 : 0'3865,  belonging  to  the 
rhombic  system.  Inactive  glutamic  acid,  prepared  by  decomposing 
the  hydrochloride  with  silver  carbonate,  crystallises  from  hot  water 
in  small,  rhombic  plates,  a:h:c  =  0*7454  :  1  :  1*2367,  melts  at  198° 
with  decomposition  (see  below),  and  is  readily  soluble  in  boiling 
water,  but  only  sparingly  (1  in  66-7  parts)  in  water  at  20"*,  and  in 
alcohol,  ether,  carbon  bisulphide,  and  light  petroleum.  It  difi^ers 
from  the  active  acid  in  crystalline  form;  in  its  aqueous  solution, 
ferric  chloride  produces  a  red  coloration.  The  copper  salt, 
CsHvNO.Cu  H-  2iHoO, 

is  obtained  in  blue  needles  when  the  acid  is  boiled  with  copper 
carbonate  and  the  deep-blue  solution  allowed  to  cool ;  it  loses  the 
whole  of  its  water  at  135°,  and  is  not  soluble  in  less  than  1000  parts 
of  boiling  water,  whereas  the  copper  salt  of  the  active  acid  is 
soluble  in  aboat  400  parts.  When  the  acid  is  heated  at  its  melting 
point,  it  is  decomposed  into  pyrrolidonecarboxylic  acid, 
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this  compound  melts  at  182 — 183°,  and  is  identical  with  the  pyro- 
crhitaniic  acid  obtained  by  Haitinger  (Monafsh.,  3,  228)  by  heating 
active  glutamic  acid,  and  also  with  the  glutimic  acid  prepared  by 
Schlitzenberger  (Atm.  Chim.  PJujs.  [5],  16,  372)  by  decomposing 
albumin  with  barium  hydroxide  at  180°. 

Zinc  hydroxyglutarate,  C-.HeOsZn  +  3H..0,  is  obtained  in  crystals 
when  glutamic  acid  hydrochloride  (1  part)  is  dissolved  in  ice-cold, 
very  dihite  hydrochloric  acid,  an  aqueous  solution  of  potassium 
nitrite  (1  part)  added  to  the  solution  in  the  course  of  a  few  hours, 
the  mixture  kept  at  the  ordinary  temperature  until  gas  ceases  to 
be  evolved,  then  diluted,  boiled  with  excess  of  zinc  carbonate, 
filtered,  and  evaporated.  It  crystallises  from  boiling  water  in  slender 
needles,  and  is  decomposed  by  hydrogen  sulphide  in  aqueous, solution, 
"yielding  7-hydroxyglutaric  acid.  Careful  experiments  showed  that 
this  acid  is  stable  in  a  crystalline  condition,  but  it  cannot  be  isolated ; 
on  evaporating  its  solution  at  100°,  there  remains  a  thick  syrup 
.which  gradually  solidifies  over  sulphuric  acid  to  a  mass  of  slendev, 
hygroscopic  crystals  of  butyrolactone-7-carboxylic  acid,  C5H0O4.  The 
7-hydroxyglutaric  acid  (m.  p.  72 — 73°)  described  by  Markovnikolf 
{Annalen,  182,  347),  and  also  by  Ritthausen  (/.  jpr.  Chem.,  99, 
461)  and  Uittmar  (ibid.  [2],  5,  338),  as  a  thick  syrup,  is  doubt- 
less a  mixture  of  the  7-hydroxy-acid  and  butyrolactone-7-carboxylic 
acid. 

CHo-CHo 

Butyrolactone-^l-carhoxylic    acid^      I  ^>CH*COOH,  melts    at 

49 — 50°,  and  is  very  readily  soluble  in  water  and  alcohol,  but  only 
sparingly  in  ether,  chloroform,  benzene,  and  carbon  bisulphide  ;  when 
the  lactone  is  treated  with  cold  water,  a  solution  cont^aining  18  per 
cent,  of  the  hydroxy-acid  is  obtained,  but,  on  boiling,  the  quantity  of 
this  acid  produced  amounts  to  47  per  cent.  A  salt  of  the  composition 
(C5H504)2Ca  -H  2H2O  is  obtained  in  crystals  when  a  freshly-prepared 
aqueous  solution  of  the  lactone-acid  is  neutralised  with  calcium 
carbonate  in  the  cold,  quickly  filtered,  and  evaporated  over  sulphuric 
3id.  It  is  very  readily  soluble  in  water,  to  which  it  imparts  a  slight 
jid  reaction ;  when  dried,  it  loses  2  mols.  HoO.  The  zinc  salt, 
[.C5H504)oZn  4-  2H>0,  prepared  in  like  manner,  is  amorphous,  and 
rery  readily  soluble  in  water ;  it  melts  at  100°,  loses  the  whole 
►f  its  water  at  100 — 115°,  and,  in  aqueous  solution,  is  slowly 
mverted  into  the  neutral  salt  of  hydroxyglutaric  acid.  Barium 
ityrolactonecarhoxylatey  (C5H504)2Ba,  is  obtained  as  a  colour- 
;ss,  vitreous  mass  when  a  concentrated  solution  of  the  lactone- 
icid  is  treated  with  excess  of  barium  carbonate  at  the  ordinary  tem- 
)erature,  and  the  filtrate  evaporated  under  reduced  pressure  ;  it  is 
readily  soluble  in  water,  to  which  it  imparts  a  slight  acid  reaction, 
but  is  reprecipitated  on  adding  alcohol.  The  silver  salt,  CoHgOsAgo, 
is  precipitated,  but  only  in  very  small  quantities,  when  a  concentrated 
solution  of  any  one  of  the  three  salts  just  described  is  mixed  wdth 
silver  nitrate,  and  on  boiling  the  mother  liquors,  a  further  separation 
of  the  salt  takes  place ;  it  crystallises  from  boiling  water  in  colour- 
less needles.  F.  S.  K. 

VOL.  LX.  2  / 


422  ABSTRACTS  OP  CHEMICAL  PAPERS. 

Action  of  Ammonia,  Isobutylamine,  and  Aniline  on  Ethyl 
Acetonedicarboxylate.  By  W.  O.  Emery  (Ber.,  23,  3761—37(55). 
— By  the  acrion  of  aqueous  ammonia  on  ethyl  acetonedicarboxylate, 
V.  Pechmann  and  Stokes  (Absfcr.,  1885,  1-202;  1887,  155)  obtained 
the  ethyl  salt  of  ^-hydroxyamidoglutamic  acid, 

COOEt-CH2-C(OH)(NH2)-CH.rCONH2, 
which  undergoes  condensation  forming  the  glutazine, 

or  ]SrH2-C<^^'*^2>NH  (Annalen,  260,  160).      If  the  ethyl  salt  be 

allowed  to  remain  in  the  cold  with  alcoholic  ammonia,  a  different 
reaction  takes  place,  ethyl-jS-amidoglutaconatey 

COOEt-CH:C(NH2)-CH2-COOEt, 

being  formed.  This  is  a  thick,  pale-yellow  oil,  which  boils  at  157 — 158° 
under  12 — 13  mm.  pressure,  and  has  a  sp.  gr.  of  1'11169  at  2074°. 

Isobutylamine  acts  even  more  readily  than  ammonia,  with  formation 
of  ethyl- fi-is(jbuty  lamidoglutaconate, 

COOEt-CH:C(NH-C4H9)-CH2-COOEt, 

which  is  also  a  slightly  yellow  oil  boiling  at  181 — 182°  under  17  mm. 
pressure,  and  having  a  sp.  gr.  of  1'02725  at  20'^/4''.  Aniline  acts  in 
rather  a  diiferent  manner,  1  mol.  of  water  and  2  mols.  of  alcohol 
being  eliminated.  The  product  is  sparingly  soluble  in  alcohol,  and 
crystallises  from  the  solution  in  slightly  yellow  plates  which  melt  at 
275^  with  decomposition,  and  have  the  composition  C17HUN2O2.  It 
is  probably  a  glutazine  derivative  of  the  constitution 

NHPh-C<^gf^^>NPh. 

The  oxime  of  acetonedicarboxylic  acid,  H0*N!C(CH2'C00H)o, 
already  shortly  mentioned  by  Pechmann  and  Wehsarg  (Abstr.,  1887, 
28),  is  readily  prepared  by  allowing  aqueous  solutions  of  the  acid  and 
of  hydroxylamine  to  remain  together  for  24  hours.  It  is  extracted 
by  agitation  with  ether,  and  separates  on  the  evaporation  of  the  latter 
in  large,  transparent  crystals  melting  at  53 — 54°.  After  drying  in 
the  exsiccator,  a  product  remains  which  melts  at  89°,  and  has  the 
composition  C5H5N'04,  and  therefore  consists  of  the  anhydride.  The 
silver  salt  has  the  composition  C5H5N05'Ag2,  and  explodes  on  heating. 

H.  G.  C. 

Coloured   Compounds    derived  from  Ethyl   Acetonoxalate. 

By  L.  Claisen  {Ber.,  24,  128 — 130).— When  the  colourless  sodium 
salt  of  ethyl  acetonoxalate  is  heated  with  glacial  acetic  acid,  the  solu- 
tion becomes  of  an  intense  reddish- violet  colour  (Abstr.,  1888,  676). 
This  is  due  to  the  formation  of  characteristically  coloured  metallic 
derivatives  of  the  composition  C5H3O3M',  derived  from  the  substance 
C5H4O3,  which  contains  1  mol.  of  water  less  than  acetonoxalic  acid, 
C0Me-CH2-C0-C00H  -  H2O  =  C5H4O3.      These  salts  are  best  pre- 
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pared  by  allowing  acetonoxalic  acid  to  stand  at  the  ordinary  tem- 
perature with  anhydrous  sodium  or  potassium  acetate  and  acetic 
anhydride.  The  alkali  salt  is  formed  with  the  production  of  an 
intense  violet  colour.  By  adding  barium  chloride,  silver  nitrate,  &c., 
to  the  alkaline  derivatives,  other  metallic  derivatives  are  obtained, 
which  are  mostly  well  crystallised.  The  potassium  and  sodium  salts 
are  easily  soluble  in  water ;  the  barium,  strontium,  calcium,  and 
silver  salts  are  sparingly  soluble.  In  aqueous  solution  they  are  dark 
reddish- violet,  in  solid  condition  deep  bluish- violet,  and  in  compact 
<;rystals  quite  black.  These  compounds  are  in  some  degree  like  the 
phthale'ins ;  excess  of  alkali  turns  them  bright-yellow ;  the  addition 
of  mineral  acids  restores  the  colour,  which  is  again  weakened  by 
excess  of  acid.  They  are  decolorised  by  sulphurous  acid.  The 
author  believes  the  compound  to  be  a  diacetylated  dihydroxyquinone 

of  the  formula  COMe-C<^^^^^(^g^>C-COMe. 

Ethyl  oxalacetate  on  similar  treatment  gives  blue  salts,  which, 
however,  are  less  stable  than  the  above.  E.  C.  R. 

Ethyl  /3-Acetyltricarballylate.  By  W.  O.  Emery  (Ber.,  23, 
3755 — 3756). — In  the  preparation  of  ethyl  acetosuccinate  from  ethyl 
acetoacetate  and  ethyl  bromacetate  on  the  large  scale,  considerable 
quantities  of  ethyl  B-acetyltricarballylate  are  formed,  and  may  be 
readily  separated  by  fractionating  the  product  under  reduced  pres- 
sure. It  boils  at  190*^  under  IG  mm.  pressure,  and  has  a  sp.  gr.  of 
1*12141  at  20°/4°.  The  compound  has  previously  been  obtained  in  an 
impure  condition  by  Michle  (Abstr.,  1878,  490)  ;  it  combines  with 
phenylhydi-azine  at  the  temperature  of  the  water-bath,  forming  the 
Jiydrazone,  C20H28N2OG,  which,  after  recrystallisation  first  from  carbon 
bisulphide  and  then  from  ethyl  acetate,  forms  small  prisms  melting 
at  100—101°.  H.  G.  C. 

A  New  Synthesis  of  Tricarballylic  Acid  and  of  Certain 
Ethereal  Salts.  By  W.  0.  Emery  (Ber.,  23,  3756— 3761).— The 
ethyl  salt  of  chlorosuccinic  acid  readily  acts  on  the  sodium  compounds 
of  ethyl  acetoacetate  and  of  ethyl  malonate,  with  formation  of  deriva- 
tives of  tricarballylic  acid.  Ethyl  chlorosuccinate  is  prepared  by 
saturating  an  alcoholic  solution  of  the  acid  with  hydrogen  chloride  ; 
it  boils  at  122°  under  15  ram.  pressure,  and  has  a  sp.  gr.  of  1*14557  at 
20°/4°.  When  it  is  added  to  an  alcoholic  solution  of  ethyl  sodaceto- 
Hcetate,  separation  of  sodium  chloride  takes  place  almost  immediately, 
and  the  reaction  is  complete  in  a  few  minutes.  The  product  is  a 
thick  oil,  which  distils  at  175°  under  9  mm.  pressure,  has  a  sp.  gr.  of 
1*12577  at  2074°,  and  the  composition  CuJI.»0^.  From  its  mode  of 
preparation,  it  must  be  ethyl  oc-acetyltricarhalhjlate, 

COOEt-CH,-CH(COOEt)-CHAc(COOEt). 

It  unites  wdtli  phenylhydrazine,  forming  an  oily  compound,  which 
appears  to  be  ethyll-phenyl-S-methylpyrazolone-4<-succinate,  CisHgo^oOs. 
On  hydrolysis,  it  yields  the  corresponding  acid  CuHiiNoOs,  whicli 
crystallises  from    water  containing  sulphuric  acid  in  nodules  having 

2/2 
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a  reddish  lustre,  and  melting  at  210 — 212°.  Ethyl  a-acetyltri- 
carballylate  also  reacts  with  alcoholic  ammonia,  with  formation  of  a 
well  crystallised  compound,  which  is  being  further  investigated. 

By  the  action  of  ethyl  chlorosuccinate  on  ethyl  sodiomalonate,  the 
ethyl  salt  of  propanetetracarhoxylic  acid, 

C00Et-CH2-CH(C00Et)-CH(C00Et),, 

is  obtained.  It  is  an  oil  which  distils  at  203 — 204^  under  18  mm. 
pressure,  has  a  sp.  gr.  of  1-11841  at  20°/4°,  and  cannot  be  distilled 
under  atmospheric  pressure  without  decomposition.  It  forms  a 
sodium  compound,  and  also  combines  with  chlorine  and  bromine 
forming  a  monochloro-  and  monobromo-substitution  product ;  by  the 
action  of  alcoholic  potash,  it  is  converted  into  tricarballylic  acid. 
Uthyl  hutanepentacarboxylate, 

C00Et'CH3-CH(C00Et)-C(C00Et)o-CHo-C00Et, 

is  prepared  by  acting  on  the  sodium  compound  of  ethyl  ethenyltri- 
carboxylate  with  ethyl  chlorosuccinate,  and  forms  a  thick,  colourless 
oil,  which  boils  at  216 — 218°  under  16  mm.  pressure,  and  has  a  sp.  gr. 
of  1-14088  at  2074°.  H.  G.  C. 

Synthesis  of  Aconitic  Acid.  By  L.  Claisen  and  E.  Hoki  (J5er., 
24,  120 — 127). — Ethyl  acetate  and  ethyl  oxalate  combine  in  the 
presence  of  sodium,  ethoxide  to  form  ethyl  oxalacetate, 

COOEt-CHvCO-COOEt, 

and  this,  on  remaining  with  a  concentrated  solution  of  potassium 
acetate,  dissolves  after  a  time  with  the  formation  of  the  potassium 
salt  of  a  monobasic  acid  of  the  composition  CuHigOg,  which  was 
identified  as  the  triethyl  salt  of  aconitoxalic  acid.  It  is  best  prepared 
as  follows  : — Ethyl  oxalacetate  (37  grams)  is  mixed  with  a  solution  of 
potassium  acetate  (20  grams)  in  20  c.c.  of  water,  with  constant 
shaking  ;  after  some  time  the  mixture  becomes  clear  and  slightly 
warm,  and,  in  consequence  of  the  formation  of  bye-products,  is 
blue  to  bluish-green.  On  acidifying  with  hydrochloric  or  sulphuric 
acid,  the  product  is  precipitated  as  an  oil,  and  can  be  extracted 
with  ether.  It  is  a  colourless  liquid  of  the  consistence  of  glycerol, 
easily  soluble  in  alcohol  and  ether,  sparingly  in  water ;  the  alcoholic 
solution  gives  an  intense  red  coloration  with  ferric  chloride.  The 
barium  salt,  (CuHn09)oBa  +  2H2O,  obtained  as  a  white  precipitate  on 
adding  barium  chloride  to  a  solution  of  the  potassium  salt,  is  very 
sparingly  soluble  in  water,  and  crystallises  in  slender,  felted  needles 
which  lose  their  water  of  crystallisation  at  100°,  or  on  remaining  over 
sulphuric  acid  in  a  vacuum.  The  lead  salt,  (Ci4Hi709)2Pb,  is  more 
insoluble  than  the  barium  salt,  and  is  obtained  as  a  crystalline  pre- 
cipitate on  adding  lead  nitrate  to  the  boiling  solution  of  the  barium 
salt.  It  is  somewhat  easily  soluble  in  hot  alcohol,  and,  on  the  addition 
of  water,  crystallises  in  beautiful,  short  needles. 

The  conversion  of  the  above  acid  into  aconitic  acid  is  rather  a  diffi- 
cult operation,  as  excess  of  alkali  produces  a  partial  decomposition 
into  acetic  and  oxalic  acids.      It  is  best  carried  out  as  follows  : — The 
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acid  (1  mol.)  dissolved  in  alcoliol  is  mixed  with  3  per  cent,  alcoholic 
potash  (6  mols.),  and  heated  for  three  hours  on  the  water-bath  ;  one- 
third  of  the  alcohol  is  then  distilled  off,  and  the  product  dissolved  in 
water  and  heated  until  the  solution,  on  acidification  with  acetic  acid, 
no  longer  turns  red  with  ferric  chloride.  The  solution  is  acidified 
with  acetic  acid,  calcium  acetate  added,  filtered,  the  filtrate  con- 
taining the  calcium  salt  acidified  with  sulphuric  acid,  and  the  aconitic 
acid  extracted  with  ether.  The  aconitic  acid  so  obtained  melts  after 
recrjstallisation  at  191°. 

The  authors  point  out  that  this  synthesis  is  of  importance  in  rela- 
tion to  the  presence  of  aconitic  and  citric  acids  in  nature. 

E.  C.  R. 

Hydrolysis  of  Ethereal  Salts  of  Organic  Acids  by  Potassium 
Acetate.  By  L.  Claisen  {Ber.,  24,  127— 128).— By  the  action  of 
potassium  acetate  on  ethyl  oxalacetate,  the  triethyl  salt  of  aconit- 
oxalic  acid  is  formed,  and  not  the  tetrethyl  salt  (see  preceding 
abstract).  Similarly,  from  ethyl  acetonoxalate,  the  monethyl  salt  of 
diacetonedioxalic  acid  is  formed  instead  of  the  diethyl  salt.  Hence 
potassium  acetate,  besides  acting  as  a  condensing  agent,  must  also  act 
as  a  hydrolysing  agent.  Ethyl  oxalate  (1  mol.),  when  warmed  with  a 
solution  of  potassium  acetate  (1  mol.)  in  an  equal  weight  of  water  on 
the  water-bath  with  constant  shaking,  is  easily  converted  into  potas- 
sium ethyl  oxalate.     Potassium  oxalate  is  not  formed  in  this  reaction. 

E.  C.  R. 

Synthesis  of  Chelidonic  Acid.  By  L.  Claisen  (Ber.,  24,  111 — 
120). — When  an  excess  of  ethyl  oxalate  reacts  with  acetone  in  the  pre- 
sence of  sodium  ethoxide,  the  sodium  derivative  of  ethyl  acetonoxalate, 
CHa-CO-CHo/CO-COOEt,  is  first  formed,  and  this,  by  the  further 
action  of  ethyl  oxalate  and  sodium  ethoxide,  is  converted  into  the 
disodium  salt  of  ethyl  acetonedioxalate,  CO-(CH2-CO-COOEt)2.  The 
latter  is  identical  with  ethyl  xanthochelidonate,  and  is  more  stable 
tlian  the  acid,  but  is  easily  converted  into  ethyl  chelidonate,  or 
,helidonic  acid,  CO<Cg;C(COOEt)>0 

It  is  to  be  noted  that  on  treating  ethyl  acetonoxalate  with  ethyl 
oxalate,  the  ethyl  oxalate  residue  enters  the  methyl  group,  and  not 
the  group  -CO'CHo'CO-.  Probably  other  ethereal  salts  would  give, 
with  acetone,  similar  pyrone  and  xanthopyrone  derivatives,  and  on 
treating  these  witli  ammonia,  many  new  pyridine  derivatives  would 
be  obtained.  Ethyl  acetonoxalate  and  ethyl  acetonedioxalate  corre- 
spond with  the  mono-  and  di-aldehyde  derivativ^es  of  acetone.  Com- 
pounds are  easily  prepared  containing  both  an  aldehyde  and  ethyl 
oxalate  residue.  Kerstiens  has  prepared  such  a  compound  by  acting 
on  acetone,  first  with  an  aldehyde  then  with  ethyl  oxalate.  By 
heating,  they  are  converted  into  derivatives  of  dihydropyrone.  If, 
^however,  acetone  be  treated  first  with  ethyl  oxalate  and  then  with  an 
-aldehyde,  both  the  ethyl  oxalate  and  aldehyde  residues  enter  the 
same  methyl  group  of  the  acetone,  and  a  lactone  is  formed.  The 
author  restricts  his  attention  to  ethyl  acetonedioxalate  and  its 
reactions,  and  reserves  the  last-named  compounds  for  a  later  commu- 
nication. 
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Ethyl  acetonedioxalate  (ethyl  xanthoclieUdonate)  is  prepared  by 
dissolving  ethyl  sodacetonoxalate  (5  grains)  in  hot  ethyl  oxalate 
(8  grams),  and  adding  to  the  hot  mixture  a  solution  of  sodium 
ethoxide  (2  grams)  in  alcohol  (10  c.c.)- 

The  product  is  washed  with  hydrochloric  acid  and  water,  and 
purified  by  crystallisation  from  alcohol.  350  grams  of  ethyl  sod- 
acetonoxalate yields  about  320  grams  of  crude  ethyl  acetonedioxalate  ; 
this  crystallises  in  slender  prisms,  melts  at  103 — 104°,  is  somewhat 
easily  soluble  in  hot  alcohol,  methyl  alcohol,  and  benzene,  and  gives 
an  intensely  yellow  solution  with  dilute  alkalis.  By  prolonged 
boiling,  it  is  partially  converted  into  ethyl  chelidonate.  The  alcoholic 
solution  gives  with  ferric  chloride  an  intense  brown  coloration,  with 
ferrous  sulphate  a  dark  green ;  a  greenish-yellow  copper  salt  is  preci- 
pitated by  copper  acetate,  and  a  golden-yellow  lead  salt  by  lead 
acetate. 

Chelidonic  acid  is  obtained  by  heating  the  above  compound  with 
fuming  hydrochloric  acid,  in  a  sealed  tube,  for  one  hour  at  100°,  or 
more  easily  by  simply  evaporating  it  a  few  times  with  fuming  hydro- 
chloric acid  on  the  water-bath.  It  forms  colourless  needles,  and  gives 
all  the  reactions  of  natural  chelidonic  acid,  but  melts  at  262°  with 
charring  and  evolution  of  gas.  The  natural  acid  obtained  from  the 
celandine  melts  at  220". 

Ethyl  chelidonate  is  obtained  by  saturating  an  alcoholic  solution  of 
ethyl  xanthochelidonate  with  hydrogen  chloride,  and  extracting  the 
product  with  ethei*.  It  crystallises  from  alcohol  in  short,  lustrous 
prisms,  melts  at  63°,  and  is  crystallographically  identical  with  ethyl 
chelidonate  prepared  from  the  natural  chelidonic  acid.        E.  C.  B. 

Oxidation  of  Gluconic  Acid  with  Fehling's   Solution.     By 

W.  TiEMANN  (Chem.  Centr.,  1890,  ii,  742—743;  from  Zeit.  Vereins 
Bubenzuclierind.,  1890,  787—789). — The  author's  investigation  was 
made  with  a  view  to  determine  whether  gluconic  acid  is  oxidised  to 
glycuronic  acid  by  Fehling's  solution,  such  reactions  being  objection- 
able in  the  determination  of  sugar  voiumetrically.  The  author 
believes  that  the  glycuronic  acid  is  formed,  although  no  very  definite 
result  was  obtained.  J.  W.  L. 

Action  of  Nitric  Acid  on  Ethyl  Methenyltricarboxylate. 
By  A.  P.  N.  Franchimont  and  E.  A.  Klobbie  {Eec.  Trav.  Chim., 
9,  220 — 222). — Ethyl  methenyltricarboxylate  is  prepared  by  the 
action  of  ethyl  chloroformate  on  ethyl  sodiomalonate ;  it  boils  at 
149 — 150°  under  a  pressure  of  27  mm.,  and  melts  at  29°.  It  dissolves 
in  nitric  acid  without  development  of  heat,  and  on  pouring  the  product 
into  water  an  oily  liquid  separates  of  the  composition  N02*C(COOEt)3; 
this  is  decomposed  by  warming  with  barium  hydroxide  solution,  yield- 
ing 3  mols.  of  carbonic  anhydride.  T.   G.  N. 

Action  of  Nitric  Acid  on  Methane  Di-  and  Trisulphonic 
Acids.  By  A.  P.  N.  Feanchimont  and  E.  A.  Klobbie  {Bee.  Trav. 
Climi.,    9,    223 — 224). — Although    a    nitro-derivative    of    methane- 
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disulphonio  acid  is  known  to  exist,  the  authors  were  unable  to 
prepare  nitro- derivatives  by  the  action  of  absolute  nitric  acid  on 
potassium  methanedisulphonate  and  trisulphonate.  T.   G-.  N. 

Preparation  of  Ethereal  Salts  of  Furfuracrylic  Acid.  By 
L.  Claiskn  (Ber.,  24,  14::} — 144). — Ethyl  furfuracrylate  is  easily  pre- 
pared by  a  method  similar  to  that  which  has  been  employed  by  the 
author  for  the  preparation  of  ethyl  cinnamate  (Abstr.,  1890,  891). 
Sodium  wire  (1  mol.)  is  added  to  pure  ethyl  acetate  (about  6  mols.), 
and  furfural dehyde  (1  mol.)  is  gradually  added  to  the  well  cooled 
mixture.  When  all  the  sodium  has  dissolved,  acetic  acid  (1  mol.)  is 
added,  and  then  water.  The  salt  is  washed  with  soda,  dried  v^ith 
calcium  chloride,  and  distilled.  It  is  a  pale-yellow  oil,  and  distils  at 
23o — 235*"  without  decomposition.  The  acid  prepared  from  it  melts 
at  139—140°  (compare  Marckwald,  Abstr.,  1888,  135).  By  this 
method  25  gmms  of  ethereal  salt  are  obtained  from  4U  grams  of 
furfuraldehyde. 

This  (Condensation  takes  place  easily  only  in  the  case  of  acetic  acid; 
when  homologues  of  acetic  acid  are  employed,  the  yield  is  less  the 
greater  the  molecular  weight  of  the  acid.  E.  C.  ii. 

Oxidation  Products  of  Brominated  Thiophens.  By  A.  Angeli 
and  G.  CiAMiCJAN  (Ber.,  24,  74 — 78). — It  has  been  shown  by 
Ciamiician  and  Zanetti  (Abstr.,  1890,  264,  1155)  that  whereas  by  the 
action  of  an  alkf^line  solution  of  hydroxylamine,  the  pyrrolines  are 
converted,  with  varying  dilKculty,  into  the  dioximes  of  the  corre- 
sponding 7-diketones,  the  same  reaction  does  not  take  place  with  the 
thiophens.  The  authors  find,  however,  that  brominated  thiophena 
are  converted  bj  concentrated  nitric  acid  into  open  chain  derivatives^ 
a  reaGtion  corre6|xonding  with  the  conversion  of  brominated  pyrrolinea 
into  dibromomaleinimide  (Abstr.,  1887,  597;  1888,  61). 

Tetrabromothiophen,  when  treated  with  nitric  acid  of  sp,  gr.  1*52', 
loses  its  sulphur  and  a  portion  of  the  bromine,  and  is  converted  into 
dibromomaleic  acid,  COOH-CBriCBr-COOH.  Tribromo-/3-thiotolen, 
under  similar  conditions,  yields  the  anhydride  of  bromocitraconic 
acid,  COOH-CBriCMe-COOH,  identical  with  the  compound  obtained 
by  Fittig  and  Krueemark  (Abstr.,  1881,  416).  a-Tribromothiotolen 
yields  a  compound  having  the  composition  C5H4Bro03,  which  crystal- 
lises in  small,  colourless  needles  melting  at  78 — 79°,  and  is  probably 
dihromacetylacrylic  acid,  CAcBrlCBr-COOH.  It  is  sparingly  soluble 
in  cold,  readily  in  hot  water,  and  in  alcohol,  ether,  and  benzene,  the 
latter  solution  being  precipitated  by  light  petroleum.  It  gives  a 
yellowisli  precipitate  with  phenyl  hydrazine  consisting  of  fine,  matted 
needles  which  appear  to  be  a  mixture,  as  thu  melting  point  lies  between 
84°  and  100°.  H.  G.  C. 

Trithienyl.  By  A.  Renard  {Gompt.  rend.,  112,  49— 50).— Sulphur 
vapour  and  benzene  do  not  react  at  a  dull-red  heat,  but  if  the 
mixture  is  passed  through  a  tube  heated  to  bright  redness,  there  is 
obtained,  together  with   carbon  bisulphide,   hydrogen  sulphide,  and 
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unaltered  sulplmr,  a  brownish  liquid  whicli,  when  distilled,  yields 
unaltered  benzene,  and  a  3'ellow  substance  which  soon  solidifies. 
This  last  product  is  trithienyl,  048112(048113)2,  and  after  purification 
bj  repeated  crystallisation  from  boiling  alcohol,  it  forms  yellowish 
needles  melting  at  147°  to  a  yellow  liquid  which  boils  at  357°  ; 
vapour  density  8*6.  It  is  somewhat  soluble  in  benzene,  ether,  and 
chloroform,  but  less  soluble  in  alcohol,  acetic  acid,  and  light  petr- 
oleum. When  mixed  with  cold  sulphuric  acid,  it  becomes  rose  coloured, 
and  on  heating  forms  a  violet  solution  wbich  changes  to  blue.  Water 
decolorises  this  solution,  and  precipitates  unaltered  trithienyl. 

Trithienyl  is  not  affected  by  boiling  alkaline  potassium  perman- 
ganate, nor  by  ordinary  nitric  acid.  The  direct  action  of  bromine  in 
presence  of  carbon  bisulphide  yields  trithienyl  hexahromide^  OizSaHsBre, 
as  an  unstable,  black,  amorphous  powder  which  loses  all  its  bromine 
when  exposed  to  the  air,  and  is  instantly  decolorised  by  cold  alcohol, 
ether,  and  benzene.  Tribromtrithienyl,  Oi2S3H5Br3,  is  obtained  by 
the  prolonged  action  of  bromine  at  100°  in  presence  of  acetic  acid, 
and  crystallises  from  benzene  in  slender,  confused  needles  which  melt 
at  282°,  and  are  somewhat  soluble  in  benzene,  carbon  bisulphide,  and 
chloroform,  especially  when  heated,  but  dissolve  only  slightly  in 
acetic  acid,  and  are  insoluble  in  alcohol  and  ether.  Trithienyliri- 
siili:)honic  acid,  01483115(11803)3,  is  obtained  by  the  action  of  fuming 
sul23huric  acid  at  115 — 120° ;  its  calcium  salt  is  not  crystallisable,  and 
forms  a  very  soluble,  brown  powder. 

A  compound,  O12IIB80O4,  is  obtained  by  the  action  of  fuming 
nitric  acid  in  sealed  tubes  at  150 — 160°,  or  by  the  prolonged  action  of 
chromic  acid  in  a  boiling  acetic  acid  solution.  In  both  cases  the 
product  is  precipitated  by  water  and  crystallised  from  acetic  acid. 
It  forms  white  plates  which  melt  at  312 — 313°,  but  do  not  boil  even 
at  400° ;  it  is  insoluble  in  ether,  carbon  bisulphide,  and  light  petr- 
oleum, very  slightly  soluble  in  benzene  and  chloroform,  and  slightly 
in  acetic  acid  and  in  alcohol,  especially  on  heating.  Aqueous  solu- 
tions of  alkalis  have  no  action  on  the  compound,  but  it  dissolves 
in  nitric  acid,  and  also  in  sulphuric  acid  at  100°,  forming  a  colourless 
solution.  It  gives  no  characteristic  coloration  witli  sulphuric  acid 
and  isatin,  or  with  phenanthraquinone.  0.  H.  B. 

Direct  Substitution  in  the  Aromatic  Series.  By  0.  A.  Lorry 
DE  Bruyn  (Bee.  Trav.  Ghim.,  9,  210 — 219). — The  author  takes  excep- 
tion to  the  statement  of  Laubenheimer  that,  when  the  two  nitro- 
groups  of  a  dinitro-derivative  have  the  meta-  or  para-position,  one 
cannot  be  displaced  by  a  hydroxyl-  or  amido-group,  and  suggests  the 
following  empirical  law  in  reference  to  dinitro-derivatives  : — When 
either  the  nitro-group  or  the  chlorine  or  bromine  atom  occupies  the 
ortho-  or  the  para-position  in  reference  to  a  second  nitro-group,  the 
former  group  or  atom  can  be  replaced  by  a  hydroxyl-,  alkoxyl-,  or 
amido-group,  whereas  this  substitution  does  not  occur  when  the  first 
nitro-group  occupies  the  meta-position  in  reference  to  the  second 
nitro-group.  Numerous  examples  are  adduced  which  confirm  the 
above  general  conclusions.  T.  G.  N. 


ORGANIC  CHEMISTRY.  429 

Conversion  of  Orthochloronitrobenzene  and  of  Orthobromo- 
nitrobenzene  into  Orthonitranisoil  and   Orthonitrophenetoil. 

By  C.  A.  LoBRY  DE  Bruyn  {B,ec.  Trav.  Chim.  [3],  197—207). — Sodium 
alkyl  oxides  react  with  some  halogen  derivatives  of  benzene,  substi- 
tuting the  alkoxide  group  for  the  halogen  of  the  nucleus,  and  the 
author  finds  this  reaction  obtains  in  the  cases  of  orthochloronitro- 
benzene and  orthobromonitrobenzene. 

To  a  solution  of  1  :  2-orthochloronitrobenzene  (3  grams)  in  methyl 
alcohol  (15  c.c.)  sodium  methoxide  (4  c.c.  of  a  solution  containing 
0"0607  gram  of  sodium  per  c.c.)  is  added,  and  the  mixture  is  heated 
in  a  sealed  tube  at  100°  for  six  hours.  After  evaporation  of  the 
alcohol,  the  residue  is  treated  with  water,  and  the  oily,  yellow  drops 
which  separate  are  subjected  to  steam  distillation,  when  nitranisoil 
('2  grams)  is  obtained.  The  estimation  of  the  chlorine  in  the  residues 
proves  the  reaction  to  be  quantitative. 

1  :  2-Orthobromonitrobenzene  when  similarly  treated,  yields  nitro- 
anisoil  containing  4  per  cent,  of  orthobromonitrobenzene. 

When  to  a  boiling  mixture  of  orthochloronitrobenzene  (2  grams) 
dissolved  in  alcohol  (250  c.c),  sodium  ethoxide  (25  c.c.  of  a 
solution  containing  0*0174  gram  of  sodium  per  c.c.)  is  added  in 
successive  portions  of  15  c.c.  and  10  c.c,  an  interval  of  40  hours 
elapsing  between  the  additions,  there  is  obtained  from  the  product  of 
the  reaction  by  treatment  with  weak  aqueous  soda  and  subsequent 
steam  distillation,  a  yellowish-red  liquid,  which  contains  dinitro- 
phenetoil  (80  per  cent.)  and  unaltered  orthochloronitrobenzene. 

Orthobromonitrobenzene,  when  treated  in  like  manner,  yields  a 
product  which  contains  about  Q>Q  per  cent,  of  phenetoil. 

From  the  above  instances,  the  linkage  of  the  chlorine  atom  to  the 
benzene  nucleus  appears  to  be  less  strong  than  that  of  the  bromine 
atom,  which  is  a  condition  the  reverse  of  that  obtaining  in  the  fatty 
series.  T.  G.  N. 

Unsymmetrical  Trinitrobenzene  (1:2:4).  By  C.  A.  Lobky  de 
Bruyn  {Bee.  Trav.  Chim.  [3],  184—196).— Paranitrobenzene  (40 
grams)  is  heated  with  a  mixture  of  nitric  acid  (sp.  gr.  1*52)  and 
sulphuric  anhydride  for  six  days,  at  a  temperature  which  is  gradually 
increased  from  50 — 155°;  the  contents  of  the  flask  are  then  poured 
into  cold  water,  and  the  mass,  after  washing,  is  treated  with  chloro- 
form, and  the  A^ellow  substance  which  this  solvent  extracts,  is  washed 
with  weak  sodium  carbonate  solution,  dried,  and  distilled  in  a  current 
of  carbonic  anhydride  at  150°.  By  this  means,  any  excess  of  para- 
nitrobenzene  is  removed  from  the  trinitrobenzene  remaining  in  the 
letort,  and  it  is  purified  by  boiling  with  nitric  acid  (sp.  gr.  1*4), 
from  which  it  crystallises  on  cooling,  and  then  I'ecrystallising  from 
ether,  or  from  methyl  or  ethyl  alcohol  acidified  w^ith  hydrochloric 
acid. 

As  thus  obtained,  trinitrobenzene  (1  :  2  :  4)  forms  transparent,  yellow 
crystals  melting  at  57'5°,  and  of  sp.  gr.  1'725 — 1"73  at  15*5°.  It  is 
very  soluble  in  benzene,  less  so  in  chloroform,  ether,  methyl  and 
ethyl  alcohols,  and  but  sparingly  in  carbon  bisulphide  (tables  of 
solubility  are  given).     The  crystals  enter  into  a  condition  of  super- 
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fusion,  and  on  evaporation  of  the  cliloroforni  or  benzene  solution  it 
remains  liquid  for  months,  unless  rubbed,  when  it  solidifies. 

By  the  action  of  a  dilute  solution  of  sodium  methoxide  in  methyl 
alcohol,  it  is  converted  into  dinitraniso'il  (1:2:  4),  an  almost  quanti- 
tative yield  beinc^  obtained,  and  a  similar  reaction  obtains  with  sodium 
ethoxide ;  in  this  case  some  dinitrophenol  is  also  formed,  the  yield 
depending  directly  on  the  concentration  of  the  sodium  ethoxide  solu- 
tion and  on  the  temperature  ;  thus,  at  the  ordinary  temperature  with 
dilute  sodium  ethoxide  solution,  the  yields  corresponded  with  respective 
conversions  of  74  per  cent,  and  62  per  cent,  of  the  tri- derivative  into 
dinitropheneto'il,  and  4  per  ceut.  and  6  per  ceut.  into  dinitrophenol ;  in 
the  case  of  strong  solutions  at  a  higher  temperature,  11  per  cent,  was 
converted  into  dinitropheneto'il,  and  60  per  cent,  into  dinitrophenol. 

Sodium  hydroxide  acts  in  a  complex  manner  on  the  substance, 
but  when  it  is  heated  with  sodium  carbonate  solution,  or  with  very 
dilute  soda,  dinitrophenol  (1  :  2  :  4)  is  formed  to  the  extent  of 
90  per  cent,  and  55  per  cent,  respectively  of  the  triuitrophenol  used. 

Potassium  cyanide  and  trinitrobenzene  (1:2:  4),  dissolved  in 
methyl  alcohol,  react  at  25°  to  form  dinitranisoil. 

When  trinitrobenzene  is  heated  in  sealed  tubes  with  methyl  alcohol 
at  150"  it  yields  dinitranisoil,  and  similar  treatment  with  water 
affords  dinitrophenol  (1:2:  4).  T.   G.  N. 

Symmetrical  Dinitrophenol.  By  C.  A.  Lobry  de  Bbuyx  (Jiea. 
Trav.  Chim.,  9,  208). — Dinitranisoil  is  prepared  by  heating  solutions 
of  trinitrobenzene  (1:3:5),  and  of  sodium  methoxide  in  methyl 
alcohol  at  80°  for  30  minutes.  The  dinitranisoil  thus  obtained  as 
long,  white  needles  melting  at  105°,  is  heated  with  concentrated 
hydrochloric  acid  in  sealed  tubes  at  170 — 180°  for  5 — 6  hours,  and 
the  crystalline,  reddish  product  is  purified  by  pouring  its  solution  in 
concentrated  hydrochloric  acid  into  water. 

As  thus  obtained,  ^-dinitrophenol  forms  silky  needles,  melts  at 
122°,  is  not  attacked  by  dilute  nitric  acid,  but  dissolves  in  it,  and 
crystallises  out  again  in  clear- needles,  whereas  concentrated  nitric 
acid  (sp.  gr.  1*4)  forms  with  the  substance  a  compound  which  melts 
at  173°.     The  author  is  continuing  the  research.  T.  G.  N. 

Metanitroparamidophenol  and  its  Derivatives.  By  H.  Hahle 
{J.  pr.  Chem.  [2],  43,  62 — 75). — Diacetylparamidophenol  is  best  pre- 
pared by  adding  paramidophenol  which  has  been  dried  quickly  in  a 
stream  of  hydrogen  at  130 — 140°  to  double  its  weight  of  acetic 
anhydride,  heating  in  a  reflux  apparatus  for  half  an  hour,  distilling, 
and  recrystallising  the  residue  from  water. 

Nitrodiacetylparamidophenol  is  obtained  by  adding  diacetylparamido- 
phenol (1  part)  by  degrees  to  red  fuming  nitric  acid  (1^  parts) 
cooled  by  ice,  and,  when  the  liquid  has  become  syrupy,  pouring  it 
into  ice-cold  water,  and  recrystallising  the  precipitate  from  alcohol.  It 
forms  brilliant,  sulphur-yellow  prisms  which  melt  at  146 — 147°,  and 
are  decomposed  at  260° ;  it  is  sparingly  soluble  in  water,  but  more 
freely  in  glacial  acetic  acid,  alcohol,  and  ether. 

MetanitroparainidoplLenol  (compare    Hiibner,   Abstr.,  1882,  506)  is 
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easily  obtained  by  heating  the  diacetyl  derivative  with  sodium  hydr- 
oxide, and  then  precipitating  with  an  acid.  From  ether  it  crystallises 
in  dark-red  prisms  with  a  green  lustre,  melting  at  148°,  and  from 
water  in  the  same  form  with  1  mol.  H^O  ;  it  also  dissolves  in  alcohol 
and  chloroform.  The  hydrochloride  and  sulphate  are  described  ;  also 
the  potassium  and  the  tetramethylammonium  compounds.  When  the 
latter  is  heated,  a  small  quantity  of  nitroparanisidine  is  formed  ;  this 
crystallises  in  dark-red  prisms,  melts  at  123°,  dissolves  in  water, 
alcohol,  and  ether,  sparingly  in  benzene,  and  volatilises  with  steam ; 
its  acetyl  derivative  melts  at  115°;  its  hydrochloride  is  described. 

Metanitroparadiazophe7iol  chloride  is  obtained  by  passing  nitrous 
acid  through  a  cooled  solution  of  metanitroparamidophenol,  in  alcohol 
containing  some  strong  hydrochloric  acid  ;  it  crystallises  in  colourless, 
microscopic  prisms,  explodes  in  a  closed  tube  at  126 — 129°,  and  is 
sparingly  soluble  in  water  and  alcohol,  but  insoluble  in  ether  ;  the 
perhromide  is  described.  When  heated  with  absolute  alcohol  under 
pressure  (790 — 800  mm.)  it  is  converted  into  metanitrophenol ;  this 
settles  the  constitution  of  the  above  nitroamidophenol. 

Metaparadiamidophenol  (Kohler,  Abstr.,  1884,  1159),  obtained  by 
the  usual  reducing  process,  crystallises  in  colourless,  microscopic 
prisms,  and  melts  with  decomposition  at  167 — 1G8°  ;  its  hydrochloride 
is  oxidised  by  ferric  chloride  to  a  red  substance,  probably  a  derivative 
of  the  red  substance  obtained  by  Griess,  and  others  (Abstr.,  1884, 
1322 ;  1889,  500)  ;  its  sulphate  and  ^rmce^?/Z-derivative  (melting  at 
135—136°)  are  described. 

Meta'paradiamidoauisoU  hydrochloride ,  obtained  by  reducing  meta- 
nitroparanisidine,  forms  colourless,  lustrous  leaflets,  dissolves  in  water 
with  a  brown  colour,  and  yields  a  red  colouring  matter  when 
oxidised. 

Metanitropariodophenol  is  produced  by  the  action  of  hydriodic  acid 
on  metanitroparadiazophenol  chloride  ;  it  crystallises  in  yellow  needles 
melting  at  156°,  dissolves  in  most  solvents,  and  is  not  volatile  with 
steam  ;  the  potassium  and  silver  compounds  are  described  ;  the  acetyl- 
derivative  melts  at  107"5°,  and  begins  to  boil  with  decomposition  at 
260°.  Metanitropariodophen-etoil  forms  microscopic,  yellow  needles, 
melts  at  63-5°,  and  distils  with  decomposition  at  320"".         A.  G.  B. 

Quantitative  Investigation  of  Reduction  Processes.     By  K. 

Elbs  (J.  pr.  Chem.  [2],  43,  39— 46).— An  electric  current  Avas 
passed  through  a  galvanometer,  and  then  through  a  decomposing  cell 
containing  either  an  acid  or  alkaline  solution  of  the  substance  to  be 
reduced.  The  anode  was  separated  from  the  cathode  by  a  porous 
plate,  and  a  tube  was  provided  whereby  the  evolved  hydrogen  could 
be  collected  and  measured.  The  electrodes  were  platinum  foil  of 
15*6  sq.c.  surface  ;  the  current  was  generated  by  2 — 4  Bunaen's  cells  ; 
the  readings  were  taken  every  five  minutes,  and  averaged  on  one 
hour. 

The  amount  of  hydrogen  consumed  in  reducing  the  substance 
present  is  the  difference  between  the  amount  actually  evolved  and  the 
amount  which  should  theoretically  be  evolved,  as  calculated  from  the 
intensity  of  the  current  shown  by  the  galvanometer.     The  strength  of 
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the  solution,  the  intensity  of  the  current,  the  hydrogen  liberated 
thereby,  the  hydrogen  evolved,  the  hydrogen  used  in  reduction,  and 
the  temperature  are  given  in  each  experiment. 

The  substances  experimented  on  were  orthonitrophenol,  paranitro- 
phenol,  orthoparadinitrophenol,  and  picric  acid;  they  were  dissolved 
in  water  or  alcohol  of  different  strengths,  generally  to  the  extent  of 
O'Ol  or  0"1  gram-molecule  per  litre ;  the  quantity  of  sulphuric  acid 
added  was  generally  2,  but  sometimes  4  gram- molecules  ;  where  sodium 
hydroxide  was  used,  2  gram  molecules  were  added. 

The  author  has  not  classified  his  results,  and,  inasmuch  as  nearly 
every  condition  varies  in  every  experiment,  it  is  difficult  to  see  any 
relation  between  them.  A  stronger  current  does  not  bring  about  a 
proportionally  greater  reduction,  a  less  percentage  of  hydrogen  being 
consumed.  Greater  reduction  occurs  in  alkaline  than  in  acid  solution. 
The  order  of  reducibility  of  the  substances  experimented  on  is  the 
same  as  that  in  which  they  are  quoted  above,  the  position  of  the 
nitro-group  seemingly  influencing  it ;  for  a  genei'al  conclusion,  how- 
ever, the  author  requires  a  more  extensive  series  of  experiments. 

A.  G.  B. 

Phenol  of  Birchwood  Tar.  By  M.  Pfrengkr  (Arch.  Pharm., 
228,  713 — 719). — Oleum  hetulini  cetherium  rectificatum  was  the  raw 
material  employed;  it  is  a  brownish-yellow  refracting  liquid  with 
acid  reaction  and  sp.  gr.  0*956  at  15°.  The  liquid  was  freed  from 
acid  by  means  of  sodium  carbonate,  washed  with  water,  and  treated 
repeatedly  with  aqueous  potash  to  obtain  the  phenoxide.  From  the 
latter,  the  phenol  was  separated  by  sulphuric  acid,  taken  up  with 
ether,  well  washed,  and  finally  dried  with  sodium  sulphate.  The 
purified  phenol  was  fractionated.  After  numerous  operations,  a  frac- 
tion, 181°  to  191,  probably  cresol  with  a  small  amount  of  phenol, 
was  obtained.  The  fraction  191°  to  200°,  when  heated  with  zinc- 
dust,  yielded  mainly  toluene  and  a  little  anisoil.  The  same  fraction, 
when  heated  at  150°  with  methyl  iodide  and  some  methyl  alcohol, 
yielded  methyl  cresyl  ether  and  a  little  catechol  dimethyl  ether. 
The  fraction  200°  to  205°  was  dissolved  in  ether  and  heated  at  80° 
with  alcoholic  potash;  on  cooling,  the  long  needles  of  the  potassium 
salt  were  collected,  dissolved  in  water,  and  decomposed  by  hydrochloric 
acid,  after  which  the  separated  compound  was  purified,  and  found 
to  be  guaiacol.  The  same  fraction  heated  at  150°  with  methyl 
iodide  yielded  mainly  catechol  dimeth^d  ether  and  a  little  methyl 
cresyl  ether. 

The  fraction  206°  to  211°,  when  fused  with  potassium  hydroxide, 
yielded,  as  the  only  definite  product,  hydroxyisophthalic  acid.  The 
fraction  218°  to  224°  gives  the  reactions  of  monomethyl  homoxy- 
catechol  (creosol).  The  constituents  of  birchwood  tar  creosote  are 
traces  of  phenol,  cresol,  guaiacol,  1.3.4-xylenol  and  1.3.4-creosol, 
the  third  and  last  compounds  forming  the  bulk.  J.  T. 

Constitution  of  Quinone.  By  F.  Kehrmaxn  (J.  pr.  Ghem.  [2], 
43,  106 — 110). — It  was  a  work  of  supererogation  on  the  part  of  Nei 
to  prove  that  the  anilic  acids  contain  two  hydroxyl  groups  (Abstr., 
1890,  1271),  as  this  has  already  been  generally  accepted. 
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The  tendency  of  quinone  to  form  additive  products  with  2  and 
4  atoms  of  bromine  (loc.  cit.),  which  enter  in  pairs  into  the  ortho- 
position,  is  no  better  evidence  for  Fittig's  than  for  Claus's  formula 
for  quinone.  Analogy  cannot  be  drawn  between  Baeyer's  additive 
products  of  terephthalic  acid  and  additive  products  of  quinone,  for  the 
latter  is  an  oxygen  additive  product,  whilst  hydroterephthalic  acids 
are  hydrogen  additive  products.  The  possibility  that  bromine  may 
attach  itself  to  the  oxygen  atom  in  quinone,  and  not  to  the  carbon 
atom,  must  not  be  overlooked.  A.   G.  B. 

Colour  Reactions  of  Aromatic  Amines.  By  C.  Lauth  (Compt, 
rend.,  Ill,  975 — 977). — The  author  has  extended  the  reaction  with 
lead  peroxide  to  a  large  number  of  amines.  One  drop  of  a 
liquid  amine,  or  an  equivalent  quantity  of  a  solid,  is  mixed  in  a 
watch  glass  with  10  drops  of  a  mixture  of  3  vols,  of  acetic  acid  of 
8°  and  7  vols,  of  water.  Fragments  of  lead  peroxide  are  placed  near 
the  edge  of  the  watch  glass,  and  by  inclining  the  latter  the  liquid  is 
made  to  touch  the  peroxide.  A  similar  experiment  should  be  made 
with  an  alcoholic  solution  of  acetic  acid  of  similar  dilution,  since 
some  of  the  bases  are  not  soluble  in  aqueous  acetic  acid.  The  colour 
reactions  in  the  second  case  are  sometimes  different,  in  consequence 
of  the  presence  of  oxidation  products  of  the  alcohol.  The  following 
results  were  obtained,  the  second  series  of  colours  being  those  obtained 
with  the  alcoholic  solution : — 

Aniline,  very  fugitive  violet-red,  changing  to  red-brown;  with 
alcohol  the  same.  Methylaniline^  blue-green,  violet,  blue,  olive ; 
violet,  red-violet,  olive.  Dimethylanilhie,  orange,  grass-green,  olive- 
green,  grey ;  orange-green.  Ethylanlline,  blue-green,  blue,  violet, 
olive ;  violet,  violet-black,  olive.  JDietlnjlanillne,  bright  orange, 
yellow ;  greenish-yellow.  Benzyla7iiline,  red-brown,  reddish-violet, 
grey  ;  yellowish-grey,  green.  Methylhenzijlaniline,  orange,  greenish- 
yellow,  grey-green;  bright  green,  blue-green,  violet.  Etliylbenzyl- 
aniline,  orange  ;  olive,  bright  green,  olive.  Diphenylamine,  very  faint 
violet-grey  ;  bright  green,  olive.  Methyldiphenylamine,  magenta-red, 
violet,  brown;  violet- brown.  Faratoluidine,  bright  blood-red,  brown- 
red;  bright  blood-red.  Orthotoluidine,  dragon-green,  violet;  red- 
violet,  brown- violet,  orchil-coloar.  Dimethylparatoluidine,  green- 
brown,  dull  yellow;  green-brown,  dull  yellow.  Vimethylorthotolu- 
idine,  bright  orange-red,  orange-brown  ;  green-brown,  olive.  Xylidine 
(meta-a-,  meta-/3-,  and  a  mixture  of  ortho-  and  para-),  blue- violet, 
dark-grey ;  violet-red,  orchil-colour.  JParaphGnylenediamine,  bright 
blue-green,  brown  ;  bright  blue-green,  brown.  Metaphenylenediamine, 
brown ;  brown.  Dimethylparaphenylenediamine,  magenta-red,  blue- 
violet,  violet-black  ;  magenta-red,  blue-violet,  blue-black.  Bimethyl- 
metaphenylenediamine.  faint  yellow-brown  ;  yellow-brown.  Toluylene- 
diamine,  bright  brown-red ;  bright  brown-red.  cc-Naphthylamine, 
very  faint  blue-violet ;  very  faint  blue-violet.  ^-Naphthylamine, 
very  faint  brown-yellow ;  very  faint  reddish-brown.  Dimethyl-u.- 
naphihylamme,  bright  madder-red,  opaque- white  ;  madder-red,  only 
slightly  soluble.  Benzidine,  intense  pure  blue,  violet,  red ;  yellow 
solution    and    blue    precipitate.       Tetramethijlhenzidine,    grass-green, 
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orange  in  presence  of  excess  of  acid ;  grass-green.  Bimethylortho- 
anisidine,  magenta-violet,  dull  violet ;  grey-green,  olive.  Dimethyl- 
rnetanisidine,  yellow-brown  ;  yellow-brown.  C.  H.  B. 

Orthamidoparaditolylamine.  By  0.  Fischer  and  L.  Sieder 
{Ber.,  23,  3798 — 3802). — Orthamidoparaditolylamine, 

NH^-CcHsMe-NH-CH,, 

is  prepared  by  reducing  orthonitroditolylamine  (Abstr.,  1882,  1059) 
with  tin  and  hydrochloric  acid,  removing  the  tin  with  hydrogen 
sulphide,  and  precipitating  the  base  with  alkali.  It  crystallises  from 
light  petroleum  in  beautiful,  colourless  prisms,  which  quickly  assume  a 
brownish-red  colour  in  the  air ;  it  melts  at  109^^,  and  dissolves  in  con- 
centrated sulphuric  acid  with  a  beautiful,  blue  coloration,  which 
changes  to  green  on  boiling  or  remaining  for  some  time.  The  hydro- 
chloride and  oxalate  crystallise  in  beautiful,  colourless  needles,  the  latter 
being  almost  insoluble  in  cold  water.  The  picrate,  CuHieNajCeHaNaO;, 
forms  brownish-red  crystals.  On  long-continued  boiling  with  an 
excess  of  acetic  anhydride,  the  diamine  is  converted  into  the  acetyl 
compound,  C14H5N2AC,  which  crystallises  from  alcohol  in  white  prisms 
melting  at  126°. 

When  an  alcoholic  solution  of  the  diamine  is  boiled  with  carbon 
bisulphide  for  8 — 10  hours,  it  is  converted    into  the  corresponding 

thiocarhamide,   CfiH3Me<^^VTj ^]>CS,  which    is    separated    from  a 

little  adhering  yellow  colouring  matter  by  repeated  crystallisation  from 
alcohol,  and  then  forms  colourless  prisms  melting  at  270'^.  It  is  in- 
soluble in  water,  sparingly  soluble  in  light  petroleum,  readily  in 
hot  alcohol  and  benzene,  and  also  soluble  in  concentrated  sulph- 
uric acid  with  a  green  colour. 

The  diamine  condenses  with  aldehydes  like  other  orthodiamines, 
forming  anhydro-bases  which  may  be  regarded  as  derivatives  of 
dihydroamidines.     Benzaldehyde    yields    a    compound    having    the 

NTC-H  ) 
constitution  C6H3Me<[-jyq^iT^^ ^]>CHPh;    the  crude,  reddish-yellow, 

crystalline  compound  is  purified  by  frequent  crystallisation  from 
alcohol  with  addition  of  animal  charcoal,  and  then  forms  stellate 
groups  of  colourless  needles,  and  melts  at  156°.  The  hydrochloride 
forms  long,  colourless  prisms  ;  the platinochloride,  (C2iHo„N'o)2,H2PtCl6, 
orange  crystals  melting  at  271°  ;  and  the  aurochloride, 

C2iHooN2,HAuCl4, 

golden-yellow  needles.  The  anhydro-compound  obtained  from  salicyl- 
aldehyde  separates  from  alcohol  in  yellow  crystals ;  it  melts  at  160"^, 
and  is  sparingly  soluble  in  water,  alcohol,  and  hydrochloric  acid, 
readily  in  benzene  and  hot  dilute  sulphuric  acid.  The  orthonitro- 
benzaldehyde-derivative  forms  radiating,  yellow  crystals,  and  melts 
at  113°. 

On  addition  of  ferric  chloride  to  a  solution  of  the  base  in  alcoholic 
hydrochloric  acid,  a  blood-red  solution  is  obtained,  from  which  almost 
black  crystals    with    a    steel-blue    lustre    separate.     These    contain 
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iron,  and  on  treatment  with  ammonia  assume  a  beautifal,  red  colour. 
The  separated  red  flakes  are  carefully  washed,  dried,  and  extracted 
with  benzene,  which  leaves  hydrated  ferric  oxide  as  a  residue.  On 
concentrating  the  extract,  or  adding  a  little  light  petroleum,  garnet- 
red,  spear-shaped  needles  or  narrow  plates  separate.  This  sub- 
stance melts  at  188",  decomposes  on  more  strongly  heating,  and  is 
fairly  soluble  in  benzene,  toluene,  and  boiling  alcohol,  sparingly  in 
light  petroleum.  It  is  a  feeble  base,  the  salts  of  which  are  decom- 
posed by  water.  Its  formation  is  represented  by  tlie  following  equa- 
tion :— 2C,4H:cN,>  +  20  =  CssH^^NsO  +  NH3  +  HoO.  Unlike  the 
oxidation  product  of  orthodiamidobenzene,  its  solutions  show  no 
fluorescence,  and  it  appears  to  belong  to  a  new  class  of  compounds, 
of  which  the  oxidation  product  of  metaparatoluylenediamine  is  also 
a  member.  This  has  the  composition  CuHisN^O,  and  crystallises 
from  meth}^  alcohol  in  brownish-red  crystals  melting  at  246 — 247°. 

H.  G.  C. 

Action  of  Phosphorus  Chloride  on  Aromatic  Tertiary 
Amines.  By  A.  Mtchaelis  and  A.  Schenk  (Annalen,  260,  1 — 39 ; 
compare  Abstr.,  1888,  834). — FaraphenylenecUmethylaminedimethyl- 
phosphine,  PMe./C6H4*NMe2,  is  obtained  by  gradually  adding  the 
theoretical  quantity  of  dimethylamidophosphenyl  chloride  to  zinc 
methyl,  both  compounds  being  previously  dissolved  in  benzene,  and 
the  reaction  being  carried  out  in  the  cold  and  in  an  atmosphere  of 
dry  carbonic  anh^^dride ;  the  benzene  is  then  distilled  off  in  an  atmo- 
sphere of  carbonic  anhydride,  the  residual  zinc  compound  treated  with 
excess  of  dilute  soda,  and  the  phosphine  extracted  with  ether.  It  is 
a  colourless,  highly  refractive  liquid,  boils  at  265",  is  lighter  than 
water,  and  verj^  readily  oxidises  on  exposure  to  the  air ;  it  solidifies, 
when  cooled,  to  a  transparent,  crystalline  mass  which  melts  at  10°. 

Fa raphenylenedimethylaminedimethylphosphine  oxide^ 

POMe2-Cf.H4-]SrMe2  +  H^O, 

is  formed  when  the  phosphine  is  exposed  to  the  air,  or,  more  quickly, 
when  it  is  heated  with  finely  divided  mercuric  oxide  ;  it  crystallises 
from  hot  ether  in  slender,  colourless  needles,  melts  at  62°,  and  is 
very  readily  soluble  in  alcohol  and  chloroform. 

The  sulphide,  PSMe2*C6H4*NMe2,  is  best  prepared  by  treating  the 
phosphine  with  the  theoretical  quantity  of  sulphur  in  chloroform 
solution  ;  it  crystallises  from  hot  alcohol,  in  which  it  is  very  readily 
soluble,  in  colourless  needles,  melts  at  165°,  and  turns  yellow  on  ex- 
posure to  light. 

The  compound  PMe2*C6H4-]S"Me2,CS2  is  produced  by  the  direct 
combination  of  its  constituents,  the  reaction  being  very  energetic ;  it 
is  a  red  powder,  melts  at  162°,  and  is  sparingly  soluble  in  alcohol. 

Paraphenylenediviethylaininetri7)iethyl2)hosphGnmm  'iodide^ 
PIMe3-CaH4-NMe2, 
prepared  by  treating  the  phosphine  with  methyl  iodide  in  well-cooled 
ethereal    solution,    crystallises    from    alcohol    in    colourless    needles, 
melts  at  264°,  and  turns  yellowish  on  exposure  to  light. 

The  compound  PIMe2Et-C6H4-NMe2,  obtained  by  treating  the  base 
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with  ethyl  iodide  under  the  same  conditions,  crysballises  in  colourless 
needles,  melts  at  199°,  and  tarns  yellowish  on  exposure  to  liq-ht. 

ParaphenylenedimethylaininediethylpJiosphine,  PEt2*C6H4'^AIe2,  is 
formed  when  dimethylaraidophosphenyl  chloride  is  treated  with  zinc 
ethyl  as  described  in  the  case  of  the  corresponding  dimethyl  deriva- 
tive. It  is  a  colourless  liquid,  boils  at  298°,  and  solidifies  when 
cooled,  meltiiio^  again  at  125°;  it  oxidises  on  exposure  to  the  air, 
combines  readily  with  bromine,  and  dissolves  freely  in  hydrochloric 
acid,  sulphuric  acid,  &c.  The  oxide,  POEts'CeHi'NMeo  +  HjO,  pre- 
pared by  heating  the  phosphine  with  mercuric  oxide,  crystallises  from 
ether  in  thick,  transparent  needles,  melts  at  65°,  and  is  very  readily 
soluble  in  alcohol  and  chloroform.  The  sulphide,  PSEta'CgHi'iS'Meo, 
is  a  colourless,  crystalline  compound  melting  at  148°.  The  compound 
PEt2-C6H4*NMe2,CS2  crystallises  in  small,  red  plates,  melts  at  107°, 
and  is  insoluble  in  ether,  but  soluble  in  alcohol  and  hydrochloric  acid. 

Paraphenylenedimethylaminedietkyhnethylphosphonium  iodide, 
PIMeEt2-C6H4-i^Me2, 
formed  by  the  combination  of  the  phosphine  with  methyl  iodide, 
separates  from  alcohol  in  colourless  crystals,  melts  at  186°,  and  is 
readily  soluble  in  chloroform,  bat  insoluble  in  ether.  The  correspond- 
ing /np^7i?/Z  derivative,  PIEt3'C6H4*N'Me2,  is  formed  when  the  phosphine 
is  warmed  with  ethyl  iodide;  it  crystallises  from  alcohol  in  thick, 
colourless  needles,  melts  at  180°,  and  is  insoluble  in  ether,  but  readily 
soluble  in  chloroform. 

Paraphenylenedimethyla minediphenylpliospTiine  oxide^ 

POPho-CeH^-NMe^, 

is  obtained  when  the  corresponding  phosphine  {loc.  cit.)  is  boiled 
with  excess  of  ferric  chloride  ;  it  separates  from  hot  dilute  alcohol 
in  colourless,  moss-like  crystals,  melts  at  183-5°,  and  is  readily  soluble 
in  alcohol,  chloroform,  and  concentrafed  hydrochloric  acid,  but  in- 
soluble in  water.  The  sulphide,  PSPha'CsH^-NMeo,  prepared  by 
boiling  the  phosphine  with  a  carbon  bisulphide  solution  of  the  theo- 
retical quantity  of  sulphur,  crystallises  in  slender,  colourless  needles, 
melts  at  183°,  and  is  readily  soluble  in  alcohol  and  chloroform. 

Paraphenylenedimethylaminediphenylmethylphosphonium  iodide, 
PIMePhz-CgH^-NMea, 
is  a  thick,  yellowish  oil ;  when  treated  with  silver  oxide  in  hot  alcoholic 
solution,    it  is    converted    into    a   deliquescent,    crystalline,  strongly 
alkaline  hydroxide,  the  platinochloride   (PPh2'C6H4*jNlVIe2)2,H2PtCl6,  of 
which  separates  from  alcohol  in  orange  plates. 

Phe^iylenedimethylaiininephenylmethylphosphine  oxide, 

POPhMe-C6H4-NMe2, 
is  formed  when  a  solution  of  the  hydroxide  just  referred  to,  or  of  the 
corresponding  iodide,    is  boiled  with  potash ;    it    separates    from  a 
mixture  of  chloroform  and  light  petroleum  in  compact  crj-stals,  melts 
at  146°,  and  is  very  readily  soluble  in  most  ordinary  solvents. 

DiethylamidophospJienyl  chloride,  PCl2'C6H4*NEt2,  prepared  as  de- 
scribed in  the  case  of  the  corresponding  dimethyl  compound  (Zoc.  cit.), 
is  a  thick,  reddish  oil,  readily  soluble  in  benzene,  ether,  and  alcohol. 
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Methylhenzylamidophosphemjl  chloride,  PCl2*CoH4'XMe'C7H7,  ob- 
tained in  a  similar  manner,  is  a  reddish  oil,  and  resembles  the  diethjl- 
derivative  in  its  properties. 

Metlnjlhenzijlawidophospliinic  acid,  P(OH2)'C6H4*]S'Me'07H7,  obtained 
by  decomposing  the  sodium  salt  (see  below)  with  dilute  hydrochloric 
acid,  crystallises  from  water  or  very  dilute  alcohol  in  small,  slender 
needles,  melts  at  96°,  turns  greenish  on  exposure  to  the  air,  and  is 
soluble  in  acids  and  alkalis.     The  sodium  salt, 

0:N'a-P(OH)-C6H4-NMe-C7H7  +  2HoO, 

is  deposited  in  colourless  needles  or  plates  when  methylbenzylamido- 
phosphenyl  chloride  is  decomposed  with  water,  the  solution 
neutralised  with  sodium  carbonate,  evaporated  to  dryness,  and  the 
residue  extracted  with  hot  alcohol ;  it  melts  at  233°. 

Ethylhenzylamidophosphenyl  chloride,  PClo*C6H4'NEt'C7H7,  prepared 
from  ethylbenzylamine,  is  an  oil. 

Methylphenylamidophosphenyl  chloride,  PCL'CeHi'NMePh,  is  also  an 
oil ;  when  treated  with  concentrated  soda,  it  solidifies  to  a  mass  of 
crystals  of  sodium  Tnethylphenylamidophosphinate, 

ONa-P(OH)-C6H4-NMePh  +  2H2O. 

This  salt  crystallises  from  alcohol  in  colourless,  lustrous  plates,  melts 
at  265°,  and  is  very  readily  soluble  in  water,  but  almost  insoluble  in 
benzene  and  chloroform.     The  corresponding  acid, 

PCOHoj-CeH^NMePh, 

crj'stallises  from  hot  water  in  small  needles  and  from  alcohol  in 
nacreous  plates,  and  melts  at  150*5°.  P.  S.  K. 

New  Synthesis  by  means  of  Diazo-compounds.  By  R.  Hirsch 
{Ber.,  23,  3705 — 3710). — The  author,  when  preparing  phenol  by  a 
synthetical  method  which  has  lately  been  used  commercially,  namely 
the  decomposition  of  diazobenzene  salts  by  boiling,  has  never  ob- 
tained anything  like  a  theoretical  yield,  and  an  examination  of  the 
bye-products  led  to  the  following  results  : — 

If  aniline  hydrochloride  is  diazotised  and  the  solution  warmed  until 
all  the  diazo-compound  is  destroyed,  and  then  distilled  as  long  as  any 
trace  of  phenol  comes  over,  the  residue  consists  of  a  brownish  liquid 
and  a  small  quantity  of  resin,  and  deposits  crystals  after  a  time.  These 
crystals  were  identified  as  parahydroxydiphenyl,  C12H10O.  Xitro- 
liydroxydiphenyl  is  also  formed  in  the  reaction  when  an  excess  of 
nitrite  is  used,  or  when  the  diazo-solution  is  not  allowed  to  remain 
long  enough  for  the  complete  absorption  of  the  nitrite.  As  it  is 
probable  that  the  hydroxydi phenyl  is  formed  from  phenol  and 
diazobenzene,  a  solution  of  diazobenzene  was  shaken  with  phenol 
with  the  following  results  : — 500  c.c.  of  diazobenzene  solution, 
corresponding  with  50  grams  of  aniline,  was  shaken  with  500  grams 
of  phenol  containing  10  per  cent,  of  water ;  the  phenol  solution 
increased  in  weight  to  615  grams,  and  the  aqueous  solution  contained 
only  hydrochloric  acid,  sodium  chloride,  and  phenol.  The  author 
supposes  this  phenol  solution  to  contain  oxyazobenzene,  C6H5*N"2*006H3. 
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It  evolves  gas  after  a  time  in  the  cold,  and  decomposes  violently  on 
heating.  It  was  cautiously  decomposed  in  a  reflux  apparatus,  and 
the  phenol  solution  washed  with  strong  salt  solution  and  distilled. 
The  portion  boiling  above  200°  was  mixed  with  twice  its  weight  of 
toluene  and  extracted  with  10  per  cent,  aqueous  soda.  The  soda 
solution  is  coloured  intensely  blue  and  absorbs  considerable  quantities 
of  oxygen.  The  product  insoluble  in  soda,  oq  distillation,  gave,  between 
260°  and  290°,  diphenyl  ether,  OPho,  to  the  extent  of  about  50  per  cent, 
on  the  aniline  used,  and  between  320°  and  350°  a  neutral  oil  which  is 
believed  to  be  the  ether,  CloHg-OPh, 

The  soda  solution  was  covered  with  half  its  volume  of  toluene  and 
acidified  with  constant  shaking.  On  distillation  of  the  toluene,  a 
small  quantity  of  phenol  was  obtained,  and,  between  260°  and  300°,  a 
mixture  of  parahydroxydiphenyl  and  orthohydroxydiphenyl  to  the 
extent  of  more  than  half  the  weight  of  aniline  employed. 

The  blue  compound,  owing  to  the  small  yield,  could  not  be  isolated. 
It,  however,  forms  an  easily  oxidisable  leuco-compound,  and  behaves 
like  a  solution  of  paradihydroxydiphenylamine. 

The  author  has  obtained  similar  results  with  the  homologues  of 
aniline,  and  with  benzidine  and  naphthylamine ;  and  also  when 
ortho-,  meta-,  or  para-cresol  is  substituted  for  phenol.  The  phenols 
obtained  give  excellent  yields  of  the  corresponding  hydrocarbons 
w'hen  heated  with  zinc-dust.  On  nitration  in  acetic  acid  solution, 
well  crystallised  nitro-compounds  aj'e  formed.  The  description  of 
the  new  compounds  is  reserved  for  a  later  communication. 

E.  C.  R. 

Action  of  Phenylhydrazine  on  a-Hydroxy-acids  and  their 
Ethereal  Salts,  II.  By  A.  Reissert  and  W.  Kayshr  (Ber.,  23, 
3701 — 3 "05). — The  authors  have  already  studied  the  action  of 
phenylhydrazine  on  a-hydroxybutyric  acid  and  mandelic  acid  (Abstr., 
1890,  155)  ;  the  present  paper  deals  with  the  further  study  of  the 
action  of  phenylhydrazine  on  mandelic  acid  and  its  ethereal  salts. 

When  the  reaction  between  mandelic  acid  and  phenylhydrazine  is 
brought  about  quickly  (within  an  hour),  pseudophenylhydrazido- 
mandelic  acid  is  formed ;  if,  however,  the  mixture  is  heated  for  a  dav 
at  150°,  a  mixture  of  pseudophenylhydrazidoma-ndelic  acid  and 
mandelic  anilide  is  obtained,  which  cannot  be  separated  by  crystal- 
lisation. 

Mandelic  a7iilide,  OH-CHPh-CO'NHPh,  obtained  from  the  above 
mixture  by  extraction  with  acetic  anhydride,  melts  at  146°,  crystal- 
lises from  water  in  beautiful,  iridescent  plates  and  dissolves  easily  in 
alcohol,  ether,  benzene,  chloroform,  and  acetic  acid,  sparingly  in 
light  petroleum ;  this  solvent  precipitates  it  from  its  solution  in 
benzene  or  chloroform.  The  ethyl  salt  of  mandelic  acid  yields  with 
phenylhydrazine  the  anhydride  of  phenylhydrazidophenylacetic  acid, 

I       ~7>NoHPh  (which  melts  at  165—166°),  together  with  varying 

(juantities  of  pseudophenylhydrazidomandelic  acid  and  benzylidene- 
phenylhydrazine  (m.  p.  153°). 

Dibenzoylpseudophenylhydrazidomandelic  acid,  CogHaaNaOi,  obtained 
by  the  action  of  benzoic  chloride  on  pseudophenylhydrazidomandelic 
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acid,  crystallises  from  alcohol  in  colourless  needles,  melts  at  208°,  and 
is  easily  decomposed  into  benzoic  and  mandelic  acids  and  phenylliydr- 
azine.  Nitrosopseudophenylhydrazidomandelic  acid,  CiJliz^iOs,  ob- 
tained by  tbe  action  of  nitrous  acid  on  pseudophenylhydrazido mandelic 
acid,  is  very  unstable,  decomposes  at  about  70°,  and  is  an  acid  whose 
salts  with  the  heavy  metals  are  extremely  unstable.  E.  0.  R. 

Determination    of   the    Spacial    Configuration    of    Stereo- 

isomeric  Oximes.      By  A.  Hantzsch   (Ber.,  24,  13 — 31 ;   see  also 

Abstr.,  1890,  348,  970,  1263,  1273).— I.   The  Configuration  of  Stereo- 

isomeric   Aldoxlmes. — In    their    first    paper    on    the    "  asymmetrical 

nitrogen  atom,"  Hantzsch  and  Werner,  in  agreement  with  the  results 

of  Goldschmidt,  adopted  the  view  that  the  two  benzaldoximes  are 

structurally   identical,  and   that   their  isomerism   is   due  to   stereo- 

.  .     1  .  ^1     XI.    ^  1       Ph-C-H         Ph-C-H 

metrical  causes,  as  represented,  by  the  lormulae,  M       and        M 

The  structural  identity  of  these  and  similar  oximes,  which  has  been 
disputed  by  many  chemists  (Abstr.,  1890,  1121,  1412),  follows  from 
the  fact  that  the  acetyl  derivatives  of  the  /3-oximes  are  converted  by 
traces  of  hydrogen  chloride  or  of  acetic  chloride  at  the  ordinary 
temperature  into  the  acetyl  derivatives  of  the  a-oximes,  whereas, 
as  already  frequently  shown,  hydrogen  chloride  has  the  reverse 
action  on  the  oximes  themselves,  converting  the  a-  into  the  /r^-com- 
pound.  This  is  in  full  agreement  with  Hantzsch  and  Werner's 
formulae,  whereas,  to  explain  it  according  to  the  formulae  given  by 
Beckmann,  namely, 

CHPh-CiNOAc  and  CHPh-C-NAc, 

O 

it  is  necessary  to  assume  that  a  far  reaching  intramolecular  change 
takes  place,  including  a  migration  of  the  acetyl  group  from  the 
nitrogen  atom  to  the  oxygen  atom.  Further,  both  a-  and  yS-acetyl 
compounds  are  equally  readily  converted  by  soda  or  ammonia  at  the 
ordinary  temperature  into  the  original  oximes,  whilst,  if  in  the  one 
case  the  acetyl  group  were  combined  with  oxygen,  and  in  the  other 
with  nitrogen,  some  difference  would  almost  certainly  be  noticed  in 
their  stability  towards  alkalis. 

Hantzsch  and  Werner  assigned  to  ^-benzaldoxime  the  second  of  the 
formulae  given  above,  as  it  readily  yields  benzonitrile  by  loss  of  the 
elements  uf  water.  The  validity  of  this  argument  was,  however,  dis- 
puted by  Beckmann  (Abstr.,  1890,  1121),  who  maintained  that  benz- 
amide  is  the  first  product  of  the  reaction,  and  that  this  then  loses  water, 
forming  the  nitrile.  The  author,  as  is  shown  in  detail  in  a  subse- 
quent abstract,  finds  that,  in  reality,  benzonitrile  is  obtained  directly, 
and  that  the  benzamide  found  is  really  formed  from  the  latter  by  the 
assumption  of  the  elements  of  water.  Moreover,  not  only  /3-benzal- 
doxime,  but  all  |(3-aldoximes  under  certain  conditions,  readily  yield 
nitriles  at  the  ordinary  temperature,  whilst  under  the  same  circum- 
stances the  a-oximes  yield  no  trace  of  nitrile.     This  reaction,  therefore, 

2  g  2 
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affords  a  ready  means  of  ascertaining  to  which  group  any  particuhir 
oxime  belongs,  it  being  assumed  in  this,  as  in  the  case  of  maleic  acid, 
&c.,  that  the  groups  between  which  the  reaction  takes  place  occupy  an 
adjacent  position  in  the  molecule.  The  conversion  of  the  /3-aldoxinies 
into  nitriles  is  represented  as  follows  : — 

X-C-H  X-C    ^ 

I^.OH=       i^  +  H.O. 

The  yS-oximes  themselves  do  not  usually  pass  directly  into  the 
nitriles,  but  their  acetyl  derivatives,  which,  as  above  stated,  are  re- 
converted by  soda  or  ammonia  into  the  original  compound,  are 
resolved  by  the  alkaline  carbonates  into  the  nitrile  and  acetic  acid  : — 

X-C-H  X-C        H 

II  —        III   _|_     I 

N-OAc  ~       N  ^   OAc. 

The  isolation  of  the  ^-acetyl  derivatives  is  a  matter  of  considerable 
difficulty,  although  when  once  obtained  in  a  condition  of  purity,  they 
are  fairly  stable,  and  may  be  recrystallised  from  most  indifferent 
solvents.  As,  however,  the  mere  blowing  of  a  little  hydrogen  chlor- 
ide or  acetic  chloride  vapour  on  to  them  is  sufficient  to  convert  them 
into  the  a-eompounds,  it  is  necessary  to  use  acetic  anhydride  in  their 
preparation,  and  to  avoid  all  traces  of  mineral  acids.  For  the  simple 
determination  of  the  configuration  of  an  oxime,  it  is,  however,  un- 
necessary to  isolate  the  acetyl  derivative,  the  oxime  being  simply 
boiled  with  acetic  anhydride,  poured  into  iced  water,  filtered  if 
necessary,  and  treated  with  solid  sodium  carbonate.  The  oil  which 
separates  is  the  acetyl  derivative  if  the  oxime  is  an  a-compound,  and 
the  nitrile  if  it  is  a  /3-compound.  The  latter  is  detected  by  the  odour 
and  also  by  the  fact  that  it  does  not  dissolve  in  soda  in  the  cold  or 
on  gentle  warming. 

II.  Configuration  of  Stereo-isomenc  Ketoximes. — Hitherto  the  only 
ketoximes  concerning  which  any  conclusion  as  to  their  configuration 
could  be  drawn,  were  those  of  the  benzile  group,  no  facts  having  been 
discovered  which  throw  light  upon  the  configuration  of  the  stereo- 
isomeric  asymmetrical  monoximes.  The  author  now  finds  that  thi& 
may  be  ascertained  by  a  reaction  which  has  long  been  known, 
namely,  the  conversion  of  the  aromatic  ketoximes  into  the  isomeric 
acid  anilides.  Thus  Beckmann  found  that  benzophenoxime  may  be 
converted  into  benzanilide  : — 

CPh^INOH  =  COPh-NHPh. 

With  asymmetrical  ketoximes,  this  reaction  might  take  place  in 
two  different  ways,  as  shown  by  the  equation 

Y>C:iSr-OH  =  (1)  Q>C-NHY  or  (2)  ^>C-NHX. 

In  all  the  cases  investigated  by  Beckmann  and  his  pupils,  the 
reaction  proceeds  in  one  and  the  same  manner.  As  stereo-isomeric 
oximes    were    then    unknown,    the    author   has    re-investigated   this 
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isomeric  change  with  such  isomerides,  and  finds  that,  in  fact,  the 
change  takes  place  in  a  different  manner  in  the  two  cases.  Although 
the  nature  of  this  reaction  is  not  yet  fully  understood,  it  appears 
probable  that  the  hydroxyl  combined  with  the  nitrogen  atom  changes 
places  with  one  of  the  groups  combined  with  the  neighbouring  carbon 
atom,  the  tautomeric  form  of  the  acid  amide  containing  the  gronp 
C(OH)!N  being  first  formed.  In  the  case  of  stereo-isomeric  oximes, 
that  radicle  will  change  places  with  the  hydroxyl  which  is  nearest  to 
it  in  space.  With  the  formulae  employed  by  Hantzsch  and  Werner 
for  the  oximes,  this  intramolecular  change  is  represented  in  the  fol- 
lowing manner : — 

(1.)  II       =  II       =  I      . 

HO-N  X-N  HXN 

,o.  X-C-Y       x-c-OH      x-c:o 

(2.)       II  =11  =        I 

N-OH  N-Y  NYH. 

The  behaviour  of  the  benziledioximes  likewise  confirms  this  sup- 
position, for  ^-benziledioxime,  to  which  Hantzsch  and   Werner  for 

,.       .        Ph-C-C-OPh 
other  reasons  assigned  the  constitution  tj-^^U  U  ^tt  ,  is  readily  con- 
verted  into  oxanilide,  whilst  a-benziledioxime,  which  received  the 

pjj.n C'Ph 

asvmmetrical  formula        II  ^^-r    -l^  ^tt>  behaves  in  reality  as  an  asym- 

metrical  compound  in  Beckmann's  reaction. 

In  the  case  of  stereo-isomeric  asymmetrical  ketoximes,  it  is,  there- 
fore, possible  to  determine  the  configuration  by  means  of  the  acid 
amide  which  it  forms  in  Beckmann's  reaction,  the  hydroxyl  group 
being  closer  to  that  radicle  which  is  found  combined  with  the  nitrogen 
in  the  amide.  Thus,  the  two  isomeric  oximes  of  paramethoxybenzo- 
phenone,  NOHiCPh-CeHi-OMe,  yield  respectively  anisanilide, 
MeO-CeHi-CO-NHPh,  and  benzaniside,  COPh-XH-Cr.Hi-OMe,  in  a 
pure  condition.  In  most  cases,  however,  it  happens  that  only  one  of 
the  oximes  yields  a  pure  product,  the  second  giving  a  mixture  of  the 
two  acid  amides,  owing  to  the  fact  that  the  labile  oxime  has  in  the 
reaction  undergone  a  partial  transformation  into  the  more  stable 
derivative.  Thus,  for  example,  the  higher  melting  oxime  of  phenyl 
tolyl  ketone  yields  pure  paratoluylanilide,  whilst  the  lower  melting 
isomeride  gives  a  mixture  of  the  same  compound  with  benzopara- 
toluidide,  the  latter  being  formed  in  larger  quantity.  The  same 
holds  good  for  the  oximes  of  meta-  and  para-chlorobenzophenone. 
This  reaction,  therefore,  also  renders  it  possible  to  determine  which  is 
the  stable,  and  which  the  labile,  form.  Inmost  cases,  the  stable  form 
is  that  in  which  the  hydroxyl  is  nearest  to  the  unsubstituted  radicle, 
but  in  certain  cases,  such  as  paramethoxybenzophenone,  the  reverse 
is  the  case. 

The  nature  of  the  acetyl  derivatives  of  these  oximes  also  corre- 
sponds exactly  with  the  behaviour  of  the  latter  in  the  above  intra- 
molecular   change,    the    stable    forms    yielding    the     stable    acetyl 
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compounds,  whilst  tliose  giving  a  mixture  of  amides  form  acetyl 
derivatives  which  readily  pass  into  the  stereo-isomeride. 

Hitherto  it  has  not  been  possible  to  use  any  systematic  nomen- 
clature for  the  stereo-isomeric  ketoximes,  but  in  view  of  the  above 
results,  the  author  proposes  to  use  the  prefix  a-  for  those  in  which 
the  hydroxyl  occupies  the  adjacent  position  to  the  unsubstituted 
phenyl  or  other  radicle,  and  the  prefix  (3-  for  those  in  which  the 
hydroxyl  and  substituted  radicle  are  adjacent,  as  shown  in  the 
formulae : — 

Ph-C-C6H4X  Ph-C-CcH^X 

HO-il  '  N-OH 

a-Ketoxime.  /3-Ketoxime. 

The  benzilemonoximes  and  phenyltolyloxiraes  then  retain  their 
present  names ;  the  three  benziledioximes,  however,  which  have  the 
formulae — 

,    vPh-C C-Ph      ,,..    Ph-C— C-Ph     ,    ^  Ph-C C-Ph 

(a.)         II  II         ,   (3.)  II      II         ,  (7.)  II  II 

N-OH     N-OH  HO-N~N-OH  N-OH  HO-N       ' 

become  cc^-,  aoc-,  and  /3/3-benziledioxime  respectively. 

In  all  the  reactions  mentioned  in  this  paper,  it  appears  that  the 
hydroxyl  group  of  the  oxime  takes  part  as  a  whole,  and  not  simply 
the  hydrogen  atom  of  the  group.  This  forms  a  strong  argument 
against  the  proposals  of  Auwers  and  V.  Meyer  (Abstr.,  1890,  1263). 

H.  G.  C. 

Configuration  of  Asymmetrical  Oximes  which  do  not  form 
Stereometric  Isomerides.  By  A.  Hantzsch  (Ber.,  24,  31 — 36). — 
Hitherto  stereometric  isomerides  have  not  been  found  in  the  case  of 
the  greater  number  of  asymmetrical  oximes  ;  this  may  be  due  either 
to  the  fact  that  the  "labile"  form  is  too  unstable  to  be  isolated  by 
any  method  as  yet  discovered,  or  to  the  fact  that  the  hydroxyl  group 
occupies  a  neutral  position  with  respect  to  the  groups  X  and  Y,  as  in 

X 

the   formula    •vr!>C!N-OH.      Further,    the   known    oxime    might    in 

reality  be  a  mixture  of  the  two  isomerides  in  equal  molecular  propor- 
tions, similar  to  the  optically  inactive  substances  containing  an 
asymmetric  carbon  atom. 

The  author  has  subjected  a  number  of  these  oximes  to  the  reactions 
discussed  in  the  previous  abstract,  and  finds  that  all  asymmetrical 
oximes  correspond  with  one  or  other  of  the  possible  stereometrical 
formulae,  and  that,  therefore,  the  non-discovery  of  the  second  isomeride 
is   due  to  the  fact   that   it   is  so  extremely  unstable.      The  mixed 

aromatic  ketoximes  all  have  the  a- constitution  „^  ' '     "      "     \  for  in 

HO-N 

Beckmann's  reaction,  it  is  always  the  aromatic  group  w^hich  migrates 
from  the  carbon  to  the  nitrogen  atom,  as  shown  with  acetophenone, 
deoxybenzoin,  and  phenylacetic  acid.  The  aliphatic  ketoximes,  on  the 
other  hand,  are,  as  shown  by  Meyer  (Abstr.,  1886,  783),  readily  con- 
verted into  nitriles  by  the  action  of  acetic  chloride,  and  must,  there- 
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fore,  be  the  yS-isomerides.  In  the  case  of  the  ortho-substitutecl 
aromatic  aldoximes,  for  which,  at  first,  the  /3-constitiition  was  con- 
sidered most  probable,  it  was  found  that  their  acetyl  compounds  may 
be  reconverted  into  the  oximes  quite  readily,  and  that  they  must, 
therefore,  be  a- derivatives. 

Of  very  great  interest  is  the  behaviour  of  the  thiophen-derivatives. 
The  only  known  thiophenaldoxime  corresponds  very  closely  with 
/:J-benzaldoxime  ;  it  yields  a  nitrile  by  the  action  of  acetic  chloride, 
and  is,  therefore,  really  a  ^-compound.  Thienylglyoxylic  acid  also 
forms  only  a  yS-oxime,  whilst  it  is  found  that  phenylglyoxylic  acid 
yields  two,  of  which  the  yS-compound  is  by  far  the  more  stable.  It 
appears,  therefore,  that  the  a-configuration  is  stable  with  the  aromatic 
aldoximes,  but  already  labile  with  their  carboxylic  acids ;  it  is  rarely 
obtained  in  the  thiophen-derivatives,  and  has  not  been  found  at  all 
among  the  fatty  compounds. 

In  all  cases  where  a  methyl  group  is  present  in  the  oxime,  it 
appears  to  exert  a  repellent  influence  on  the  hydroxyl  group,  which 
then  takes  up  a  position  adjacent  to  the  second  radicle. 

H.  G.  C. 

The  Oximes  of  Aldehydes  and  a-Ketonic  Acids.  By  A.  Hantzsch 
{Ber.,  24,  36 — 51). — The  results  given  in  this  and  the  following 
paper  form  the  experimental  portion  of  the  research  of  which  the 
theoretical  results  have  been  discussed  in  the  two  preceding 
abstracts. 

Ph'P'TT 

ac-Acetylhenzaldoxime,   .    ^  ' '      ,  is  formed  by  the  action  of    acetic 
AcO'N 

anhydride  on  the  oxime,  and  is  an  oil  which  is  insoluble  in  solutions 
of  alkaline  carbonates,  but  is  converted  by  ammonia  and  alkalis  into 
the  original  oxime  without  forming  a  trace  of  nitrile.  The  action  of 
acetic  chloride  on  the  oxime  is  less  satisfactory,  as  the  hydrogen 
chloride  formed  partially  converts  it  into  the  /i-oxime.     ^-Acetylhenz- 

.        Ph'C'H 
(Uaoxime,         -jJ-.n  A   '  ^^  ^^^^  formed  by  very  carefully  adding  a  slight 

excess  of  acetic  anhydride,  gently  warming,  and  pouring  into  iced 
water.  The  solution,  on  immediate  evaporation  in  a  vacuum,  yields 
the  acetyl  compound  in  six-sided  prisms  ;  it  melts  at  55 — 56°,  and  is 
soluble  in  alcohol  and  benzene,  sparingly  in  ether.  When  pure,  it  is 
fairly  stable,  but  with  cold  soda  or  warm  ammonia,  it  is  reconverted 
into  the  /3-oxime ;  with  solutions  of  potassium  or  sodium  carbonate, 
it  yields  benzonitrile,  but,  contrary  to  the  observations  of  Beckmann 
(Abstr.,  1890,  1121),  the  author  has  never  been  able  to  find  any 
benzamide  with  the  benzonitrile.  It  is  converted  into  the  a-acetyl 
compound  by  mineral  acids,  acetic  chloride,  bromine,  iodine,  &c.,  the 
change  being  instantly  brought  about  by  gaseous  halogen  hydro-acids, 
acetic  chloride,  and  bromine : — By  the  action  of  acetic  chloride  on 
the  /5-oxime  itself,  one-half  of  the  latter  is  converted  into  the 
a-acetyl  compound,  and  the  other  into  y3-benzaldoxime  hydrochloride. 
The  acetyl  derivatives  of  a-  and  /5-anisaldoxime  are  prepared  in 
exactly  the  same  manner.  The  former  crystallises  in  oblique  prisms 
melting  at  48°,  and  the  latter  in   four-sided  prisms  melting  at  64°. 
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In  their  chemical  behaviour  also,  they  closely  correspond  with  the 
acetylbenzaldoximes. 

The  oxime  of  phenyl glyoxylic  acid  already  prepared  by  Muller 
(Abstr.,  1883,  1129)  is  not  the  primary  product  of  the  action  of 
hydroxylamine.  To  obtain  the  latter,  the  action  of  hydroxylamine 
must  be  allowed  to  take  place  in  the  cold,  and  the  solution  then 
be  extracted  with  ether.  It  separates  from  the  latter  in  laro-e, 
transparent,  thick  prisms,  melts  with  complete  decomposition  at  127^, 
and  is  very  soluble  in  water,  alcohol,  and  ether.  Its  aqueous  solu- 
tion gives  a  characteristic,  dark-green,  voluminous  precipitate  with 
cupric  acetate.  It  is  converted  by  acetic  anhydride  into  the  acetyl 
derivative,  OAc*N!CPh*COOH,  which  crystallises  in  oblique  prisms, 
is  soluble  in  alcohol,  ether,  and  acetic  anhydride,  and  decomposes  at 
118 — 119° ;  with  alkalis  and  alkaline  carbonates,  it  yields  the  original 
oxime,  which  has,  therefore,  the  a-configuration.  The  |S-phenyl- 
oximidoacetic  acid,  already  obtained  by  Muller,  is  prepared  by  heating 
the  acid  witl^i  hydroxylamine  in  neutral,  acid,  or  alkaline  solution,  or 
even  by  allowing  them  to  remain  together  in  the  cold  for  several 
days.  It  crystallises  in  small,  white  needles,  or  four-sided,  oblique 
prisms,  melting  when  quite  pure  at  145°  with  evolution  of  gas,  is 
less  soluble  than  the  a-compound  in  water,  chloroform,  and  ether, 
and  is  very  stable  towards  mineral  acids,  and  even  concentrated 
sulphuric  acid ;  on  long  continued  boiling  with  hydrochloric  acid,  or 
more  readily  with  hydi^oxylamine  hydrochloride,  it  is  converted  into 
benzonitrile.  The  ^-acetyl  compound  is  obtained  with  difficulty  in 
six-sided  tablets  ;  it  melts  at  124 — 125°  with  decomposition,  and  passes 
very  readily  into  benzonitrile  and  carbonic  anhydride,  thus  confirming 
the  supposition  that  the  compound  has  really  the  /:i-configu  ration. 

Like  a-benzaldoxime,  a-phenyloximidoacetic  acid  is  converted  into 
the  /3-compound  by  the  action  of  hydrogen  chloride  on  its  dry  ethereal 
solution,  a  very  unstable  hydrochloride  of  the  latter  being  first 
formed.  On  the  other  hand,  whereas  /3-benzaldoxime  is  reconverted 
into  the  a-compound  by  dilute  aqueous  hydrochloric  acid,  the  reverse 
reaction  takes  place  with  the  phenyloximidoacetic  acid,  the  a-  passing 
into  the  /3-derivative.  The  latter  may,  however,  be  indirectly  con- 
verted into  the  a-compound  by  the  action  of  acetic  chloride,  which 
yields  a-acetylphenjloximidoacetic  acid. 

The  only  known  oxime  of  thiophenaldehyde  melts  at  128°,  and 
corresponds  in  its  physical  properties  with  /i-benzaldoxime,  and 
would,  therefore,  appear  also  to  have  the  y3-configuration.  This  is 
confirmed  by  the  fact  that  not  only  the  acetyl  compound,  but  the 
oxime  itself,  readily  passes  into  thiophen-nitrile  on  treatment  with 
sodium  carbonate  solution.  The  acetyl  compound,  C4H3S*CH*]S'OAc, 
crystallises  in  oblique  prisms  melting  at  75 — 80°  with  decomposition. 

The  oxime  of  thienylglyoxylic  acid  has  been  prepared  by  Peter 
(Abstr.,  1885,  765),  and  Bradley  (Abstr.,  1886,  1014),  who  describe  it 
as  crystallising  in  slender  needles,  and  melting  at  137°.  After  re- 
crystallisation  from  dilute  alcohol,  the  author  found  the  melting  point 
145 — 146°,  decomposition  also  taking  place.  It  has  also  the  /^-con- 
figuration, and  like  /i-phenyloximidoacetic  acid  is  sparingly  soluble  in 
water;  it  passes  even  more  readily  than  the  latter  compound  into  the 
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nitrile  when  warmed  with  acidified  water,  or  better  with  hydroxyl- 
amine  hydrochloride.  Its  acetyl  compound,  which  is  best  obtained  by 
the  action  of  acetic  chloride,  forms  small  prisms,  melts  at  85 — 87°  with 
evolution  of  gas,  and  is  converted  into  the  idtrile  not  only  by  alkaline 
carbonates,  but  also  by  acetic  acid,  water,  and  alcohol. 

The  oxime  of  pyruvic  acid,  or  methyloximidoacetic  acid,  has  also 
the  jS- configuration.  Its  acetyl  derivative,  CH3-C(N0Ac)-C00H, 
crystallises  in  a  similar  manner  to  the  oxime,  melts  at  60°  with 
decomposition,  and  is  converted  by  potassium  carbonate  at  0°  into 
acetonitrile,  carbonic  anhydride,  and  water.  H.   G.   C. 

Stereo- isomeric  Ketoximes.  By  A.  Hantzsch  {Ber.,  24,51 — 61). 
As  already  explained,  the  configuration  of  the  stereo-isomerides  of 
ii symmetrical  ketoximes  may  be  ascertained  by  their  behaviour  in 
Beckmann's  reaction.  The  reagent  employed  was  phosphorus  penta- 
chloride  in  absolute  ethereal  solution ;  the  hydrolysis  of  the  acid 
anilide  formed  was  carried  out  by  heating  with  concentrated  hydro- 
chloric acid  at  160°. 

Methoxybenzojohenone,   COPh'CeH^'OMe,  is  readily  obtained  by  the 

action    of    benzoic    chloride    on    aniso'il     in   presence   of    aluminium 

chloride,  according  to  Gattermann's  description  (Abstr.,  1890,  962). 

The  action  of   hydroxylamine  was  carried  out  in   alkaline  solution, 

and  the   oximes    separated   by  fractionally  precipitating   the  acetic 

....         .,  ,n,  .         Ph-C-CeH^-OMe 

acid   solution  with  water.     The  a-oxime,  H  ,  separates 

generally  as  an  oil,  and  crystallises  from  alcohol  in  four-sided, 
seemingly  rhombic  tablets  melting  at  137 — 138°.  Its  hydrochloride 
forms  small  needles  melting  at  123 — 124°,  and  its  acetyl  compound 
melts  at  100°.  Acetic  chloride  yields  a  mixture  of  the  a-  and 
y3-acetyl  compounds.  In  Beckmann's  reaction,  below  —10°  an 
anilide  is  formed  which  on  hydrolysis  yields  aniline,  methyl  chloride, 
and  phenol.     Above  —10°,  some  of  the  isomeric  aniside  of  benzoic 

•^•14.         ^      rri      ..      .        Ph-C-CeH4-0Me    .  _., 

acid  is  also  formed.      The  fi-oxime,         \X  r\u  '  ^^  more  readily 

soluble  in  organic  solvents  than  the  a-compound,  and  crystallises 
seemingly  in  rhombohedra.  It  forms  a  hygroscopic  hydrochloride 
melting  at  110°,  and  an  ace^?/?-derivative  melting  at  52 — 53°.  In 
Beckmann's  reaction  it  is  converted  at  all  temperatures  into  the 
aniside  of  benzoic  acid,  which,  on  heating  with  hydrochloric  acid,  yields 
methyl  chloride,  paramidophenol,  and  benzoic  acid.  The  /3-configura- 
tion  is,  therefore,  the  more  stable. 

The  oximes  of  parachlorobenzophenone  were  prepared  and  separated 

Ph'P'P  IT  r^i 

by  the  method  given  by  V.  Meyer.     The  a-oxime,  n     ^    *     ?  gave 

the  anilide  of  parachlorobenzoic  acid,  whilst  the  /3-acid,  even  at 
—  10°,  formed  the  parachloranilide  of  benzoic  acid,  mixed  with  para- 
chlorobeuzanilide.  The  a-compound  is,  therefore,  here  the  stable 
modification. 

The  oximes  of  metachlorobenzophenone  and  the  chloroketone  itself 
have  not  hitherto  been  prepared.     The  latter  is  obtained  by  convert- 
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ing  metamidobenzoic  acid  snccessively  into  metachlorobenzoic  acid 
and  its  chloride,  and  acting  with  the  latter  on  benzene  in  presence  of 
aluminium  chloride.  It  forms  a  crystalline  powder  sparingly  soluble 
in  alcohol  and  melts  at  82 — 83°.  The  oximes  were  prepared  in 
the  usual  manner  and  separated  by  fractional  precipitation  with 
water  from  acetic  acid  solution ;  the  a-oxime  is  a  crystalline  powder 
which  melts  at  132 — 133^,  and  in  Beckmann's  reaction  yields  meta- 
chlorobenzanilide.  The  y3-oxime  melts  at  105 — 106°,  and  gives  in 
Beckmann's  reaction  at  — 20°,  a  mixture  of  the  metachloranilide  of 
benzoic  acid  and  of  metachlorobenzanilide.  Here  again,  therefore, 
the  a-derivative  is  the  stable  modification. 

The  oximes  of  paratolyl  phenyl  ketone  have  already  been  full}' 
described.  The  a-oxime  readily  yields  the  anilide  of  paratoluic  acid, 
and  the  y3-oxime  a  mixture  of  two-thirds  of  the  paratoluidide  of  benzoic 
acid  and  one-third  of  the  anilide  of  paratoluic  acid.  /^-Tolylphenyl- 
ketoxime  is,  therefore,  the  most  labile  of  the  hitherto  discovered  labile 
modifications,  which  is  probably  due  to  the  presence  of  the  methyl 
group.  It  has  also  been  found  that  the  y3-modifi cation  of  parethyl- 
benzophenonoxime  is  much  more  stable,  and  under  suitable  conditions 
may  be  converted  solely  into  parethylbenzanilide. 

In  addition  to  the  thienylphenylketoxime,  C4SH3*CPh!NOH,  dis- 
covered by  Comey  (Abstr.,  1884,  1168),  an  isomeric  compound  is 
formed  in  the  preparation  of  the  oximes  by  Auwers'  method,  which  is 
less  readily  soluble  in  the  usual  solvents  and  melts  at  113 — 114°,  the 
first  compound  melting  at  91 — 92°.  Both  are  readily  converted  into 
acetyl  compounds,  that  obtained  from  the  less  fusible  oxime  meltin«- 
at  88 — 89°,  and  that  from  the  more  readily  fusible  oxime  at  80 — 84°. 

The  Beckmann  intramolecular  change  does  not  proceed  smoothly 
with  either  compound,  probably  owing  to  the  presence  of  the  thienyl 
group,  and  it  has  not,  therefore,  been  found  possible  to  determine 
which  has  the  a-,  and  which  the  y3- configuration. 

The  formation  of  two  different  hydrochlorides  of  stereo-isomeric 
methoxybenzophenonoximes  mentioned  above  is  of  importance,  inas- 
mucli  as  it  shows  the  existence  of  stereo-isomeric   ammonium  com- 

H 
pounds  of  the  general  formula  R'zzN/OH,  which  probably  stands 

\C1 
in  close  relation  to  the  observation  of  Le  Bel  on  certain  differences  in 
simpler  structurally  identical  ammonium  salts.  H.   G.  C. 

Constitution  of  Fnlminic  Acid :  Dibenzoylcarbamide.  By  A 
F.  HOLLEMAX  {Ber.,  23,  3742— 3744).— When  the  dibenzoylcarb- 
amide recently  described  (this  vol.,  p.  64)  is  heated  with  4  parts  of 
aniline  at  180 — 190°,  it  yields  ammonia,  benzamide,  bezanilide,  and 
symmetrical  diphenylcarbaraide ;  the  relatively  small  quantity  of 
ammonia  and  benzanilide  is  due  to  the  fact  that  they  are  produced 
by  the  interaction  of  part  of  the  benzamide  with  aniline. 

The  dibenzoylcarbamide  from  guanidine  carbonate  and  benzoic 
anhydride  melts  at  1 97°,  instead  of  210°,  as  stated  in  text  books,  and 
is  consequently  identical  with  the  symmetrical  carbamide  obtaineil 
from  silver  or  sodium  cyanamide. 
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The  author  considers  fulminic  acid  to  be  a  tautomeric  compound 
represented  by  the  following  three  formulae,  which  readily  serve  to 
explain  its  reactions  : — 

NC-CHojNO,;    V^:    Y;   hon:c:c:noh. 

J.  B.  T. 

Hydroxy-ketones    from   Fatty    Acids    and   Phenols.    By  A. 

GoLDZWEiG  and  A.  Kaiser  (/.  ^r.  Ghem.  [2],  43,  SQ — 98;  compare 
Perkin,  Trans.,  1889,  546—549;  Nencki,  Abstr.,  1890,  488).— 
'Propionylphe7iol,  OH'C6H4-COEt,  is  obtained  by  dissolving  zinc 
chloride  (2  parts)  in  propionic  acid  (1  part),  adding  phenol 
(1'5  parts),  arid  heating  until  the  liquid  begins  to  boil  (155'')  ; 
the  cooled  mass  is  shaken  with  water  and  the  undissolved  portion 
recrystallised  from  hot  water.  It  forms  colourless  needles  or 
short,  rhombic  prisms ;  it  is  anhydrous  and  gradually  becomes 
pale-yellow  on  exposure  to  light ;  it  melts  at  148"  and  dissolves 
in  water  (2896  parts  at  15°  and  30  parts  at  100°),  alcohol,  and 
ether;  its  solutions  are  not  coloured  by  ferric  chloride,  but  they 
reduce  ammoniacal  silver  solution  in  the  cold.  When  melted  with 
alkalis,  it  yields  parahydroxy benzoic  acid  (m.  p.  210°)  and  phenol. 
The  dibromo-devivsitive,  C9H8Br202,  crystallises  in  leaflets  which  melt 
in  a  capillary  tube  at  100°,  and  are  sparingly  soluble  in  water,  but 
freely  so  in  alcohol  and  ether.  Propionyldiniirojphenol  forms  lustrous, 
yellow,  anhydrous  crystals  which  melt  at  180",  and  dissolve  in  hot 
water,  alcohol,  ether,  and  alkalis.  Propionylphenol  hydrazone  forms 
yellow  leaflets  which  melt  at  80° ;  it  is  insoluble  in  water  and  is  un- 
stable therein  ;  it  dissolves  in  alcohol,  ether,  and  benzene,  and  the  solu- 
tions give  precipitates  with  the  salts  of  the  heavy  metals. 

Fropionylresorcinol,  C6H3(OH)2-COEt  [(0H)2 :  COEt  =  1 :  3  :  4],  is 
similarly  prepared ;  it  crystallises  in  lustrous,  pale  ruddy-yellow, 
slender  needles,  and  melts  in  a  capillary  tube  at  95° ;  it  dissolves  in 
alcohol,  ether,  benzene,  and  alkalis,  but  very  little  in  water;  it  is 
coloured  dark-red  by  ferric  chloride  but  not  by  bleaching  powder ;  its 
solution  in  water  is  precipitated  by  silver  nitrate,  lead  acetate,  and 
barium  hydroxide  ;  bromine  precipitates  it  in  weak  alcoholic  solution  ; 
its  orientation  is  deduced  from  its  analogy  to  orthoparadihydroxyaceto- 
phenone  (resacetophenone).  The  hydrazone  melts  at  115°  and  is  very 
unstable ;  it  is  similar  in  properties  to  propionylphenolhydrazone. 

Propionylquinol,  C6H3(OH)2*COEt,  is  prepared  like  propionyl- 
phenol ;  it  crystallises  in  long,  slender,  lustrous,  white  needles,  melts 
at  92°  and  is  soluble  in  the  same  solvents  as  the  above  compounds ; 
with  ferric  chloride,  it  gives  a  yellowish-red  coloration ;  its  solutions 
are  precipitated  by  lead  acetate  and  bromine-water,  and  reduce  silver 
and  copper  solutions.  The  hydrazone  melts  at  100°  and  resembles  the 
above  hydrazones  in  properties. 

Catechol  does  not  form  such  ketones  as  the  above,  either  with 
propionic  or  acetic  acid ;  pyrogallol,  on  the  other  hand,  yields  them 
very  easily. 

Aceto-a-naphthol  (a-hydroxynapthyl  methyl  ketone)  has  been 
described     by    Witt    (Abstr.,    1888,    486).        Propionyl-cc-naphthol, 
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obtained  by  heating  propionic  acid  (75  grams)  witb  zinc  cliloride 
(100  grams)  and  a-naphtbol  (145  grams)  and  extracting  with  water 
and  then  with  ether,  forms  yellow  crystals  which  melt  at  81°  ;  it  dis- 
solves in  sulphuric  acid  with  an  orange  colour,  and  in  alkalis  with  a 
yellowish-brown  colour ;  it  also  dissolves  in  hot  alcohol  and  ether,  the 
solution  in  alcohol  being  coloured  violet  by  ferric  chloride.  The 
liydrazone  forms  lemon-yellow  crystals  which  are  stable  in  air,  melt  at 
128°,  and  dissolve  in  alcohol  and  ether.  With  diazobenzene  chloride, 
propionyl-a-naphthol  jie\dspropionyl-o(,-nnphtholazohenze7ie  ;  this  forms 
yellowish-red  crystals  which  melt  in  a  capillary  tube  at  110°. 

Butyryl-oc-naphthol  crystallises  in  slender,  grey,  silky  needles,* 
melts  at  78°,  and  is  more  soluble  in  water  than  the  propionyl-deriva- 
tive.     Isobutyryl-cc-naphthol  melts  at  79°.  A.  G.  B. 

Chloro- derivatives  of  Benz aldehyde.  By  H.  Erdmann  and  E. 
ScHWECHTEN  {Annalen,  260,  53 — 78). — As  the  chloro-derivatives  of 
benzaldehyde,  some  of  which  have  recently  been  employed  by  Erd- 
mann and  Kirchoff  for  the  synthesis  of  naphthalene  derivatives 
(Abstr.,  1880,  150),  have  as  yet  been  but  little  investigated,  and  as 
many  contradictory  statements  appear  in  the  literature  of  these  com- 
pounds, the  authors  have  made  them  iho  subject  of  a  more  complete 
investigation. 

The  monochlorobenzaldehydes  have,  when  pure,  a  pleasant  odour, 
like  that  of  oil  of  bitter  almonds,  but  when  boiled  with  water  they  give 
off  irritating  vapours. 

Orthochlorobenzaldehyde  (compare  Erdmann  and  Kirchoff,  loc. 
cit.)  is  best  obtained  in  a  pure  condition  by  means  of  its  oxime  ;  it 
melts  at  — 4"5  to  —3°,  boils  at  213 — 214°,  and  gives  orthochloro- 
benzoic  acid  on  oxidation.  The  oxime,  CtHsCINO,  is  formed  when 
the  chloraldehyde  is  warmed  with  hydroxylamine  hydrochloride  and 
sodium  carbonate  in  aqueous  solution  ;  it  crystallises  from  alcohol  in 
compact  prisms,  a:h:c  =  0-49926  :  1  :  0-48256  ;  |3  =  85°  10',  melts  at 
75 — 76°,  and  is  reconverted  into  the  aldehyde  by  boiling,  dilute  (1:1) 
sulphuric  acid.  The  hydrochloride  is  gradually  precipitated  in  large 
crystals  when  hydrogen  chloride  is  passed  into  an  ethereal  solution 
of  the  oxime  ;  it  is  soluble  in  ether  and  is  reconverted  into  the  oxime 
by  cold  sodium  carbonate.  The  acetal  is  ibrmed  when  chlorobenzalde- 
hyde  is  boiled  with  acetic  anhydride  and  sodium  acetate  ;  it  crystal- 
lises from  alcohol  and  chloroform,  in  which  it  is  only  sparingly 
soluble,  in  colourless  needles,  melts  at  205 — 206°,  and  is  reconverted 
into  the  aldehyde  by  boiling  sodium  carbonate. 

Metachlorohenzaldehyde  is  best  prepared  by  reducing  metanitro- 
benzaldehyde  (50  parts)  with  stannous  chloride  (225  parts)  and  con- 
centrated hydrochloric  acid  (3U0  parts),  gradually  treating  the  ice- 
cold  and  diluted  solution  of  the  amido- compound  with  a  solution  of 
sodium  nitrite  (23  parts)  in  water  (90  parts),  and  then  decomposing 
the  diazo-compound  with  a  hydrochloric  acid  solution  of  cuprous 
chloride ;  when  benzaldehyde  is  treated  with  chlorine  in  presence  of 
zinc  chloride  as  recommended  by  Miiller  (D.R.-P.  30329,  1883),  both 
the  meta-  and  the  para-chloraldehyde  are  formed.  Metachlorohenz- 
aldehyde melts  at   17 — 18°   and  boils  at  213 — 214°.       The   oc-oxime, 
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CvHeClNO,  obtained  in  the  same  way  as  the  corresponding  ortho- 
compound,  crystallises  from  alcohol  in  large,  pointed  prisms,  and 
melts  at  70— 71^ 

Metachloro-ft-henzaldoxi'me  hydrochloride  is  gradually  deposited  in 
small,  colourless  crystals  when  hydrogen  chloride  is  passed  into  an 
ethereal  solution  of  the  a-oxime ;  it  melts  between  130°  and  140°  with 
slight  decomposition,  and  has  a  strong  acid  reaction.  The  B-oxime,  pre- 
pared by  decomposing  the  hydrochloride  with  sodium  carbonate,  crys- 
tallises from  dilute  alcohol  in  long  prisms  and  melts  at  115 — 116° 
when  quickly  heated,  being  converted  into  the  a-oxime,  a  change 
which  is  analogous  to  that  observed  by  Beckmann  (Abstr.,  1889,  607) 
in  the  case  of  /3-benzaldoxime.  Both  the  a-  and  the  B-oxime  of 
metachlorobenzaldehyde  are  decomposed  by  dilute  sulphuric  acid  into 
the  aldehyde  and  hydroxyl amine. 

Pure  parachlorobenzaldehyde  (compare  Erdmann  and  Kirchoff, 
loc.  cit.)  melts  at  47-5^.  and  boils  at  213 — 214°.  The  oc-oxime, 
CvHeClNO,  is  formed  when  the  aldehyde  is  treated  with  hydroxyl- 
amine  hydrochloride  and  sodium  carbonate  as  described  in  the  case 
of  the  ortho-compound ;  it  separates  from  alcohol  in  colourless 
crystals,  melts  at  106 — 107°.  and  is  very  readily  soluble  in  ether. 

The  hydrochloride  of  the  y3-oxime  is  obtained  when  the  a-compound 
is  treated  with  hydrogen  chloride  in  ethereal  solution  ;  it  crystallises 
in  prisms,  melts  at  100 — 110°  with  slight  decomposition,  and  has  a 
strongly  acid  reaction.  The  ^-oxime,  prepared  by  decomposing  the 
salt  with  cold  sodium  carbonate  solution,  crystallises  from  dilute 
alcohol  in  flat  prisms,  and  melts  at  140°  when  quickly  heated,  being 
at  the  same  time  converted  into  the  a-oxime.  The  a-  and  the  /3-oxime 
are  both  readily  decomposed  by  dilute  sulphuric  acid  yielding  hydr- 
oxylamine  and  parachlorobenzaldehyde. 

Parachlorophenylisocrotonic  acid,  C6H4Cl*CH!CH*CHo'COOH,  is 
formed  as  an  intermediate  product  in  the  conversion  of  parachloro- 
phenylparaconic  acid  (loc.  cit.}  into  2-  chloro-l'-naphthol,  and  is  best 
prepared  by  carefully  heating  the  paraconic  acid  in  an  oil-bath  until 
the  evolution  of  carbonic  anhydride  is  at  an  end.  It  separates  from 
carbon  bisulphide  in  colourless  crystals,  melts  at  108 — 109°,  and 
when  heated  for  some  time  at  its  boiling  point  is  converted  into  the 
chloronaphthol  mentioned  above.     The  sodium  salt, 

CioHsClOoNa  +  2H,0, 

crystallises  from  hot  water,  in  which  it  is  rather  sparingly  soluble,  in 
colourless  prisms. 

The  dichloro-derivatives  of  benzaldehyde  can  be  prepared  by 
chlorina.ting  the  corresponding  dichlorotoluenes  at  their  boiling 
points  and  then  shaking  the  dichlorobenzal  chloride  (Ipart),  obtained 
in  this  way,  with  a  mixture  of  concentrated  sulphuric  acid  (2  parts) 
and  fuming  sulphuric  acid  (2  parts),  containing  10  per  cent,  of 
sulphuric  anhydride,  until  the  evolution  of  hydrogen  chloride  is  at  an 
end  ;  in  the  case  of  the  compound  of  the  constitution 

[CHClo  :  CI.  =  1  :  3  :  4] 

the  temperature  must  be  raised  to  30 — 40°,  and  in  the  case  of  the 
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1:2:  3-compound  to  40 — 50°  in  order  to  complete  the  reaction.  The 
acid  solution  is  finally  separated  from  any  undecomposed,  insoluble 
chloride,  poured  on  to  ice,  the  crystalline  aldehyde  treated  -vvith 
sodium  carbonate  to  free  it  from  chlorinated  derivatives  of  benzoic 
acid,  and  purified  by  distillation. 

Bichlorohenzaldehyde  [CHO :  CL  =  1:2:4],  prepared  from  the 
corresponding  dichlorotoluene,  crystallises  in  colourless  prisms,  melts 
at  70 — 71°,  boils  at  231 — 245°,  and  has  an  odour  like  that  of  oil  of 
bitter  almonds.  The  oxime  crystallises  in  long,  silkv  needles,  melts 
at  136 — 137°,  and  combines  with  hydrogen  chloride  in  ethereal  solu- 
tion yielding  a  crystalline  hydrochloride  melting  at  133'5°,  which  is 
reconverted  into  the  oxime  on  treatment  with  sodium  carbonate. 
The  acetal  crystallises  in  plates,  melts  at  221 — 222°,  is  only  very 
sparingly  soluble  in  the  ordinary  solvents,  and  is  decomposed  by 
soda. 

The  dichlorobenzaldehyde  (m.  p.  57 — 58"^),  described  by  Gnehm, 
{Ber..  17,  752),  has  the  constitution  [CHO  :  CI2  =  1 :  2  :  5].  It  is 
volatile  with  steam,  very  readily  soluble  in  most  ordinary  solvents, 
and  dissolves  in  concentrated  sulphuric  acid  with  an  olive-green 
coloration  ;  on  oxidation  with  potassium  permanganate,  it  is  con- 
verted into  paradichlorobenzoic  acid  (m.  p.  152 — 153°),  from  which 
paradichlorobenzene  (m.  p.  53 — 54°)  can  be  easily  obtained.  The  oxiine 
crystallises  from  dilute  alcohol  in  colourless  needles,  melts  at 
124 — 125°,  and  forms  a  crystalline  hydrochloride  which  is  very  readily 
soluble  in  ether. 

Diclilorohenzaldeliyde  [COH:  CI2  =  1:3: 4],  prepared  from  the 
corresponding  dichlorotoluene,  melts  at  43 — 44°,  not  at  68°  as 
stated  by  Beilstein  {Annalen,  152,  229);  it  boils  at  247— 248°,  is 
readily  volatile  with  steam,  and  on  oxidation  it  yields  orthodiohloro- 
benzoic  acid  (m.  p.  201—202°).  The  a-oxime,  C7H4C]2:N-0H,  crystal- 
lises from  hot  water  in  microscopic  prisms  and  melts  at  114 — 115°. 
The  hydrochloride  of  the  /3-oxime  is  precipitated  in  crystals  when 
hydrogen  chloride  is  passed  into  an  ethereal  solution  of  the  a-com- 
pound  ;  it  melts  at  150°  with  decomposition,  and  is  decomposed  by 
sodium  carbonate  yielding  the  li-oxime.  This  compound  crystallises 
from  dilute  alcohol  in  moss-like  needles,  and  melts  at  120°  when 
quickly  heated,  being  reconverted  into  the  a-oxime. 

2  :  4i-Dichlorojphenylparaconic  acid,  C11H8CI2O4,  can  be  obtained  by 
heating  the  corresponding  dichlorobenzaldehyde  with  succinic  an- 
hydride and  anhydrous  potassium  acetate  at  130 — 140°  for  4 — 5  hours, 
as  described  in  the  preparation  of  chlorophenylparaconic  acid  (loc. 
cit.).  It  crystallises  from  hot  water,  in  which  it  is  only  sparingly 
soluble  (1  in  about  140),  in  colourless  plates,  melts  at  164*5 — 165*5°, 
and  has  a  very  bitter  taste ;  the  barium  salt  crystallises  from  hot 
water  in  prisms.  The  corresponding  2  :  b-dichloro-acid,  C11H8CI2O4, 
prepared  in  like  manner,  crystallises  in  colourless  plates  with  1  mol. 
H2O,  melts  at  197 — 198°,  and  decomposes  at  212°  with  evolution  of 
carbonic  anhydride.  The  3  :  As-dichloro-acid,  CnHgCljOi,  crystallises 
from  water  in  needles,  melts  at  136 — 137^,  and  decomposes  at  about 
170°  with  evolution  of  carbonic  anhydride. 

2 :  4i-I)ichlorophenylisocrotonic  acid,  CioHgCloOo,  can  be  obtained  by 
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heating  the  corresponding  paraconic  acid  in  an  oil-bath  until  the 
evolution  of  carbonic  anhydride  is  at  an  end;  it  crystallises  from 
carbon  bisulphide  in  colourless  prisms,  melts  at  120 — 121°,  and  on 
further  heating  is  converted  into  2 :  4-dichloro-l'-naphthol  melting  at 
132°  (compare  Erdmann,  Abstr.,  1889,  265). 

2  :  h-Dichlorojphenylisocrotonic  acid,  prepared  in  like  manner,  crystal- 
lises from  carbon  bisulphide  in  colourless  prisms,  melts  at  148 — 149°, 
and  gives  1  :  4-dichloro-l'-naphthol  when  heated  more  str6ngly. 

3  :  A<-D ichor ophenylisocroionic  acid  is  formed  in  small  quantities  when 
the  corresponding  paraconic  acid  is  heated  carefully,  but  the  principal 
products  are  1  :  2-dichloro-l'-naphthol  and  1  :  3-dichloro-l'-naphtliol  ; 
it  crystallises  in  colourless  needles,  melts  at  63 — 64°,  and  is  only 
sparingly  soluble  in  water.  F.  S.  K. 

Action  of  Hydroxylamine  on  Benzoylacetaldehyde.  By  L, 
Clalsen  andR.  Stock  {Ber.,  24,  130— 138).— The  action  of  hydr- 
oxylamine on  benzoylacetaldehyde  differs  in  son\e  respects  from  its 
action  on  1 :  3-diketones,  R-CO-CHj-CO-R.  The  first  product  of  the 
reaction  is  the  monoxime,  CO-Ph'CHs'CHINOH,  whilst  in  the  case  of 
the  diketones  the  reaction  goes  a  step  further;  the  elements  of 
two  molecules  of  water  are  eliminated,  and  an  isoxazole  is  formed. 
The  elimination  of  the  elements  of  water  from  the  monoxime  of 
benzoylacetaldehyde  takes  place  in  two  ways,  according  to  the  con- 
ditions ;  either  cyanacetopheuone  or  phenylisoxazole  being  formed. 
The  latter  is  less  stable  than  the  isoxazole  obtained  from  the  diketone, 
and  is  slowly  converted  by  aqueous  alkali,  instantly  by  sodium  ethoxide, 
into  the  sodium  salt  of  cyanacetopheuone. 

Benzoylacetaldoxime,  COPh-CHoCHiNOH,  is  obtained  by  adding 
a  concentrated  aqueous  solution  of  hydroxylamine  hydrochloride  to 
the  sodium  salt  of  benzoylacetaldehyde,  dissolved  in  seven  times  the 
weight  of  water  and  cooled  to  0°.  It  crystallises  in  colourless  prisms, 
melts  at  86 — 87°,  and  is  easily  soluble  in  benzene,  hot  water,  alcohol, 
methyl  alcohol,  ether,  and  chloroform,  sparingly  so  in  light  petr- 
oleum and  carbon  bisulphide.  It  gives  a  bright  yellow  solution 
with  alkalis,  and  is  precipitated  with  carbonic  anhydride  ;  on  the 
other  hand,  it  dissolves  to  a  noticeable  extent  in  alkaline  carbonate. 
Ferric  chloride  turns  the  alcoholic  solution  dark  green,  which  is  con- 
►verted  to  a  deep  blue  on  the  addition  of  sodium  acetate  ;  excess  of 
"  )dium  acetate  precipitates  a  black  iron  salt. 

Cyanacetopheuone,  COPh'CH./CN^,  is  prepared  by  mixing  sodium 
►enzoylacetaldehyde  (17  grams)  dissolved  in  water  (100  c.c.)  with 
kqueous  soda  (4  grams  in  20  c.c.)  and  hydroxylamine  hydro- 
jhloride  (7  grams),  and  heating  the  mixture  for  a  day  on  the  water- 
)ath.  The  oxime  is  also  converted  into  cyanacetophenone  by  warming 
rith  acetic  anhydride,  and  treating  the  product  with  soda.  It 
ijrystallises  from  water  in  colourless,  fiat  prisms  and  plates,  resembling 
)enzoic  acid,  melts  at  80 — 81",  and  is  easily  soluble  in  alcohol,  but 
fives  no  coloration  with  ferric  chloride.  It  dissolves  in  dilute  alkalis 
|.nd  alkaline  carbonates,  and  is  reprecipitated  by  carbonic  anhydride. 

O— N 
Phenylisoxazole^    CPh<^         M      ,     is     obtained    when    the    above 
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oxime  is  mixed  with  an  equal  weight  of  acetic  chloride.  The  excess 
of  acetic  chloride  is  distilled  off  on  the  water-bath,  and  the  oily  pro- 
duct poured  into  cold  dilute  aqueous  soda ;  the  undissolved  oil  is 
extracted  with  ether,  dried  with  calcium  chloride,  and  purified  bj  dis- 
tillation. It  is  a  colourless,  crystalline  mass,  of  characteristic  odour, 
somewhat  resembling  that  of  benzonitrile,  melts  at  22 — 23°,  boils  at 
246 — 248°,  is  easily  soluble  in  alcohol,  and  gives  no  coloration  with 
ferric  chloride.  By  heating  with  dilute  alkalis  on  the  water-bath,  it 
is  converted  into  cyanacetophenone. 

If  a  neutral  mixture  of  sodium  benzoylacetaldehyde  and  hydr- 
oxylamine  hydrochloride  in  molecular  proportion  be  warmed,  a 
complicated  condensation-product  of  the  formula  CisHnNaOs  is  formed, 
2C9H8O2  +  3NHoOH  -  4H2O  =  CigHnNsOs.  It  is  insoluble  in  alcohol, 
ether,  light  petroleum,  chloroform,  acetone,  ethyl  acetate,  and  benzene, 
crystallises  from  boiling  amyl  acetate  in  beautiful,  white  needles,  melts 
at  197 — 198°,  and  is  insoluble  in  aqueous  soda. 

An  attempt  to  prepare  an  isoxazole  by  the  action  of  acetic  chloride 
on  the  oxime  of  salicylaldehyde,  resulted  in  the  formation  of  salicyl- 
amide,  OH-CeH^'CONH^.  E.  C.  R. 

Intramolecular  Change  in  Unsaturated  Acids.  By  R.  Fittig 
(Be7\,  24,  82 — 88). — Some  years  ago  the  author,  in  conjunction  with 
Buri  (Abstr.,  1883,  485),  showed  that  by  the  action  of  sodium 
amalgam  on  piperic  acid,  two  different  hydropiperic  acids  may  be 
obtained  by  varying  the  conditions  under  which  the  action  takes 
place,  and  that  the  a-acid  is  converted  into  the  /3-acid  by  simply 
boiling  with  aqueous  soda.  Further  investigation  (Abstr.,  1887,  489) 
showed  that  the  a-acid  is  a  yS7-,  and  the  /3-acid  an  a/3-un saturated  acid, 
and  the  change  is  therefore  similar  to  that  observed  by  Baeyer  and 
Rupe  in  the  case  of  the  hydroterephthalic  and  hydromuconic  acids 
(Abstr.,  1889,  1178 ;  1890,  875). 

The  author  now  finds  that  the  conversion  of  187-  into  ut^-unsatu- 
rated  acids  by  boiling  aqueous  soda  is  quite  general.  Thus  cinnamenyl- 
propionic  acid, 

CHoPh-CHICH-CHs-COOH,  yields  CHaPh-CHo.-CHiCH-COOH, 

crystallising  from  ether  in  thick  plates  which  melt  at  1025° ; 
phenylisocrotonic  acid,  CHPhtCH-CHa'COOH,  although  less  readily, 
yields  the  a^-acid,  CHzPh-CHiCH-COOH,  which  crystallises  in  plates 
melting  at  (55°  ;  the  aliphatic  hydrosorbic  acid, 

CHaMe-CH.-CH-CHa-COOH, 

forms  CHoMe-CHo-CHiCH-COOH,  which  crystallises  from  hot  water 
in  long  needles,  melts  at  33*5°,  and  boils  at  216°. 

As  the  ^37- unsaturated  acids  of  any  constitution  may  now  be  readily 
synthetically  prepared  (Abstr.,  1890,  583),  this  reaction  forms  a 
ready  method  for  the  preparation  of  the  a^- unsaturated  acids.  The 
acids  of  the  two  series  are  readily  separated  by  the  fact  that  the 
(37-unsaturated  acids  readily  pass  into  the  lactones  on  warming  with 
dilute  sulphuric  acid,  whilst  the  a/3-compounds  remain  unaltered. 
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The  most  natural  explanation  of  this  intermolecular  change  is  that 
the  y37-unsaturatecl  acid  takes  up  the  elements  of  water,  forming  the 
/3-hydroxy-acid,  and  that  the  hjdroxyl  group  then  combines  with  the 
hydrogen  atom  in  the  a-position,  re-forming  water  and  the  a/3-unsatu- 
rated  acid.  The  experimental  results  do  not,  however,  confirm  this, 
for  although  the  /3-hydroxy-acids  have  been  prepared,  they  do  not 
appear  to  be  intermediate  products,  but  are  more  probably  formed 
by  the  continued  action  of  soda  on  the  a/3-unsaturated  acids.  Further, 
the  /3-hydroxy-acids  are  remarkably  stable ;  phenyl  /3-hydroxybutyric 
acid  being  partially  volatile  without  decomposition,  and  scarcely 
attacked  by  boiling  with  soda  for  days.  Phenyl- /3-hydroxybutyric 
acid  forms  beautiful,  flat  needles  melting  at  98°,  whilst  the  homologous 
phenyl-/3-hydroxy valeric  acid  forms  lustrous  prisms  melting  at  131°. 

It  can  scarcely  be  doubted  that  a-hydropiperic  acid,  cinnamenyl- 
propionic  acid,  and  hydrosorbic  acid  all  contain  the  group 

-ch2-ch:ch-cHo-cooh, 

although  they  are  all  formed  from  acids  probably  containing  the 
group  -CH:CH:-CH:CH-C00H,  for  Doebner  has  shown  that  the  latter 
all  yield  racemic  acid  on  careful  oxidation  (Abstr.,  1890,  1274). 
This  therefore  confirms  the  conclusion  of  Baeyer,  that  the  group 
-CH!CH*CH!CH*COOH  passes,  on  partial  reduction,  into  the  group 
-CHo-CHiCH-CHa-COOH. 

The  author  has  also  recently  shown  (Abstr.,  1890,  894)  that  the 
ethereal  salts  of  the  paraconic  acids  are  converted  by  the  action  of 
sodium  ethoxide  into  the  isomeric  unsaturated  itaconic  acids,  and  is 
now  investigating  the  properties  of  the  latter  to  ascertain  how  far  they 
correspond  in  properties  with  itaconic  acid  itself.  The  results  obtained 
with  methylitaconic  acid  have  already  been  given  ;  ethylitaconic  acid 
is  readily  soluble  in  hot,  sparingly  in  cold  water,  ether,  chloroform,  &c., 
and  melts  at  162 — 167'',  losing  water,  and  becoming  yellow.  On  dis- 
tillation, it  passes  into  ethylcitraconic  anhydride ;  ethylcitraconic  acid  is 
readily  soluble  in  cold  water,  ether,  chloroform,  &c.,  crystallises  well, 
and  melts,  when  quickly  heated,  at  93 — 98°,  but  begins  to  decompose 
into  anhydn.de  and  water  at  70°,  the  same  change  taking  place  on  boiling 
it  with  water.  It  is  therefore  volatile  in  a  current  of  steam,  and  may 
thus  be  separated  quantitatively  from  ethylitaconic  acid.  It  is  recon- 
verted into  the  latter  by  heating  its  aqueous  solution  at  150°,  but  on 
boiling  with  nitric  acid  or  treatment  with  bromine  in  chloroform  solu- 
tion, it  yields  ethylmesaconic  acid,  which  has  a  solubility  in  water 
intermediate  between  that  of  its  two  isomerides,  is  readily  soluble  in 
ether,  sparingly  in  chloroform,  and  melts  at  174 — 175°  without 
decomposition. 

The  salts  of  the  three  acids  show  great  differences,  but  all,  when 
reduced,  yield  propylsuccinic  acid  melting  at  92°. 

The  properties  of  the  three  acids  correspond  closely  with  those  of 
the  initial  members  of  the  series,  but  the  itaconic  acid  is  much  more 
stable,  and  is  not  so  readily  converted  into  its  isomerides.  The  pro- 
duct of  distillation  obtained  at  the  ordinary  pressure  contains 
25  per  cent,  of  itaconic  anhydride.  H.  Of.  C. 

VOL.  LX.  2   h 
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Artificial    Salicylic    Acid.      By  W.  R.  Ddxstan  and  O.  F.  C. 

Bloch  (Pharm.  J.  Trans.  [81,  21,429 — 436). — Artificial  salicylic  acid 
has  been  observed  to  differ  in  its  therapeutic  action  from  the  pure 
"  natural  "  acid  obtained  from  the  oil  of  winter-gi*een.  Although 
much  work  has  already  been  done  on  the  subject  with  the  view  of 
ascertaining  the  cause  of  this  difference,  the  exact  nature  of  the 
impurities  contained  in  the  artificial  acid  of  commerce  has  not  been 
experimentally  established.  The  authors  have  examined  two  foreign 
acids,  isolated  by  Williams  in  1878  from  commercial  salicylic  acid, 
but  not  then  identified.  These  acids  are  now  shown  by  their  physical 
and  chemical  properties,  as  well  as  by  the  analyses  of  their  silver  and 
lead  salts,  to  be  orthocresotic  or  orthohomosalicylic  acid 
[CH3 :  OH  :  COOH  =1:2:  3],  and  raetacresotic  or  metahomosalicylic 
acid  [CH3 :  OH  :  COOH  =1:3:4]  respectively.  The  ortho-acid  melts 
at  163"  (corr.),  the  meta-acid  at  174*5°  (corr.).  They  have  been 
formed  from  the  corresponding  cresols  contained  in  the  crude  phenol 
from  which  the  salicylic  acid  had  been  prepared. 

The  melting  point  of  pure  salicylic  acid  has  been  variously  stated, 
the  highest  recorded  temperature  being  159°  and  the  lowest  155°. 
The  authors  find  that  "  natural  "  salicylic  acid,  after  recrystallisa- 
tion  from  alcohol,  melts  at  156' 75°  (corr.),  and  that  if  the  acid 
melting  at  this  temperature  be  converted  into  the  sodium  salt,  and 
fractionally  precipitated  with  silver  nitrate,  the  acid  recovered  from 
each  fraction  of  silver  salt  also  melts  at  156' 75°,  which  may  therefore 
be  accepted  as  the  melting  point  of  the  pure  substance.  By  very 
slowly  cooling  a  1  per  cent,  solution  in  hot  water,  the  pure  acid  may 
readily  be  obtained  in  large,  distinct,  prismatic  crystals,  but  in  presence 
of  about  5  per  cent,  of  one  of  the  cresotic  acids,  the  salicylic  acid 
no  longer  furnishes  large  crystals,  and  the  impure  acid  melts  at  a 
lower  temperature. 

A  specimen  of  the  artificial  salicylic  acid  of  commerce  (m.  p. 
154"5°)  was  examined  by  Williams'  method.  It  was  converted  into  a 
calcium  salt  by  boiling  with  water  and  calcium  carbonate,  and 
crystallised  many  times  from  water.  From  the  residue  of  soluble 
salt  from  which  most  of  the  calcium  salicylate  had  crystallised,  there 
was  obtained  a  small  quantity  of  an  acid,  which  after  further  purifi- 
cation melted  constantly  at  151°  (corr.).  Analysis  of  the  silver 
and  lead  salts,  as  well  as  its  physical  and  chemical  properties, 
proved  it  to  be  paracresotic  or  parahomosalicylic  acid 

(CH  :  OH  :  COOH  =  1:4:3). 

For  the  purposes  of  preparing  pure  salicylic  acid  from  the  impure 
acid  of  commerce,  the  method  depending  on  the  different  solubilities 
of  the  calcium  salts  was  not  found  satisfactory,  being  extremely 
tedious,  owing  to  the  number  of  recrystallisations  that  are  necessary. 
A  better  plan  consists  in  preparing  the  lead  salts  by  the  action  of 
lead  carbonate,  and  crystallising  theee  from  dilute  alcohol ;  lead 
salicylate  being  much  less  soluble  than  the  lead  cresotates.  By 
this  means  70 — 80  per  cent,  of  the  original  acid  may  be  recovered  in 
the  form  of  pure  salicylic  acid  from  the  first  fraction  of  crystals 
deposited  from  the  alcoholic  solution. 
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At  the  request  of  the  authors,  Professor  Charteris  ascertained 
whether  the  three  cresotic  acids  described  above  were  poisonous. 
When  administered  in  alcoholic  solution  to  animals  by  injection,  the 
ortho-acid  was  observed  to  be  markedly  toxic,  the  para-acid  less  so, 
whilst  the  meta-acid  proved  to  be  innocuous.  W.  K-.  D. 

Coumarone.     By  A.  R.  L.  Dohme  (Amer.  Ghem.  J.,  13,  29 — 34 ; 

compare  Fittig  and  Ebert,  Abstr.,  1883,  474 ;  Rossing,  Abstr.,  1885, 
388  ;  and  Kraemer  and  Spilker,  Abstr.,  1890,  496). — Aniline  and  con- 
centrated ammonia  are  without  action  on  coumarone  even  when 
heated  with  it  in  sealed  tubes  at  280°.  Bromocoumarone,  obtained 
by  heating  the  dibromo- additive  product  with  alcoholic  potash,  is 
also  unaffected  by  these  reagents.  When  coumarone  and  phosphorus 
pentachloride  in  molecular  proportion  are  heated  in  sealed  tubes  at 
175°,  a  mixture  of  coumarone  dichloride  and  chlorocoumarone  is 
obtained,  and  the  latter,  when  heated  at  275^  with  excess  of  penta- 
chloride in  a  sealed  tube  for  five  hours,  gives  a  compound  which 
melts  at  57"5 — 58°,  crystallises  in  long,  thin,  white,  satiny  needles, 

and  appears  to  have  the  constitution  C6H4<[pp'j^CCl.  The  remark- 
able stability  of  the  coumarone  molecule,  and  the  difl&culty  with 
which  the  oxygen  contained  in  it  is  replaced,  both  point  to  the  con- 
clusion that  the  closed-ring  formula  suggested  by  Fittig  and  Hantzsch 
correctly  represents  its  constitution.  G.  T.  M. 

Quinonecarboxylic  Acids.  By  J.  Stieglitz  (Amer.  Chem.  J., 
13,  38 — 42). — Tetrethyl  paracliloroquinonedinialonate., 

C6Cl.A[CH(COOEt)2]2, 
is  prepared  by  treating  tetrachloroquinone  (1  mol.)  in  dry  benzene  or 
ticetone  with  ethyl  sodiomalonate  (4  mols.)  dissolved  in  absolute 
alcohol.  The  reaction  is  complete  after  heating  the  mixture  in  a 
water-bath  for  a  few  minutes,  and  on  acidifying,  washing,  drying, 
and  evaporating  the  benzene  solution,  a  dark  oil  is  formed,  which, 
when  mixed  with  a  little  cold  alcohol,  deposits  yellow  needles.  On 
recry stall isation  from  hot  alcohol,  pale  yellow  needles  are  obtained  ; 
these  are  only  slightly  soluble  in  ether  or  benzene,  dissolve  readily  in 
chloroform  and  in  hot  alcohol,  and  with  the  alkaline  hydroxides  give 
deep  violet-coloured  solutions,  due  to  the  formation  of  compounds  in 

hich  sodium  or  potassium  is  substituted  for  the  remaining  hydrogen 
m  in  the  malonic  groups.  Reducing  agents,  such  as  sulphurous 
anhydride  or  zinc-dust  and  glacial  acetic  acid,  convert  the  compound 
into  tetrethyl  paradicliloroq^uinoldimalonate, 

C6(OH)2Cl,[CH(COOEt)2]2. 
This  substance  crystallises  in  white  needles,  melts  at  160 — 161°,  dis- 
solves readily  in   ordinary  solvents,  gives  a  violet  coloration  with 
alkaline  hydroxides,  and  is   converted  by  oxidising  agents,  such  as 
ferric  chloride,  into  the  quinone. 

Tetrethyl  paramidoquinonedimalonate,  C6(NH2)202[CH(COOEt)2]2, 
crystallises  in  long,  flat  prisms,  melts  at  159 — 160°,  and  is  formed 
when  tetrethyl  paradichloroquinonedimalonate  is  treated  in  the  cold 
with  alcoholic  ammonia.     It  may  be  precipitated  from  its  solution  by 

2  h  2 
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means  of  water,  and  purified  either  by  precipitation  from  its  solution 
in  chloroform  by  light  petroleum  or  by  simply  washing  it  with  ether. 
Tetrethyl  paradichloroquinonedimalonate  is  readily  dissolved  by  a 
dilute  solution  of  sodium  hydroxide,  the  odour  of  alcohol  being  imme- 
diately perceptible.  If,  after  remaining  a  few  minutes,  the  solution 
be  poured  into  cold  sulphuric  acid,  a  brown  precipitate  is  formed, 
and  this,  on  recrystallisation  from  acetone  or  alcohol,  forms  dark-red 
plates  of  parachlorJiydroxyquinone,  OH*C6H2C102 ;  it  sublimes  with 
slight  decomposition  and  without  having  previously  melted,  and 
is  easily  soluble  in  alcohol,  in  acetone,  and  in  the  alkaline  hydr- 
oxides. If  the  solution  of  tetrethyl  paradichloroquinonemalonate  and 
sodium  hydroxide  be  allowed  to  remain  for  an  hour,  and  then  warmed 
on  a  water-bath,  both  chlorine  atoms  are  displaced  by  hydroxyl,  the 
resulting  compound  agreeing  in  its  properties  with  those  ascribed  to 
paradihydroxyquinone  by  Nietzki  (Abstr.,  1888,  1181)  and  Loewy 
(Abstr.,  1886,  1028).  The  reaction  by  which  the  last-mentioned 
compounds  are  obtained  consists  in  the  substitution  of  hydrogen 
for  the  malonic  groups ;  the  author  has  consequently  thought  it  of 
interest  to  commence  the  investigation  of  the  action  of  ethyl  sodio- 
malonate  on  ethyl  dibromoquinoneterephthalate.  The  latter  compound 
may  be  readily  obtained  from  ethyl  succinosuccinate  by  a  simplifica- 
tion of  the  process  used  by  Herrmann  (Abstr.,  1886,  1028)  and 
Boniger  (Abstr.,  1888,  954).  The  succinosuccinate  (1  mol.)  is  dis- 
solved in  dry  chloroform,  and  bromine  (1  mol.)  gradually  added;  the 
chloroform  solution  is  then  shaken  with  an  aqueous  solution  of 
sulphurous  anhydride,  dried,  and  evaporated  on  a  water-bath.  The 
crude  ethyl  dihydroxyterephthalate  thus  obtained  is  dissolved  in 
warm  glacial  acetic  acid  and  water  (5 — 10  per  cent,  of  the  weight  of 
the  glacial  acetic  acid  used),  and  three  additional  equivalents  of 
bromine  are  added.  On  allowing  the  mixture  to  remain  over  night 
in  a  closed  flask,  ethyl  dibromoquinoneterephthalate  separates  in 
crystals  ;  a  further  quantity  of  it  is  precipitated  on  the  addition  of 
water  (yield  84-5  per  cent,  of  theory).  G.  T.  M. 

Indigo  from  Phenylglycocine.  By  K.  Heumann  (/.  pr.  Chem. 
[2],  43,  111 — 112;  compare  this  vol.,  p.  311). — The  author  does  not 
question  Lederer's  observation  that  indigo  is  obtained  when  phenyl- 
glycocine is  melted  with  sodium  hydroxide,  but  he  denies  that  it  was 
published  prior  to  the  appearance  of  his  own  patent  in  the  official 
journal.  It  has  been  known  for  30  years  and  more  that  a  "  white  " 
substance  is  formed  when  indigo  is  heated  at  130 — 150°  with 
melted  potash  containing  a  little  water,  and  Biedermann  and  Lepetit 
have  again  drawn  attention  to  the  fact  quite  recently  (this  vol., 
p.  206).  A.  G.  B. 

Constitution  of  /3-Benzopinacoline.  By  M.  Delacre  (Bull. 
Soc.  Cliim..  [3],  4,  470). — The  author  takes  exception  to  the  generally 
adopted  formula  for /3-benzopinacoline,  CPhs'COPh,  which  is  based  on 
the  fact  that  by  the  action  of  alkali  hydroxides  and  of  oxidising 
agents  it  yields  triphenyl-derivatives.  Since  on  reduction  it  affords  a 
hydrocarbon,  CHPha'.CHPho,  it  should  have  a  symmetrical  constitu- 
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tion,  and  this  is  rendered  probable  since  the  alcohol  obtained  from 
y3-benzopinacoline  by  the  action  of  zinc  ethyl  yields  by  dehydration 
tetraphenylethylene,  and  the  oxidation  of  this  substance  in  acetic 
acid  solution  by  potassium  permanganate  affords  /3-benzopinacoline, 
whereas  by  chromic  acid  it  affords  a-benzopinacoline.  The  author  is 
about  to  work  on  this  subject.  T.  G.  N. 

Derivatives  of  Dimethylaniline.  By  0.  Lauth  (Compt.  rend., 
Ill,  886 — 888). — Twenty  parts  of  dimethylaniline  is  dissolved  in  120 
parts  of  aoetic  acid  of  8°  and  160  parts  of  water,  and  20  to  30  parts  of 
pure  lead  peroxide  is  added  gradually  to  the  liquid,  care  being  taken  that 
the  temperature  does  not  exceed  30 — 35"^.  The  reaction  is  complete  in 
from  5  to  10  minutes,  and  the  product  is  washed  with  warm  water,  boiled 
with  water,  dried,  and  crystallised  from  benzene.  It  is  purified  by 
crystallisation  from  petroleum,  alcohol,  or  ether.  The  aqueous  mother 
liquor,  freed  from  lead  by  means  of  sulphuric  acid  and  neutralised  with 
ammonia,  gives  a  further  quantity  of  the  product. 

The  product  is  tetramethylbenzidine,  CieHjoNa,  and  the  yield  is 
about  40  per  cent,  of  the  dimethylaniline.  In  presence  of  acetic  acid 
it  gives  an  intense  green  coloration  with  lead  peroxide.  To  obtain 
the  pure  colouring  matter,  10  grams  of  the  base,  dissolved  in  7-5  c.c. 
of  hydrochloric  acid  and  200  c.c.  of  water,  is  added  to  600  c.c.  of  a 
solution  of  ferric  chloride  of  45°,  diluted  with  540  c.c.  of  water.  After 
some  time,  the  mixture  deposits  the  colouring  matter  in  perfectly  pure, 
microscopic  crystals,  which  are  washed  with  water,  then  with  alcohol, 
and  finally  with  absolute  alcohol  and  ether.  The  mother  liquors  de- 
posit a  further  quantity  of  the  product  when  mixed  with  sodium 
chloride  and  acetate. 

With  more  concentrated  solutions,  or  with  excess  of  ferric  chloride, 
an  acid  combination  of  the  orange  and  green  products  is  obtained  as 
a  beautiful,  orange  precipitate,  but  prolonged  washing  with  alcohol 
converts  the  orange  compound  into  a  green  salt,  which  likewise 
contains  iron.  The  crystals  dissolve  in  water  with  a  green  coloration, 
which  becomes  orange  on  the  addition  of  acids.  Sodium  chloride  pre- 
cipitates the  unaltered  compound  from  its  solutions.  Zinc  salts  also 
form  a  compound  almost  insoluble  in  saline  solutions,  but  soluble  in 
alcohol,  from  which  it  is  precipitated  by  ether. 

This  product  dyes  silk  a  very  pure  green,  but  it  is  extremely  unstable, 
and  even  out  of  contact  with  air  and  light  the  silk  becomes  colourless. 
It  exists  only  in  the  form  of  salts,  and  is  decomposed  by  cold  water  and 
very  rapidly  by  hot  water,  with  separation  of  a  white  compound. 
Alkalis  produce  the  same  result,  with  formation  of  hydrogen  peroxide. 
In  a  dry  vacuum,  the  green  crystals  decompose  in  about  24  hours, 
but  they  keep  better  in  the  air.  When  heated  on  a  water-bath,  they 
become  colourless,  with  evolution  of  water  and  hydrogen  chloride. 
In  all  these  reactions  the  green  colour  does  not  reappear  on  neutrali- 
sation, but  it  forms  again  on  treatment  with  lead  peroxide. 

The  crystalline  green  compound  has  the  composition  OieHgiClXgO, 
and  the  white  compound  which  separates  in  the  various  reactions  is 
tetramethylbenzidine.  The  reaction  with  alkalis  is  represented  by  the 
equation    CieHoiClNaO  +   NaOH  =   NaCl  +  C16H20N2  +   H2O  +  0. 
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A  resinous  product,  which  is  probably  a  chlorine  derivative  of  the 
base,  separates  at  the  same  time.     The  green  compound  probably  has 

CeHi-NClMez^  ^-r-r        XT  rA        1  •  1  ^     .1 

the  constitution   i  >CH2  +  H2O,  and  is  analogous  to  the 

vv6-t^4 ^  JMe 

product  of  oxidation  obtained  by  Wiirster  from  tetramethylpai^- 
phenylenediamine.  C.  H.  B. 

Dehydrobenzoylacetic  Acid.  By  F.  Feist  {Ber.,  23,  3726— 
3736  ;  compare  Annalen,  257,  253). — Dehydrobenzoylacetic  acid  does 
not  yield  any  ammonium  salt;  the  compound  C18H11O3CI,  which  is 
formed  by  the  action  of  phosphorus  pentachloride,  and  was  termed 
by  Perkin  "  chlorodehydrobenzoylacetic  acid,"  is  probably  repre- 
sented  by  one    or   other  of  the  formulae  CPh<^p^^Q>C!CPhCl ; 

CPh<^pT7yppi!!>C'C0Ph.  On  treating  this  compound  with  sulphuric 
acid  at  130 — 150°,  diphenylpyronecarhoxylic  acid, 

is  obtained,  which  is  isomeric  with  dehydrobenzoylacetic  acid,  and  is 
deposited  from  benzene  in  small  crystals  melting  at  201°  with  decom- 
position. The  substance  readily  dissolves  in  chloroform,  but  is  very 
sparingly  soluble  in  water,  dilute  acids,  or  soda.  The  ammonium  salt 
is  crystalline  and  melts  at  135°;  the  barium  salt  (Ci8Hix04)2Ba  -f  6H2O, 
crystallises  with  difficulty  ;  the  silver  salt  forms  an  additive  compound 
with  silver  nitrate  ;  the  remaining  salts  are  amorphous.  The  acid 
gives  a  white  precipitate  with  ferric  chloride,  which  becomes  pale- 
green  after  remaining  for  some  time ;  with  ferrous  sulphate,  a  red 
precipitate  is  formed,  changing  to  white  and  finally  to  violet-blue.  On 
heating  the  acid,  carbonic  anhydride  is  eliminated,  and  2 — 6-diphenyl- 
pyrone  is  formed  (see  below).  By  treating  the  acid  with  alcoholic 
ammonia  at  ordinary  temperatures,  a  compound  is  obtained  which 
melts  at  237 — 240°,  is  insoluble  in  soda,  and  is  probably  diphenyl- 

pyridonecarioxylic  acid,  CPh<^pTT  .  ^q^C'COOH. 

2  :  G-JDiphenylpyrone,    O^pp,  .'p-rr^CO,    is   prepared   by  heating 

dehydrobenzoylacetic  acid  with  a  large  excess  of  concentrated  hydro- 
chloric acid  in  a  sealed  tube  for  15  hours  at  230 — 260°;  it  crystallises 
from  benzene  in  colourless,  slender  needles,  softens  at  128°,  melts  at 
138*5 — 139'5°,  and  is  sparingly  soluble  in  ether  or  alcohol  at  ordinary 
temperatures.  The  pyrone  is  almost  insoluble  in  w^ater  or  alkalis,  but 
dissolves  in  concentrated  sulphuric  acid  with  a  violet  fluorescence, 
w^hich  is  unaltered  by  heating. 

Attempts  to  prepare  a  triketone  by  the  action  of  barium  hydroxide 
and  hydrochloric  acid,  resulted  in  the  formation  of  a  small  quantity  of 
an  impure  compound,  which  crystallises  in  prisms  and  melts  at  110°  with 
decomposition.  On  heating  dehydrobenzoylacetic  acid  with  alcoholic 
ammonia  in  a  sealed  tube  at  160°,  dipJienylpyridone, 


I 


ORGANIC  CHEMISTRY.  459 

is  formed;  it  is  very  sparingly  soluble,  and  melts  at  267°. 

From  the  analogy  thus  shown  to  exist  between  dehydracetic  acid 
and  dehydrobenzoylacetic  acid,  it  follows  that  the  latter  compound  is 
really  6-phenyl-3-benzoylpyronone,  and  is  represented  by  the  formula 

CPh<^~^9>CH-C0Ph.     The  two  reduction  compounds,  CisHuOi 

and  C18H12O3,  described  by  Perkin  (Trans.,  1885,  278),  have  probably 

one    or   other   of    the    formulae    CPh<^pT7^pQ>CH'CHPh*0H    or 

CPh<gj^:^-^^>CH-COPh,    and    CPh<g-gg>C:CHPh    or 

CPh<^~^2>C-C0Ph  respectively.  j    -g    rj, 

Ethyl  Diphenylpyronedicarboxylate.  By  F.  Feist  (Ber.,  23, 
3736 — 3739;  compare  previous  abstract). — Ethyl  cuprohenzoylacetate, 
(CHBz'C00Et)2Cu,  is  prepared  by  treating  ethyl  benzoyl  acetate  with 
copper  acetate,  the  liberated  acetic  acid  being  exactly  neutralised 
with  soda;  it  crystallises  from  benzene  in  small,  green,  lustrous 
needles,  and  melts  at  180° ;  the  yield  is  50  per  cent,  of  theory.  By 
the  prolonged  action  of  carbonyl  chloride  in  the  cold  on  the  copper 
compound,  ethyl  2  :  6-diphenylpyrone-3  :  6-dicarhoxylate, 

p.^CPh:c(cooEt).  p^ 
^^cPh:c(cooEt)>'^'^' 

is  obtained ;  this  crystallises  in  small,  rectangular  plates,  melts  at 
140°  with  decomposition,  and  is  sparingly  soluble  in  water,  dilute 
acids,  or  alkalis ;  the  yield  is  very  small.  The  compound  gives  no 
colour  with  ferric  chloride,  is  entirely  unacted  on  by  heating  with 
dilute  sulphuric  acid,  and,  on  treatment  with  alcoholic  potash,  yields 
benzoic  acid,  acetic  acid,  acetophenone,  and  carbonic  anhydride. 

J.  B.  T. 

Nitro-  and  Amido-derivatives  of  ^-Naphthyl  Ethyl  Ether. 
By  F.  Gaess  (/.  pr.  Ghem.  [2],  43,  22— 38).— 1  :  2-Nitronaphthyl 
ethyl  ether  has  been  obtained  by  Wittkampf  (Abstr,,  1884,  1036). 

3' :  2-Nitronaphthyl  ethyl  ether  is  obtained  by  adding  water  to  the 
mother  liquor  of  1  :  2-nitronaphthyl  ethyl  ether,  and  fractionally 
crystallising  the  precipitate  from  light  petroleum ;  it  is  crystalline 
melts  at  114°,  and  is  very  soluble  in  acetone,  chloroform,  and  benz- 
ene, and  sparingly  in  cold  ether,  alcohol,  and  petroleum ;  it  is  vola- 
tile with  steam.  By  oxidation  it  is  converted  into  y3-nitrophthalic 
acid ;  this  settles  its  constitution.  It  is  not  converted  into  the  cor- 
responding nitronaphthylamine  when  heated  with  alcoholic  ammonia 
(compare  loc.  cit.). 

1  :  2' -Nitro7iaphthyl  ethyl  ether  exists  in  the  resin  which  is  thrown 
down  by  still  furtlaer  addition  of  water  to  the  mother  liquor  of 
1  :  2-nitronaphthyl  ethyl  ether,  and  is  extracted  therefrom  by  lighb 
petroleum,  from  which  it  is  recrystallised  several  times  It  forms 
long,  golden-yellow  needles  melting  at  72 — 73°. 
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1  :  '2'Amidu7iaphthyl  ethyl  ether  crystallises  in  serrated  tables,  or  in 
prisms  and  pyramids  with  reddish-bine  fluorescence ;  it  melts  at  51°, 
and  boils  practically  undecomposed  at  300 — 302°  (by  Siwoloboff's 
method,  Abstr.,  1886,  497)  ;  it  dissolves  in  the  usnal  solvents.  The 
sulphate  and  hydrochloride  were  obtained ;  the  acetyl  derivative  melts 
at  145°. 

3' :  2-Amidonaphthyl  ethyl  ether  crystallises  in  fluorescent  pyramids, 
melts  at  90 — 91°,  boils  at  330°,  and  dissolves  in  the  usual  solvents. 
The  hydrochloride  and  acetyl  derivative  (m.  p.  184"5°)  were  obtained. 

1  :  2' -Amidonaphthyl  ethyl  ether  crystallises  in  fluorescent  prisms, 
melts  at  67°,  boils  at  315°,  and  dissolves  in  the  usual  solvents. 
The  hydrochloride,  sulphate,  and  acetyl  derivative  (m.  p.  139°)  were 
obtained. 

Two  clinitronaphthyl  ethyl  ethers  are  obtained  by  treating  1  :  2- 
nitrouaphthyl  ethyl  ether  (1  part)  with  nitric  acid  of  sp.  gr.  1*42 
(6  parts)  at  0°,  and  separating  by  means  of  benzene. 

Binitronaphthyl  ethyl  ether  (m.  p.  144")  is  easily  soluble  in  benzene, 
and  crystallises  in  yellow  needles.  When  heated  in  a  sealed  tube  at 
180 — 190°  with  20  times  its  weight  of  alcoholic  ammonia,  it  yields 
a  dinitronaphthylamine  melting  at  242°,  and  the  dinitronaphthalene 
from  this  melts  at  166 — 167°,  but  its  orientation  is  not  yet  decided. 

Dinitronaphthyl  ethyl  ether  [(^02)2  :  OEt  =  1  :  1'  :  2]  (m.  p.  215°) 
is  sparingly  soluble  in  benzene,  and  crystallises  in  yellow  needles ; 
the  corresponding  dinitronaphthylamine  melts  at  223°,  and  the  di- 
nitronaphthol  at  198°,  with  decomposition ;  the  latter  was  converted 
into  a-nitrophthalic  acid  (m.  p.  160°,  Abstr.,  1882,  404),  and  this 
localises  one  of  the  nitro-groups,  the  other  being  ascertained  by  the 
conversion  of  the  dinitronaphthylamine  (m.  p.  223°)  into  1  :  I'-di- 
nitronaphthalene  (m.  p.  170 — 172°). 

When  3'  :  2-nitronaphthyl  ethyl  ether  is  nitrated,  it  yields 
1:3':  2-dinitronaphthyl  ethyl  ether  (m.  p.  144°),  which  was  described 
by  Graebe  and  Drew  (Abstr.,  1884,  1036),  and  1  :  2-nitronaphthyl 
ethyl  ether  yields  the  dinitro-derivative  melting  at  215°  (see  above). 

A.  G.  B. 

Naphthylene  Dihydrosulphide  and  Dithiocyanate.  By  U. 
Ebert  and  E.  Kleiner  (Ber.,  24,  144 — 147). — ^N'aphthylene  dihydro- 
sulphide (dimercaptan)  is  best  prepared  by  reducing  disulphochlor- 
a-naphthalene  [(S02C1)2  =  2:3']  dissolved  in  acetic  acid  with  zinc- 
dust  ;  the  dimercaptan  is  then  precipitated  with  water,  and  purified 
by  converting  it  into  the  lead  salt,  decomposing  this  with  hydrogen 
sulphide,  and  finally  extracting  the  product  with  absolute  alcohol. 
It  is  obtained  as  a  snow-white,  cry^stalline  mass,  which,  on  cautious 
heating,  sublimes  in  glistening  colourless  scales,  melts  at  173 — 174°, 
and  is  soluble  in  ether,  hot  alcohol,  benzene,  carbon  bisulphide,  chloro- 
form, and  alkalis.  The  yield  is  about  5  per  cent,  of  that  required 
by  theory.  The  lead  salt  is  an  orange-yellow  powder  which,  like 
lead  yS-naphthylmercaptide,  is  precipitated  together  with  lead  acetate, 
and  is  obtained  pure  by  boiling  with  water  and  washing  wath  alcohol 
and  ether, 

Naphthylene  dithiocyanate,  CioH6(SCN)2  [2  :  3'],  is  prepared  by  the 
action  of  cyanogen  chloride  on  the  above  lead  dimercaptide  suspended 
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in  alcoliol ;  it  melts  at  78°,  is  soluble  in  alcohol,  ether,  benzene,  cMoro- 
form,  carbon  bisulphide,  and  acetic  acid,  and  cannot  be  sublimed. 
When  an  alcoholic  solution  of  the  dithiocyanate  is  mixed  with 
alcoholic  potassium  hjdrosulphide,  it  is  converted  into  the  dimer- 
captan.  When  heated  with  fuming  hydrochloric  acid  at  180°,  it 
yields  the  dimercaptan,  carbonic  anhydride,  and  ammonia. 

E.  C.  K 

Halogen  Derivatives  of  /3-Naphthylaniine.  By  A.  Claus  and 
O.  Philipson  (/.  pr.  Gliem.  [2],  43,  47 — 61). — By  brominating 
/3-naphthylamine,  or  its  acetyl  derivatives,  only  one  monobromo- 
derivative  is  obtainable,  namely,  1  :  2-bromonaphthylamine  melting 
at  63°  (Cosiner,  Abstr.,  1881,  606);  this  is  not -a  neutral  substance, 
as  Cosiner  {loc.  cit.)  asserts,  but  is  basic  ;  its  hydrochloride  and  platino- 
chloride  are  described.  When  it  is  heated  with  acetic  anhydride, 
diaceto-1  :  2-hromonaphthalide,  CioHgBr'NAca,  is  obtained  ;  this  crystal- 
lises in  colourless  tables  which  melt  at  105°  (uncoiT.)  ;  on  heating  its 
alcoholic  solution  with  aqueous  ammonia,  it  is  converted  into  aceto- 
1  :  2-bromouaphthalide  (loc.  cit.)  melting  at  140°. 

1  :  3'-Dibromo-2-naphthylamine,  m.  p.  121°  (Lawson,  Abstr.,  1885, 
1239),  is  best  prepared  by  adding  bromine  (2  mols.)  to  a  cold  solution 
of  aceto-1  :  2-bromonaphthalide  in  chloroform,  warming  it  after  a 
time  on  the  water-bath,  until  no  more  hydrogen  bromide  is  evolved, 
and  heating  the  acetyl  derivative  which  separates  with  hydrochloric 
acid  in  alcohol ;  its  hydrochloride  is  described.  The  acetyl  derivative 
melts  at  212°  (uncorr.),  not  208°  (loc.  cit.).  The  diacetyl  derivative 
forms  colourless,  lustrous  prisms  melting  at  180°  (uncorr.).  The 
orientation  of  this  dibromonaphthylamine  is  settled  by  two  facts ; 
first,  that  its  oxidation  with  nitric  acid  yields  /3-bromophthalic  acid 
(1  :  2  :  5,  m.  p.  63°;  Abstr.,  1887,  668),  showing  that  the  second 
bromine  atom  occupies  one  of  the  /3-positions  in  the  ring  which  does 
Hot  contain  the  NH2  group  ;  secondly,  that  the  dibromonaphtha- 
lene  obtained  by  removing  the  amido-group  (see  below)  is  not 
1  :  2'-dibromonaphthalene  (m.  p.  75°;  Abstr.,  1889,  894),  showing 
that  the  /3-position  occupied  by  the  second  bromine  atom  is  3'. 

1  :  S' -Dihromonaphthalene  is  obtained  by  dissolving  1  :  3'-dibromo- 
2-naphthylamine  (10  grams)  in  alcohol  (100  grams),  adding  a  mixture 
of  sulphuric  acid  (12  grams)  and  alcohol  (60  grams),  cooling  to  0°, 
and  dropping  into  the  agitated  liquid  the  calculated  quantity  of 
sodium  nitrite  solution  ;  after  a  time,  the  retort  is  heated  until  no  more 
nitrogen  is  evolved,  water  added,  and  the  mixture  distilled  with 
steam,  when  the  new  compound  separates  from  the  distillate  in  flocks 
which  may  be  crystallised  from  alcohol.  It  forms  pale-yellow 
needles  melting  at  61°,  and  is  soluble  in  the  usual  organic  solvents  ;  it 
(is  perhaps  identical  with  Jolin's  dihromonaphthalene  (this  Journal, 
rl887,  ii,  901).  When  oxidised  with  nitric  acid,  this  dibromonaphtha- 
jlene  yields  chiefly  4-broraoterephthalic  acid  (m.  p.  106°),  and  only  a 
little  3-bromophthalic  acid. 

By  diazotising  1  :  3'-dibromo-2-naphthylamine  in  the  usual  way, 
the  corresponding  diazochloride  platinochloride  was  obtained  as  a 
yellow,  crystalline  precipitate. 

1:2:  S'-Tribromonaphthalene  forms  colourless  needles  which  melt 
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at  118° ;  it  is  little  volatile  with  steam,  sublimes  in  needles  of  the 
same  melting  point,  and  dissolves  in  alcohol,  ether,  and  light 
petroleum. 

1  :  S'-Dibromo-2-chloronaphthalene  crystallises  in  long,  slender, 
colourless  needles,  and  melts  at  102°  (uncorr.)  ;  when  the  molten 
substance  is  quickly  cooled,  the  melting  point  rises  to  104 — 105°. 

1  :  3' -Dihromo-2-naphthonitrile  crystallises  in  slender,  colourless, 
lustrous  needles  which  melt  at  178°  (uncorr.),  and  dissolve  in  the 
usual  organic  solvents ;  it  is  sparingly  volatile  with  steam ;  when 
heated  for  three  days  with  10  percent,  potash,  it  yields  1  :  3'  -dihromo- 
2'naphthoic  acid  which  crystallises  in  colourless,  slender  needles, 
melts  at  245°  (uncorr.),  sublimes,  and  dissolves  sparingly  in  water, 
but  more  freely  in  alcohol. 

3' -Bromo-l  :  2-naphthaquinone  is  obtained  by  adding  a  cold  solution 
of  the  above  dibromonaphthalene  diazochloride  in  small  portions  to 
boiling  water,  and  heating  until  no  more  diazo-compound  can  be 
detected  by  sodium  /3-naphthol-a-disulphonate ;  the  red  colouring 
matter  is  collected,  heated  with  water,  and  the  solution  cooled,  when 
the  quinone  crystallises  in  yellow,  feathery  needles  which  darken  at 
100°,  and  melt  with  decomposition  about  150° ;  it  dissolves  in  the 
usual  solvents  when  warmed,  but  not  in  sodium  hydroxide  solution. 
The  corresponding  quinol  crystallises  in  soft,  colourless  needles,  and 
decomposes  without  melting  about  250° ;  it  dissolves  in  warm  chloro- 
form and  benzene ;  its  solutions  are  coloured  green  by  sodium 
hydroxide,  and  violet  by  ferric  chloride ;  it  reduces  ammoniacal  silver 
solution  in  the  cold.  These  compounds  are  still  under  investiga- 
tion. 

Tribromo-fi-naphthylamine,  the  orientation  of  which  is  being  studied, 
is  obtained  by  acting  on  a  chloroform  solution  of  1  :  2-bromonaphthyl- 
amine  with  bromine  (2  mols.)  at  a  medium  temperature,  until  no 
more  hydrogen  bromide  is  evolved,  evaporating  the  solution,  treating 
the  residue  with  ammonia,  and  adding  alcohol.  It  crystallises  from  a 
mixture  of  ether  and  alcohol  in  round,  white,  nodular  aggregates, 
melts  at  143°  (uncorr.),  and  dissolves  sparingly  in  alcohol  and  light 
petroleum,  but  freely  in  ether  and  chloroform.  The  acetyl  derivative 
forms  colourless,  slender,  feathery  needles  melting  at  250 — 251° 
(uncorr.).  The  diacetyl  derivative  forms  leaflets,  and  melts  at  159° 
(uncorr.). 

Attempts  to  obtain  a  series  of  chlorine  derivatives  corresponding 
with  the  foregoing  bromine  derivatives  failed.  When  chlorine  is 
passed  into  a  cold  chloroform  solution  of  aceto-l-chloro-2.naphthalide, 
a  tetrachloracetochloronaphthalide,  CioH6Cl*NHAc,Cl4,  is  formed ;  this 
crystallises  from  ether  or  acetone  in  colourless  prisms  or  needles 
which  melt  at  140 — 145°  with  decomposition ;  it  cannot  be  crystallised 
from  alcohol  or  chloroform,  as  these  solvents  decompose  it,  evolving 
hydrogen  chloride. 

1'  :  ^ -Dichloro-2-naphtliylamine  is  prepared  by  passing  chlorine 
(2  mols.)  into  normal  /3-naphthylamine  sulphate  (1  part)  suspended 
in  80  per  cent,  sulphuric  acid  (50  parts)  until  the  solution  has 
become  lemon-yellow ;  the  mixture  is  then  poured  into  ice  water,  the 
precipitated    flocks  washed  with    dilute    ammonia,    and    crystallised 
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from  alcohol,  or  distilled  with  steam.  It  crystallises  from  light 
petroleum  in  long,  colourless  needles  which  rapidly  become  colonred  ; 
it  melts  at  96°  (uncorr.).  The  acetyl  derivative  forms  large,  colour- 
less prisms  melting  at  209°  (uncorr.).  When  this  dichloronaphthyl- 
amine  is  treated  with  sulphuric  acid  and  sodium  nitrite,  it  is  converted 
into  1'  :  4'-dichloronaphthalene  (m.  p.  68°),  and  when  it  is  oxidised 
by  dilute  nitric  acid,  it  yields  3  :  6-dichlorophthalic  acid,  whose 
anhydride  melts  at  183°  (uncorr.)  ;  this  acid  is  not  identical  with 
^that  obtained  from  dichlorortho-xylene,  as  stated  by  Beilstein  {Lehr- 
huch,  2nd  edition,  2,  1160). 

2:1':  4!''Trichloronaphthalene,  melting  at  69°,  has  been  obtained, 
and  is  being  investigated.  A.  G.  B. 

Formation  of  Quinalizarin  from  Alizarin.  By  C.  Graebe 
(JBer.,  23,  3739 — 3740). — Blue-green  and  green  dyes  are  formed  by 
heating  alizarin-blue  (dihydroxyanthraquinolinequinone)  with  con- 
centrated sulphuric  acid ;  the  former  of  these  compounds  is  found  to 
be  derived  from  the  trihydroxy-  and  tetrahydroxy-quinones ;  the 
tetrahydroxy-compound  may  be  readily  purified,  and  is  found  to  be 
identical  with  quinalizarin,  to  which  Liebermann  and  Wense  assigned 

tbe  formula  C6H2(OH)2<^q>C6H2(OH)2  [OH  :  CO  :  CO  :  OH  = 

1  :  2  :  3  :  4  ;  3  :  6  :  4  :  5].  No  phthalic  acid  is  formed  from  the  tri- 
hydroxy-derivative  on  oxidation.  J.  B.  T. 

Action  of  Sodium  Benzyloxide  on  Cyanocamphor.      By  J. 

MiNGUiN  {Gompt.  rend.,  112,  50 — 53). — When  cyanocamphor  is  heated 
with  benzyl  alcohol  and  sodium  in  sealed  tubes  at  200°,  the  compound 
CN'CHa'CsHu'COOCvHv  is  obtained,  and  after  crystallisation  from 
ether  or,  better,  toluene,  forms  transparent  lamellae  melting  at 
70 — 71°.  It  dissolves  easily  in  cold  benzene,  toluene,  and  xylene, 
but  is  less  soluble  in  ether,  and  in  mcithyl,  ethyl,  and  propyl  alcohols. 
Its  rotatory  power  in  solution  in  toluene  is  [a]u  =  -\~  42'8.  When 
treated  with  aqueous  potash,  or  with  concentrated  hydrochloric  acid, 
it  yields  hydroxycamphocarboxylic  acid,  COOH'CHz'CsHu'COOH. 

The  aqueous  mother  liquor  from  the  preparation  of  this  compound, 
when  treated  with  an  acid,  yields  a  precipitate  of  the  acid 

CN-CHo-CsHu-COOH, 

which  crystallises  from  ether  in  distinct  crystals  melting  at  164°, 
and  somewhat  soluble  in  ether  and  alcohol.  Its  molecular  rota- 
tory power  in  alcoholic  solution  is  [aj^  =  +64°  61'.  With  aqueous 
potash,  it  yields  hydroxycamphocarboxylic  acid,  with  evolution  of 
ammonia.  The  sodium  salt,  obtained  by  neutralising  the  acid  with 
sodium  carbonate,  forms  a  white,  gummy  mass,  very  difficult  to  dry ; 
the  copper  salt  is  a  green  powder  which  contains  1  mol.  HoO,  and 
becomes  blue  when  heated  at  100°.  The  lead  salt  is  anhydrous  ;  the 
barium  salt  crystallises  in  needles  containing  6  mols.  H2O.  The  silver 
salt  blackens  rapidly  when  exposed  to  light.  C.  H.  B. 
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Action  of  Cyanocamphor  on  Sodium  Phenoxide  and  Sodium 
Kaphthoxide.  By  J.  Mixguix  {Compt.  rend.,  112,  101—102).— 
Cyanocamphor,  phenol,  and  sodium  when  heated  in  sealed  tubes  at 
200—220°  for  24  hours  yield  the  compound  CN-CHo-CsHu'COOPh, 
a  viscous,  brown  oil,  whicii  boils  with  partial  decomposition  at 
265 — 270°  under  a  pressure  of  40  mm. ;  rotatory  power  in  alco- 
holic solution  [a]D  =  +26°"66.  With  aqueous  potash,  it  yields 
ammonia,  phenol,  and  hydroxycamphocarboxylic  acid.  The  acid 
CN'CHo'jCgHu'COOH  is  found  in  the  aqueous  mother  liquor  from  the 
crude  product. 

yS-Naphthol,  under  the  same  conditions,  yields  an  analogous  com- 
pound, which  crystallises  in  white  crystals,  soluble  in  benzene  and 
toluene,  but  less  soluble  in  alcohol  and  ether.  With  aqueous  potash, 
it  yields  ammonia,  uaphthol,  and  hydroxycamphocarboxylic  acid. 

C.  H.  B. 

The  Presence  of  Ethylene  Linkages  in  Terpenes.  By  V. 
Maekovxikoff  (Ber.,  24,  67 — 70). — A  reply  to  the  communication  of 
Wagner  (Ber.,  23,  2307),  who  attributes  to  the  author  views  which 
he  has  never  entertained. 

Kuro-moji  Oil.  By  W.  Kwasnick  (Ber.,  24,  81— 82).— Kuro- 
moji  oil  is  the  ethereal  oil  of  Lindera  fericia,  BL,  one  of  the  Japanese 
Lauracece,  the  use  of  which  in  Europe  has  largely  increased  of  late. 
It  is  obtained  from  the  leaves,  and  has  a  dark-yellow  colour,  a  sp.  gr. 
of  0*901  at  18°,  and  a  powerful  aromatic  smell.  Its  small  optical 
activity  is  due  to  the  fact  that  it  is  a  mixture  of  dextro-  and  Ijbvo- 
rotatory  constituents.  By  fractional  distillation  and  treatment  with 
sodium,  it  yields  two  terpenes,  which  have  been  identiBed  by  their 
derivatives  as  dextrolimonene  and  dipentene.  In  addition,  two  sub- 
stances containing  oxygen  are  present,  namely,  inactive  terpineol  and 
laBvocarvole.  The  former  has  hitherto  only  been  found  in  the  oil  of 
cardamon  seeds  and  in  kesso  oil,  obtained  from  a  Japanese  valerian. 
The  carvole  differs  only  from  that  obtained  from  cummin  oil  in 
possessing  opposite  optical  properties.  H.  G.  C. 

Massoyene.  By  R.  Woy  {Arch,  Pharm.,  228,  687— 690).— The 
existence  of  this  terpene  (Abstr.,  1890,  638)  has  been  disputed  by 
Wallach  (ihid.,  1316),  who  contends  that  the  terpene  described  by 
the  author  is  probably  limonene,  perhaps  mixed  with  other  terpenes. 
The  latter  obtained  his  results  with  a  fraction  boiling  at  172°,  whilst 
Wallach  founds  his  criticism  on  results  obtained  with  material  boiling 
at  170—175°,  the  boiling  point  of  limonene  being  175 — 177°.  The 
author  hopes  to  publish  the  results  of  his  further  investigations  on  the 
terpenes  of  massoy  bark  shortly.  J.  T. 

Ethereal  Oils  contained  in  Asafoetida.  By  F.  W.  Semmler 
{Ber.,  24,  78 — 81;  see  also  this  vol.,  p.  322). — The  second  fraction 
obtained  on  distilling  asafoetida  in  a  vacuum,  and  which  boils  at 
80 — 85°  (9  mm.),  has  a  sp.  gr.  of  0"9721  at  15°,  rotates  the  plane 
of  polarised  light  — 12°  30'  with  a  column  100  mm.  in  length.  Its 
composition  is  C7H14S2,  the  vapour  density  being  found  as  165  and 
164,    instead  of    162.      The    fraction   is    homoofeneous,  and  boils  at 


ORGANIC  CHEMISTRY.  465 

210 — 212°  (uncorr.)  with  slight  decomposition  under  the  ordinary 
pressure,  and  on  distillation  in  a  vacuum  over  small  quantities  of 
potassium,  may  be  obtained  as  a  perfectly  colourless  liquid  boiling  at 
83 — 84°  (9  mm.).  It  is  a  bisulphide,  from  which  zinc-dust  removes 
half  the  sulphur,  and  contains  a  saturated  and  an  unsaturated 
radicle.  It  forms  a  mercurocMoride,  €711,482, SHgCL,  crystallising  from 
alcohol  in  beautiful  needles.  When  oxidised,  it  yields  a  deliquescent 
sulphonic  acid,  which  has  not  been  obtained  pure.  The  bisulphide 
is  present  in  the  crude  oil  to  the  extent  of  45  per  cent. 

The  third  fraction,  boiling  at  120 — 130^  (9  mm.),  has  a  sp.  gr.  of 
1"0120  at  15°,  and  a  column  100  mm.  in  length  rotates  the  plane  of 
polarisation  —18"  30'.  It  decomposes  on  distillation  under  the 
ordinary  pressure  with  evolution  of  most  repulsive  smelling  gases. 
It  has  the  composition  CnHooSo,  the  vapour  density  in  an  atmosphere 
of  nitrogen  being  found  to  be  219  instead  of  the  theoretical  216.  It 
loses  half  its  sulphur  on  treatment  with  zinc-dust,  and  is  therefore 
also  a  bisulphide. 

Notwithstanding  the  similarity  between  the  odours  of  oil  of  garlic, 
oil  of  onions,  and  asafcetida,  the  latter  contains  no  trace  of  allyl 
sulphide.  The  composition  of  the  two  former  oils  is  now  being  in- 
vestigated. H.   G.  C. 

Suberin  and  Cork  Cells.  By  F.  A.  Fluckiger  (and  Gjlson) 
{Arcli.  Fharm.,  228,  690— 700).— Kiigler  (1884)  showed  that  suberin 
contained  an  appreciable  amount  of  fat  and  extracted  stearic  acid ; 
he  also  isolated  the  crystalline  phellonic  acid,  which,  however,  does 
not  belong  to  the  fatty  series.  Gilson  (1890)  maintains  that  suberin 
is  that  part  of  cork  texture  which  is  insoluble  in  neutral  liquids,  and 
is  not  taken  up  either  by  concentrated  sulphuric  acid  or  by  ammonio- 
copper  oxide  solution,  but  is  dissolved  by  alcoholic  potash,  and  with 
nitric  acid  yields  suberic  and  other  fatty  acids  soluble  in  ether  and  alco- 
hol. He  finds  the  colouring  matter  of  cork  to  be  very  soluble  in  sodium 
carbonate  solution,  which  scarcely  attacks  suberin  even  on  prolonged 
boiling.  After  treating  finely  divided  cork  with  sodium  carbonate, 
the  suberin  is  extracted  by  a  3  per  cent,  alcoholic  potash  solution. 
The  solution-filtered  hot  gives  a  precipitate  on  cooling,  which,  after 
washing  with  water  and  recrystallisation  from  alcohol,  consists 
mainly  of  potassium  phellonate.  The  alcoholic  filtrate  freed  from 
alcohol,  diluted  with  water,  and  treated  with  hydrochloric  acid,  gives 
a  semi-fluid  deposit;  the  decanted  liquid  yields  glycerol.  Gilson 
dissolves  the  deposit  in  ether,  washes  out  the  hydrochloric  acid  with 
water,  expels  the  ether,  dissolves  in  alcohol,  and  boils  with  potassium 
carbonate,  when  the  addition  of  an  alcoholic  solution  of  magnesium 
chloride  precipitates  phloionic  acid ;  the  solution  on  further  treatment 
yields  suberinic  acid.  Kiigler  gives  C00H42O3  as  the  formula  for 
phellonic  acid,  whilst  Gilson  prefers  C22H43O3.  The  latter  gives  the 
melting  point  as  102°.  When  heated  at  105°  with  hydrochloric 
acid,  the  anhydride  C44H84O5  is  obtained.  Phloionic  acid,  C22H44O8,  is 
insoluble  in  cold  water,  but  dissolves  in  hot  water,  forming  crystalline 
needles  on  cooling ;  it  is  very  soluble  in  alcohol,  but  only  slightly  in 
ether  and  in  chloroform ;  it  melts  at  62 — 63°.    Potassiitm  phloionate  is 
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very  soluble  in  ether,  less  so  in  alcohol.  Silver  phloionafe  is  rapidly 
decomposed  in  the  light,  whilst  the  corresponding  phellonate  is  only 
slowly  coloured.  Magnesium  phloionate  forms  a  crystalline  precipi- 
tate when  an  alcoholic  solution  of  a  magnesium  salt  is  added  to  a 
solution  of  phloionic  acid.  Suherinic  acid,  C17H30O3,  when  gently 
warmed,  forms  a  liquid  miscible  with  alcohol,  ether,  and  chloroform, 
but  not  with  light  petroleum.  Its  alkaline  salts  are  soluble  in  water 
and  alcohol ;  in  the  alcoholic  solution  no  precipitate  is  produced 
either  by  magnesium  or  barium  acetate.  When  heated  without 
access  of  air,  suberinic  acid  gradually  forms  a  transparent,  elastic 
mass,  for  which  no  solvent  has  yet  been  found.  No  water  appears  to 
be  separated  ;  the  change  appears  rather  to  be  due  to  polymerisation. 
Potassium  suherinate  is  soluble  in  water  and  alcohol,  but  not  in  ether. 
The  silver  salt  is  rapidly  decomposed.  Gilson  has  observed  a 
characteristic  test  for  phellonic  acid,  which  consists  in  the  beautiful 
reddish-violet  colour  produced  on  moistening  the  acid  with  a  very 
dilute,  alcoholic  iodine  solution,  and  adding  sulphuric  acid  (sp.  gr.  1*8) ; 
the  reaction  succeeds  best  with  potassium  phellonate,  and  may  be 
obtained  with  iodine  in  aqueous  solution  of  potassium  iodide,  or  with 
iodine  in  zinc  iodide.  The  foregoing  relates  entirely  to  cork  from 
(^uercus  suher.  Gilson  has,  however,  glanced  at  that  from  Ulmus 
campestris  var.  suherosa,  and  finds  that  this  is  much  poorer  in  suberin. 
It  yielded  phellonic  and  suberinic  acids,  but  neither  phloionic  acid 
nor  glycerol.  J.  T. 

Derivatives  of  Homopiperidinic  Acid.  By  W.  Aschan  (Ber., 
23,  3692 — 3701). — Ethyl  ^-phthaliinidopropylethylmalonate, 

C.H,02:N-[CH2]3-CEt(COOEt)  , 

is  prepared  by  adding  powdered  7-bromopropylphthalimide  (11 
grams)  to  a  clear  solution  consisting  of  sodium  (1*2  grams)  dissolved 
in  absolute  alcohol  (12  c.c),  and  mixed  with  ethyl  ethylmalonate 
(11  grams),  and  heating  the  mixture  for  some  hours  in  a  reflux  appa- 
ratus. It  crystallises  from  petroleum  in  short,  colourless  prisms, 
melts  at  62""  (uncorr.),  and  dissolves  easily  in  alcohol,  ether,  benzene, 
chloroform,  and  carbon  bisulphide,  sparingly  in  light  petroleum,  and 
is  insoluble  in  water. 

OL-Ethylhomopiperidinic  acid,  COOH'CHEt*[CH2]3'NH2,  prepared 
by  heating  the  above  compound  with  hydrochloric  acid  at  160°  in  a 
sealed  tube,  is  easily  soluble  iu  water,  insoluble  in  alcohol  and  ether, 
and  melts  at  200 — 200'5°  (uncorr.)  with  frothing.  The  hydrochloride 
gives  an  aurochloride,  which  forms  bright  yellow,  oily  drops,  crystal- 
lises when  dried  in  a  vacuum  over  sulphuric  acid,  and  is  very  hygro- 
scopic.    The  platiiwchloride  is  easily  soluble. 

)3-J^^/i2/Zp^J3er^cZowe,  CH2<Qg  _QTT  >NH,    obtained    by    distilling 

a-ethylhomopiperidinic  acid  under  42  mm.  pressure  at  140 — 142°, 
melts  at  68°  (uncorr.),  has  an  odour  resembling  that  of  coniine,  and 
is  very  easily  soluble  in  all  the  usual  solvents  with  the  exception  of 
petroleum  ;  when  crystallised  from  hot  petroleum,  it  is  obtained  in 
thin,  shining,  colourless  plates.     The  aurochloride  is  very  hygroscopic, 


ORGANIC  CHEMISTRY.  467 

crystallises  when  dried  in  a  vacuum,  and  dissolves  easily  in  all  the 
ordinary  solvents.     The  platinochloride  resembles  the  aurochloride. 
Ethyl  r^-phtlialimddopropylhenzylmalonate, 

CsH402:N-[CHoj3-C(C7HOCCOOEt)2, 

prepared  in  a  similar  way  to  the  corresponding  ethyl  compound, 
crystallises  from  90  per  cent,  alcohol  in  flat  prisms,  and  melts  at 
108—110°.  When  heated  at  190—195°  in  a  sealed  tube  with  hydro- 
chloric acid,  it  is  converted  into  a-heiizylhomopiperidinic  acid, 
I^H2-[CHo]3-CH-(C7Ht)-COOH,  which  melts  at  195—196°,  is  easily 
soluble  in  hot  water,  only  slightly  in  cold  water  or  alcohol,  and  is 
insoluble  in  ether.  It  yields  an  aurochloride  which  crystallises  in  long, 
lemon -yellow  prisms,  melts  at  102 — 103°  without  decomposition,  and 
is  very  easily  soluble  in  alcohol  and  ether,  slightly  in  water;  the 
'platinochloride  forms  a  microcystalline  powder,  decomposes  on  heating 
without  melting,  and  is  sparingly  soluble  in  water,  insoluble  in  alcohol 
and  ether. 

pXT/p    TT   VPO 

/3-Be7izylpiperidone,  CE[o<pTT  ^  CH  >^H,  obtained  by  distilla- 
tion of  a-benzylhomopiperidinic  acid,  crystallises  from  hot  water  in 
beautiful,  thin  plates  of  nacreous  lustre,  melts  at  117 — 118°,  and  is 
insoluble  in  cold  water,  easily  soluble  in  hot  water,  alcohol,  ether,  and 
benzene.  The  aurochloride  forms  viscous,  oily  drops,  as  also  does  the 
platinochloride ;  both  are  easily  soluble  in  alcohol  and  ether.  The 
picrate  forms  small,  short  crystals,  melts  at  97°,  decomposes  at  about 
150°,  and  is  sparingly  soluble  in  water. 

Nitroso-l^-henzylpiperidone,  Ci2Hi30N*NO,  obtained  by  the  action  of 
potassium  nitrite  on  ^-benzylpiperidone  dissolved  in  dilute  sulphuric 
acid,  crystallises  from  warm  alcohol  in  beautiful,  long  prisms,  melts 
at  61'5 — 62*5°,  decomposes  at  about  100°,  and  is  insoluble  in  water, 
sparingly  soluble  in  cold  alcohol  and  ether.  When  treated  with 
excess  of  soda,  nitrogen  is  evolved  and  ether  extracts  from  the  acidified 
solution  a-benzyl-^- hydroxy  valeric  acid  ;  this  distils  at  360°,  and  yields 
a-benzyl-^-valerolactone,  C12H14O2,  which  forms  a  colourless  oil  having 
an  {^dour  resembling  that  of  camphor  and  peppermint. 
Ethyl  '^i-phthalimidopropylpropylmalonate, 

C8H402:N-[CH2]3-C(C3H7)*COOEt, 

prepared  in  a  similar  way  to  the  corresponding  ethyl  compound  crystal- 
lises from  methyl  alcohol  in  oblong  prisms,  melts  at  57°  (uncorr.), 
and  is  insoluble  in  water,  sparingly  soluble  in  light  petroleum,  but 
easily  in  alcohol  and  ether.  When  heated  with  hydrochloric  acid  for 
four  hours  at  190°,  it  is  converted  into  oc-propylhomopiperidlnic  acid, 
COOH-CHPr-[CH2]3-NH2.  The  latter  is  soluble  in  alcohol,  ether, 
petroleum,  benzene,  and  water  ;  from  a  mixture  of  water,  alcohol,  and 
ether,  it  crystallises  in  beautiful,  colourless  crystals  belonging  to  the 
monoclinic  system,  a  :  h  :  c  =  1-04145  :  1  :  ?  ;  y3  =  99°  41'  50",  and 
melts  at  186°  (uncorr.)  with  frothing  and  partial  decomposition. 
The  aurochloride  is  not  crystalline  ;  the  platinochloride  crystallises 
in  thin,  yellow  leaflets,  melts  at  206 — 209°  with  frothing  and  decom- 
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position,  and  is  insoluble  in  alcohol  and  ether,  sparingly  solable  in 
water. 

pxrp-p.pQ 

13-Propt/lpiperidone,  CH.,<pTT  _/^tt  >-N"H,   obtained    by    distillinor 

a-propylhomopiperidinic  acid  under  40  mm.  pressure  at  156°,  crystal- 
lises from  light  petroleum  in  snow-white  needles,  melts  at  59°  (un- 
corr.),  and  is  easily  soluble  in  the  ordinary  solvents.  The  auru- 
chloride  is  very  hygroscopic,  and  forms  yellow,  oily  drops  which 
partially  solidify  when  dried  in  a  vacuum  or  over  sulphuric  acid. 
The  platinochloride  resembles  the  aurochloride.  Both  salts  are  very 
easily  soluble  in  alcohol  and  ether.  E.   C.  R. 

Phenylisoxazolone.     By  L.  Claisen  and  W.  Zedel  (Ber.,  24, 

O— N 

140 — 143). — Phenylib-oxazolone,  C0<[  Mtdu'  ^s  prepared  by  heating 

ethyl  benzoylacetate  (1  mol.),  dissolved  in  8  to  9  times  its  weight 
of  glacial  acetic  acid,  with  finely-powdered  hydroxylamine  hydro- 
chloride until  the  latter  is  dissolved.  The  greater  part  of  the  acetic 
acid  is  distilled  off,  the  rest  evaporated  on  the  water-bath,  and  the 
product  purified  by  crystallisation  from  alcohol.  It  melts  at  147° 
with  decomposition,  is  sparingly  soluble  in  ether  and  cold  alcohol, 
somewhat  easily  soluble  in  boiling  alcohol,  from  which  it  crystal- 
lises in  pale-yellow  needles ;  it  dissolves  in  dilute  alkali  and  alkaline 
carbonates  to  a  yellow  solution,  and  is  not  reprecipitated  by  carbonic 
anhydride.  The  alcoholic  solution  reduces  silver  nitrate,  and  gives 
with  ferric  chloride  a  brownish-black  coloration. 

Isonitrosophenylisoxazolone  is  prepared  by  allowing  a  mixture  of 
phenylisoxazolone,  dissolved  in  the  calculated  quantity  of  normal 
soda  and  excess  of  sodium  nitrite,  to  drop  into  well-cooled  dilute  sulph- 
uric acid.  It  crystallises  from  hot  water  in  bright-yellow,  slender 
needles,  melts  at  143°  with  decomposition,  is  easily  soluble  in  alcohol, 
ether,  and  acetic  acid,  and  dissolves  easily  in  alkalis  and  in  alkaline 
carbonates  to  a  light  rose-red  solution, 

Benzeneazojplienylisoxazolone,  CaONO'-N-NHPh  or  CgONHO-NoPh, 
is  obtained  by  adding  a  solution  of  diazobenzene  chloride  to  an  ice- 
cold  solution  of  phenylisoxazolone  in  normal  potash.  It  crystallises 
from  alcohol  in  small,  orange-yellow  prisms,  melts  at  166°,  and  is 
easily  soluble  in  ether,  acetic  acid,  and  hot  alcohol.  E.  C.  R. 

Imido- ethers  and  their  Derivatives.  By  A.  Pinner  {Ber.,  23, 
3820 — 3826). — In  the  hope  of  obtaining  a  new  series  of  compounds, 
the  author  has  investigated  the  action  of  ethyl  imidobenzoate, 
HNiCPh'OEt,  on  ethyl  acetoacetate,  but  finds  that  the  chief  product 
is  the  same  as  that  obtained  from  benzamidine  under  similar  condi- 
tions, namely,  phenylmethylhydroxypyrimidme,  CPh<^tj^.pxQtT>,^CH. 

It  is  probable  that  the  ethyl  imidobenzoate  is  first  converted  into 
ethyl  benzoate  and  ammonia,  and  that  the  latter  then  converts  another 
portion  of  the  imidobenzoate  into  alcohol  and  benzamidine,  which 
unites  with  the  ethyl  acetoacetate. 
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Formaldehyde  acts  readily  on  a  solution  of  benzamidine  in  alcoholic 
ether  at  the  ordinary  temperature  (compare  this  vol.,  p.  60),  and,  after 
a  short  time,  a  small  quantity  of  cyanophenine  separates.  On  adding 
water  to  the  solution,  a  viscous  liqnid  is  precipitated  which  dissolves 
in  hydrochloric  aeid,  but  quickly  separates  in  beautiful  prisms,  an 
odour  of  formaldehyde  being  also  observed.  The  same  crystals  are 
obtained  directly  by  heating  the  amidine  and  formaldehyde  at  100°. 
This  substance,  methylenedibenzamide,  CH2(N"H*C0Ph)o,  melts  at 
249*5°,  is  sparingly  soluble  in  hot  water  and  alcohol,  and  almost 
insoluble  in  acetone  and  chloroform.  The  first  product  of  the  reac- 
tion is  probably  the  corresponding  di-imido-compound^ 

CH2(NH-CPh:NH)2, 

which  is  decomposed  by  hydrochloric  aeid  at  the  ordinary  tempera;- 
ture  and  by  water  at  the  boiling  point,  with  formation  of  methylene- 
dibenzamide. 

The  compound  obtained  by  the  action  of  ethyl  bromide  and  potash 
on  dimethylhydroxypyrimidine   (Abstr.,   1889,   1007),    to  which  the 

constitution  CMe<^-*^.p/Q-|7,x^CH  was  assigned,  really  contains  the 

ethyl  group  combined  with  the  nitrogen  atom,  and  has  the  formula 

CMe«^tj pQ^CH,  corresponding  with  the  compound  described 

by  E.  V.  Meyer  (Abstr,,  1881,  54),  as  the  hydrobromide,  on  heating, 
remains  unaltered,  whilst  the  hydrobromides  of  pyrimidines  contain- 
ing   the    ethoxy  -  group,     such    as     phenylmethylethoxypyrimidine, 

CPh«^-^.7^Q-L^,N^CH,  lose   ethyl  bromide  on  heating,  passing  into 

the  corresponding  hydroxy-compounds. 

The  products  prepared  by  treating  ethyl  salicylate  and  ethyl 
'Cresotate  with  benzamidine  have  been  partially  re-examined,  and  it 
has  been  found  that  the  phenolic  oxygen  has  not  been  displaced  by 
nitrogen,  as  on  heating  the  product  from  ethyl  salicylate  with  hydro- 
chloric acid  at  130 — 150°,  it  is  decomposed;  the  first  products  are 
doubtless  benzamidine  and  salicylic  acid,  but  these  are  further  acted 
on,  with  formation  of  ammonia,  benzamide,  benzoic  acid,  phenol,  and 
carbonic  anhydride.  For  the  constitation  of  this  product,  the  author 
proposes  the  alternative  formulae  : — 

0H-C6H,.C<^:^pl'>N    or    C^NH-^CPh. 

As  already  shown  by  Glock  (Abstr.,  1889,  1290),  paratolylmethyl- 

hydroxypyrimidine,  C7H7'C<^-|^.p^Q-rTx^CH,  is  readily  obtained  by 

the  action  of  tolenylamidine  on  ethyl  acetoacetate.  If  ethyl  ethyl - 
acetoacetate  be  substituted  for  the  latter,  the  corresponding  paratolyl- 

jsf CMe 

meiJiylethylhydroxyijyrimidine,  C7H7*C'^-j^.p^Q-rTN^CEt,    is    formed; 

it  crystallises  in  hair-like  needles,  melts  at  218°,  and  is  insoluble  in 
VOL.  LX.  2  i 
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water,  sparingly  soluble  in  cold,  fairlj  readily  in  hot  alcohol.  Pai^a- 
tolylmethylhenzylhydroxypyrimidine,  CigHigNoO,  forms  slender  needles, 
insoluble  in  water,  sparingly  soluble  in  boiling  alcohol,  readily  in 
pyridine,  and  melts  at  240°.  Paratolyljplienylhydroxypyrimidine, 
C17H14N2O,  obtained  from  ethyl  benzoylacetate,  also  forms  slender 
needles  melting  above  290^.  H.  G.  C. 

Phenazines.  By  K.  Eicker  {Ber.,  23,  3803— 3810).— An  exten- 
sion of  the  synthesis  of  phenazine  derivatives,  described  by  O.  Fischer 
and  Hepp  (Abstr.,  1890,  801,  1444),  to  other  azo-colouring  matters, 
the  latter  being  prepared  by  the  method  also  given  by  Fischer  and 
Hepp  (Abstr.,  1890,  908). 

Benzeneazo-a-ethylnaphthylamine  crystallises  from  a  mixture  of 
ether  and  light  petroleum  in  red,  prismatic  crystals  with  a  bluish 
reflex,  which,  after  frequent  recrystallisation,  melt  higher  than  pre- 
viously stated,  namely,  at  88°.  Its  hydrochloride  forms  reddish-violet 
needles,  melts  at  181°,  is  sparingly  soluble  in  alcohol,  and  partially 
dissociated  by  water.  Benzeneazo-cc-dimethylnaphthylamine  is  obtained 
by  the  action  of  diazobenzene  chloride  on  a-dimethylnaphthylaminc^ 
and  forms  a  scarlet  syrup  with  a  bluish  reflex,  which  has  not  been 
obtained  crystalline.  Its  hydrochloride  forms  thin,  indigo-blue 
needles  melting  at  105°. 

N 
a-Ethylamido-oL-naphthaphenazine,  CeHi-cC^  I  >CioH7*NHEt,  is  pre- 
pared by  heating  orthodiamidobenzene  and  benzeneazoethylnaphthyl- 
amine  hydrochloride,  in  molecular  proportion,  with  double  the  quan- 
tity of  absolute  alcohol  at  140°  for  5 — 6  houi^.  The  separated  crystal- 
line mass,  which  consists  chiefly  of  the  new  base,  is  washed  with  water 
and  dilute  alcohol,  and  recrystallised  twice  from  alcohol.  A  larger 
quantity  is  contained  in  the  liquid  portions  of  the  tube  contents,  and  is 
isolated  by  precipitating  with  water,  dissolving  in  dilute  alcoholic 
hydrochloric  acid,  reprecipitating  with  sodium  acetate,  and  repeatedly 
crystallising  the  hydrochloride.  The  base  is  insoluble  in  water  and 
alkalis,  sparingly  soluble  in  ether,  benzene,  and  cold  alcohol,  and  still 
less  so  in  chloroform,  the  solutions  showing  a  beautiful,  yellowish- 
green  fluorescence.  It  separates  from  benzene  on  the  addition  of  light 
petroleum  as  a  yellow,  crystalline  powder,  and  sublimes  in  yellow, 
woolly  needles,  partially  carbonising  at  the  same  time.  Its  salts 
crystallise  well,  and  show  a  metallic  lustre,  the  solution  having  a 
magenta  colour,  and  readily  dissociating  when  warmed.  The  hydro- 
chloride forms  garnet-red  needles  with  a  coppery  lustre ;  the  platino- 
chloride,  (C]BHi5]S'3)2,HoPtCl6,  is  a  scarlet  precipitate,  consisting  of  micro- 
scopic slender  needles ;  whilst  the  aurochloride,  CisHi5N3,HAuCl4,  is  a 
red,  microcrystalline  powder,  sparingly  soluble  in  alcohol.  The  nitrate, 
CigHisNajHNOa,  crystallises  from  alcohol  in  brownish-red,  slender 
needles  which  have  a  metaUic  lustre ;  and  the  acetyl  compound, 
CisHuNgAc,  crystallises  from  acetic  acid  in  very  sparingly  soluble, 
straw-yellow,  rhombohedral  crystals.  On  heating  with  concentrated 
hydrochloric  acid  at  175 — 180°,  a-eth^'lamidonaphthaphenazine  i» 
converted  into  ammonia,  alcohol,  and  the  a-hydroxynaphthaphen- 
azine  already  described  by  Fischer  and  Hepp  {loc.  cit.). 
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a-Ethylamido-oc-naplifhatolazine,  C6H3Me<^  I  >CioH7'N'HEt,  is  pre- 
pared in  a  manner  similar  to  the  preceding  compound,  1 : 3:4-diamido- 
toluene  being  employed  in  place  of  diamidobenzene.  It  forms 
stellate  groups  of  needles  or  golden-yellow  plates,  melts  at  182°,  and 
closely  resembles  the  foregoing  base,  but  is  rather  less  soluble.  The 
hydrochloride  and  sulphate  form  coppery  needles,  whilst  the  nitrate 
separates  from  alcohol  in  brownish-red  needles  with  a  bronze  lustre. 
The  platinocMoride  forms  small,  scarlet  needles ;  the  aurochloride  a 
scarlet,  microcrysfcalline  powder  ;  and  the  acetyl  compound  straw- 
yellow,  prismatic  crystals,  sparingly  soluble  in  almost  all  indifferent 
solvents. 

a-Phenylaviido-oc-naphthatolazine,     CcHaMe^  I  ]>CioH7!NHPh,      is 

prepared  from  1  : 3 : 4-diamidotoluene  and  benzeneazo-a-phenyl- 
naphthylamine  hydrochloride  (Abstr.,  1890,  908)  ;  it  crystallises 
with  some  difficulty  from  alcohol  in  slender,  brass-yellow  needles, 
melts  at  214°,  and  is  sparingly  soluble  in  most  solvents.  The  solu- 
tions are  reddish-yellow,  and  show  a  strong,  yellowish-green  fluor- 
escence. The  salts  are  likewise  sparingly  soluble,  and  have  a 
Bordeaux-red  colour  in  solution.  The  hydrochloride  forms  brownish- 
red  needles  with  a  metallic  lustre,  which  are  readily  soluble  in 
alcohol ;  and  the  nitrate^  slender,  brown  needles  with  a  bronze 
lustre,  which  are  also  fairly  soluble  in  alcohol.  The  platinocMoride , 
C23HnN3,H2PtClr„  forms  dark-red,  microscopic  needles,  and  the  auro- 
chloride a  brownish-red,  microcrystalline  powder. 

oL-Di^nethylamido-OL-naphthaphenazine^     C6H4<[  I  ">  CioH7*NMe2,      is 

prepared  from  orthodiaraidobenzene  and  benzeneazo-a-dimethyl- 
naphthylamine  ;  it  crystallises  from  alcohol  in  slender,  brownish- 
yellow  needles,  melts  at  221°,  is  sparingly  soluble  in  ether  and  lighb 
petroleum,  more  easily  in  benzene,  toluene,  and  cold  alcohol,  forming 
yellowish-red  solutions  with  a  yellowish-green  fluorescence.  The 
base  also  sublimes  in  woolly  needles,  and  is  taken  up  by  concentrated 
hydrochloric  and  sulphuric  acids  with  a  greenish-red  colour,  whilst 
the  solution  in  acetic  acid  or  dilute  mineral  acids  is  cherry-red.  An 
isomeric  compound  has  been  described  by  Witt  (Abstr.,  1888,  491)  as 
dimethylnaphtha-eurhodine,  in  which  the  dimethylamido-group  is  situ- 
ated in  the  benzene  nucleus.  The  hydrochloride  of  the  new  base  forms 
garnet-red  needles  with  a  coppery  lustre,  whilst  the  nitrate  crystal- 
lises from  alcohol  in  bronze-coloured  needles;  the  sulphate  forms 
coppery  needles,  the  platinochoride  and  aurochloride  brownish-red 
needles. 

cx>-Dimethylam.ido-cc-naphthatolazine,  CeHaMe^  I  >CioH7*]N'Me2,  crys- 
tallises best  from  boiling  alcohol,  and  forms  brownish-yellow  needles 
melting  at  230°.  It  closely  resembles  the  foregoing  base,  but  is 
rather  less  soluble,  and  sublimes  wdth  partial  carbonisation  in 
woolly  needles  ;  it  dissolves  in  dilute  mineral  acids  with  a  cherry-red 
colour,  and  in  concentrated  sulphuric  acid  with  a  green  colour.     The 

2  i  2 
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Iiydrochloride  and  sulphate  form  garnet-red  needles  with  a  coppery 
lustre,  readily  soluble  in  alcohol ;  the  nitrate  crystallises  in  slender, 
sparingly- soluble  needles  with  a  bronze  lustre,  and  the  platinochloride 
and  aurochloride  in  brownish-red  needles. 

The  formation  of  a-dimethylamido-a-naphthaphenazine  and 
tolazine  proves  that  the  a-amido-a-naphthaphenazine  prepared  from 
them  really  contains  the  primary  amido-groap,  as  already  maintained 
by  Fischer  and  Hepp  against  Kehrmann  (Abstr.,  1890,  1266,  144!4<). 

H.  G.  C. 

Oxidation  of  Phenylmethyltriazolecarboxylic  Acid ;  Phenyl- 
triazoledicarboxylic  Acid  and  the  Constitution  of  a-Phenyltri- 
azolecarboxylic  Acid.  By  J.  A.  Bladin  (Ber.,  23,  3785 — 3789). — 
In  the  author's  previous  communication  (Abstr.,  1890,  1165),  the 
preparation  of  the  acid  potassium  salt  of  phenyltriazoledicarboxylic 
acid  by  the  oxidation  of  phenylmethyltriazolecarboxylic  acid  was 
described.  All  attempts  to  obtain  the  free  acid  have  been  without 
success,  as  it  loses  carbonic  anhydride  so  readily,  forming  a-phenyl- 
triazolecarboxylic  acid.  The  salts  also,  with  the  exception  of  the 
normal  potassium  salt,  and  probably  also  the  normal  sodium  salt, 
readily  undergo  the  same  decomposition  when  boiled.  The  normal 
potassium  salt  is  extremely  soluble  in  water,  as  are  also  the  calcium 
and  barium  salts.  The  potassium  ammonium  salt,  obtained  by  dissolv- 
ing the  acid  potassium  salt  in  ammonia  and  adding  alcohol,  is  an 
amorphous,  very  soluble  mass  which  is  decomposed  at  100°.  The 
silver  salt,  C2N3Ph(COOAg)2  +  ^HjO  (?),  is  a  white,  amorphous, 
sparingly- soluble,  voluminous  precipitate  which  is  partially  decom- 
posed at  100° ;  the  water  of  crystallisation  being  evolved  at  80". 
The  copper  salt,  C2N3Ph(COO)2Cu  4-  4H2O,  is  sparingly  soluble  in 
water,  and  crystallises  in  small,  blue  needles  which  lose  their  water  at 
100°,  simultaneously  undergoing  further  decomposition. 

The  dimethyl  salt,  C2lN'3Ph(COOMe)2,  is  prepared  by  the  action  of 
methyl  iodide  on  the  silver  salt ;  it  crystallises  from  alcohol  in  hard, 
laminated  crystals,  or  very  slender,  elastic  needles,  and  melts  without 
decomposition  at  167°.  The  diethyl  salt,  C2X3Ph(COOEt)2,  crystal- 
lises from  solution  in  a  mixture  of  ether  and  light  petroleum  in 
slender,  elastic  needles  melting  at  81*5°. 

From  the  above  formation  of  a-phenyltriazolecarboxylic  acid,  it 
might  have  a  constitution  represented  by  either  of  the  following 
formulae : — 

PhN-"t^^  ^^^  PhN-K    ^  ^^^^^ 

cooh.6:n>^^  ^^    h6:n>^-^^^^- 

In  order  to  decide  which  of  these  is  correct,  the  formyl  compound 
of  dicyanopheuylhydrazine  (Abstr.,  1885,  980)  was  boiled  with 
alcoholic  potash,  ammonia  being  given  off.  On  adding  water,  eva- 
porating off  the  alcohol,  and  adding  hydrochloric  acid,  a  brown, 
crystalline  mass  was  obtained,  which,  on  purification,  was  found  to  be 
identical  with  a-phenyltriazolecarboxylic  acid.  The  condensation  of 
formyldicyanophenylhydrazine  in  all  probability  takes  place  in  the 
following  manner : — 


ORGANIC  CHEMISTE1.  473 

PhN-NH-OHO  _    Ph-N-N 

kc-c:nh         -  nc-c:n>^^  +  ^^°' 

the  cyanogen  group  being  then  converted  into  carboxyl.     The  acid 
mast  therefore  have  the  first  of  the  formulEe  given  above. 

H.  G.  C. 

Nicotine.  By  A.  Pinner  and  R.  Wolffenstein  {Ber.,  24,  61 — 
67). — When  nicotine  is  mixed  with  platinum  sponge  and  such  a 
quantity  of  hydrogen  dioxide  that  3  atoms  of  active  oxygen  are  pre- 
sent for  each  molecule  of  the  base,  and  the  whole  allowed  to  remain 
for  several  weeks,  the  nicotine  odour  completely  disappears.  The 
liquid  is  then  evaporated  at  40 — 50*^  in  a  vacuum,  and  the  pale-yellow 
syrup  extracted  with  alcohol.  After  evaporating  off  the  latter  in  a 
vacuum,  and  allowing  the  residue  to  remain  in  an  exsiccator,  it 
solidities  to  a  crystalline,  deliquescent  mass  very  soluble  in  water  and 
alcohol,  insoluble  in  ether.  It  is  a  base,  most  of  the  salts  of  which  are 
syrups,  but  i\\e platinocliloride  andpicrate  have  been  obtained  in  crystals. 
The  former  is  prepared  by  adding  platinic  chloride  to  a  mixture  of 
the  base  with  a  little  hydrochloric  acid,  allowing  to  remain  for  two 
days,  and  collecting  the  granular,  crystalline,  orange-red  salt.  This 
is  soluble  in  hydrochloric  acid,  is  reprecipitated  by  soda  with  par- 
tial decomposition,  and  has  the  composition  CioHi2N205H3PtCl6. 
The  picrate,  CioHi2N20,206H3N'307,  is  formed  by  adding  an  excess  of 
a  saturated  solution  of  picric  acid  to  an  aqueous  solution  of  the  ba5e, 
and  forms  slender,  seemingly  rhombic  needles  melting  at  154 — 158°. 
The  base  has,  therefore,  the  composition  C10H12N2O,  being  formed 
from  nicotine  by  the  substitution  of  one  atom  of  oxygen  for  two  atoms 
of  hydrogen,  and  may  be  termed  for  the  present  oxynicotine.  It  is 
not  volatile  in  a  current  of  steam,  is  scarcely  acted  on  by  aqueous 
potash,  and  has  physiological  properties  resembling,  but  much  feebler 
than,  those  of  nicotine.  On  oxidation  with  potassium  permanganate, 
it  is  converted  into  nicotinic  acid. 

Attempts  were  made  to  obtain  evidence  of  the  presence  of  imido" 
groups  in  nicotine  by  treating  it  with  nitrous  acid,  acetic  anhydride, 
and  benzoic  chloride  in  alkaline  solution,  but  without  any  definite 
result.  Acetic  anhydride  does  act  on  nicotine  at  150 — ^170",  but  the 
nature  of  the  product  is  not  yet  ascertained.  Benzoic  chloride  in 
alkaline  solution  does  not  act  on  the  nicotine,  but  is  simply  converted 
into  benzoic  anhydride.  By  the  action  of  benzoic  chloride  on  the 
base  itself  at  the  ordinary  temperature  or  at  100°,  a  product  is  formed 
which,  however,  does  not  seem  to  be  a  benzoyl  derivative  of  nicotine, 
and  is  not  identical  with  the  additive  product  of  2  mols.  of  benzoic 
chloride  and  nicotine  obtained  by  Will  {Annalen^  118,  206).  These 
products  are  being  further  investigated.  H.  G.   C. 

Solanidine  of  Potato  Sprouts.  By  A.  Jorissen  and  L.  Gros- 
JEAN  {Cheni.  Centr.,  1890,  ii,  788;  from  Bull.  Acad.  Belg.  [3],  19, 
245). — By  extracting  the  young  sprouts  of  potatoes  with  ether,  re- 
crystallising  the  residue  of  the  ether  extract  from  alcohol,  dissolving 
in  a  mineral  acid,  precipitating  with  alkali,  and  finally  recrystallising 
from  ether,  a  substance  is  obtained  which  is  identical  with  the  solan- 
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idine  obtained  from  solanine.  It  crystallises  in  long,  white,  silky 
needles,  is  nearly  insoluble  in  water,  soluble  in  alcobol,  very  soluble  in 
etber,  and  melts  at  208°.  It  is  alkaline  to  litmus,  lias  a  sharp,  bitter 
taste,  and  combines  with  acids  to  form  salts.  If  the  solution  of  the 
base  in  acetic  acid  be  concentrated-  on  the  water-bath,  concentrated 
hydrochloric  acid  and  a  little  ferric  chloride  added,  and  the  mixture 
then  evaporated  to  dryness,  a  violet  coloration  is  produced.  About 
1'5  grams  of  the  base  is  obtained  from  100  grams  of  the  fresh 
sprouts.  J.  W.  L. 

Metallic  Derivatives  of  Cupreine.  By  A.  C.  Oude^^jans,  Jun. 
{Bee.  Trav.  Chini.,  9,  171 — 183). — The  sodium  and  potassium  com- 
pounds of  cupreine  separate  as  crystalline  scales  when  a  solution  of 
the  alkaloid  in  slight  excess  of  the  corresponding  hydroxide  is  sub- 
jected to  cold.  The  separated  scales  are  dried  by  a  filter  pump, 
washed  rapidly  with  strong  alcohol,  and  placed  in  a  desiccator  over 
potassium  hydroxide  for  some  time.  Potassium  cupreine^  CigHaiKNoOj 
4-  8H2O,  forms  acicular  crystals  or  hexagonal  scales.  Sodium 
cupreine.,  Ci9H2iNaN202  +  5H2O  and  +  8H2O,  forms  large  scales 
which  are  greasy  to  the  touch.  The  potassium  compound  appears  to 
be  more  soluble  in  mixtures  of  aqueous  and  alcoholic  alkalis  than  the 
sodium  derivative. 

In  contradistinction  to  Hesse,  who  denied  the  existence  of  an  am- 
monium derivative  of  cupreine,  the  author  states  that  the  alkaloid 
dissolves  easily  in  concentrated  ammonia  solution,  to  a  smaller  extent 
in  weaker  solutions,  and  inasmuch  as  the  speci6c  rotatory  power  of 
such  solutions  is  similar  to  that  of  like  solutions  of  the  sodium  deri- 
vative, he  concludes  that  an  ammonium  compound  does  exist.  Solu- 
tions of  lithium  hydroxide  and  of  barium  hydroxides  also  dissolve 
cupreine.  All  the  metallic  derivatives  of  cupreine  assume  an  orange 
or  brick-red  colour  after  prolonged  drying  or  on  heating  above  120^. 

Hesse  having  proved  that  cupreine  behaved  as  a  phenol  in  which 
liydrogen  may  be  displaced  by  a  metal,  the  author  has  investigated  the 
influence  such  replacement  has  on  the  specific  rotatory  power  of  the 
alkaloid,  in  order  to  determine  if  the  alkaloid  and  the  base  combined 
molecule  for  molecule,  in  which  case  an  excess  of  base  ought  not  to 
affect  the  specific  rotatory  power  to  any  great  extent,  and  he  publishes 
very  complete  tables  of  the  specific  rotatory  power  of  the  alkaloid  in 
both  aqueous  and  alcoholic  solutions  of  potassium  and  sodium  hydrox- 
ides, in  aqueous  solutions  of  lithium  and  barium  hydroxides,  and  in 
ammonia  solution. 

The  results  of  the  observations  are  as  follows: — 1.  Approximately 
the  same  values  obtain  for  the  sp.  rot.  power  of  cupreine  for  similar 
concentrations  of  alkaloid  and  either  potassium,  sodium,  lithium,  and 
barium  hydroxides  in  aqueous  solution,  but  in  the  case  of  the  am- 
moniacal  solution  the  rotatory  power  has  a  higher  value,  and  differs 
in  the  values  obtained  from  its  solution  in  fixed  alkalis  in  the  fact 
that  an  increased  strength  of  ammonia  solution  augments  the  sp.  rot. 
power.  2.  The  sp.  rot.  power  of  the  alkaloid  diminishes  inversely  with 
the  amount  present  in  the  alkaline  solution,  and  also  with  the  amoun 
of  alkaline  hydroxide  present.     3.  The  highest  values  for  the  sp.  rot. 
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power  are  obtained  when  the  amounts  of  alkaloid  and  of  hydroxide  asso- 
ciated are  approximately  those  represented  by  their  molecular  weights  ; 
in  this  respect  cupreine  is  analogous  to  quinamine  and  conquinamine 
in  acid  solution.  It  is  to  be  noted  that  the  values  obtained  in  alka- 
line alcoholic  solution  are  much  higher  than  those  in  aqueous  solution, 
and  that  in  this  case  additional  alkali  increases  the  rotatory  values. 

The  mean  rotatory  power  for  1  mol.  (in  milligrams)  of  cupreine  in 
20  c.c.  of  water  with  1 — 2  mols.  (in  milligrams)  of  alkaline  hvdroxide 
is  about  -205'^.  T/G.  K 

Dextrococaines.  By  A.  Deckers  and  A.  Einhorn  {Ber.,  24, 
7 — 12;  compare  Abstr.,  1890,  649,  913). — By  the  action  of  cinnamic 
chloride  on  methyldextroecgonine  at  150 — 1G0°,  the  latter  is  con- 
verted into  methylcinnamyldextroecgonine, 

C5^H7Me-CH(0-CO-CH:CHPh)-CH3-COOMe. 

When  the  product  is  poured  into  water,  some  cinnamic  acid  is  pre- 
cipitated ;  the  filtrate  is  made  alkaline  with  potassium  carbonate,  and 
the  alkaloid  extracted  with  ether  and  purified  by  conversion  into  the 
hydrochloride.  When  precipitated  from  the  latter,  it  forms  an  almost 
colourless  oil  which  soon  solidifies  to  long,  radially  grouped  prisms 
melting  at  68°.  A  2*11  per  cent,  alcoholic  solution  in  a  200  mm.  tube 
rotates  the  plane  of  polarisation  -|-2°.     The  hydrochloride^ 

Ci9H,3N04,HCl, 

crystallises  from  hot  water  in  white  needles  melting  at  186 — 188" ; 
the  plati7iochloride,  (Ci9Ho3N'04)2,H2PtCl6,  from  alcohol  in  small,  pale- 
yellow  needles  melting  at  208 — 210°  ;  and  the  aurochloride, 
€191103^04,11  AuCl4,  in  orange  needles  melting  at  164°.  The  hydro- 
hromide,  Ci9Ho3^04,HBr,  forms  small  needles  melting  at  209°,  and  the 
aiitrate,  Ci9Ho3N"04,H]Sr03,  beautiful,  long  needles  melting  at  197"", 
Cinnamyldextroecgonine, 


I       Ac. 


C5NH7Me-CH(0-CO-CH:CHPh)-CH3-COOH, 


prepared  by  the  action  of  cinnamic  chloride  or  anhydride  on 
dextroecgonine,  and  forms  an  oil  which  only  solidifies  after  a  long 
time,  and  then  crystallises  from  hot  water  in  badly-developed  crystals. 
The  hydrochloride,  01611211^04,1101,  crystallises  in  white  needles  which 
darken  at  228°  and  melt  with  decomposition  at  236"^,  whilst  the 
]ilatinochlorlde  forms  pale-yellow  needles  which  melt  with  decomposi- 
tion at  223°. 

Methylisovaleryldextroecgonine, 

C5NH;Me-CH(O-0O-04H9)-CH2-COOMe, 

is  prepared  in  the  same  way  from  isovaleric  chloride  and  methyl- 
dextroecgonine at  112 — 114°,  and  forms  a  transparent  oil,  a  2-01  per 
cent,  solution  of  which  rotates  the  plane  of  polarisation  +1-02°  in  a 
200  mm.  tube.  The  hydrochloride,  Oi5H2.3N'04,H01,  and  the  nitrate, 
C:5H2oN04,HX03,  form  small,  nacreous  plates  meltino-  at  192°  and  163° 
respectively;  the platiiwchloride,  (Oi5H25N04)2,H2PtCl6,  crystallises  in 
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lemon-yellow  needles  melting  at  202°,  and  the  aurochloride  in  pale- 
yellow  needles  melting  at  88°.  Isovaleryldextroecgoiimie,  CuH23N"04, 
obtained  by  acting  on  dextroecgonine  with  isovaleric  chloride,  and 
treating  the  hydrochloride  thus  formed  with  silver  oxide,  crystallises 
from  a  mixture  of  methyl  alcohol  and  ether  in  small  needles  melt- 
ing at  224°  with  decomposition.  The  hydrochloride,  CuHo^NOi.HCl, 
forms  small,  lustrous  needles  which  darken  at  206°  and  melt  at 
286°  ;  the  platinochloride,  (Ci4H23N04)25H2PtCl6,  crystallises  in  orange 
prisms  melting  at  216°. 

Dwiethylm-thcyphthalyldidextroecgonine, 

C6H4:C202[OCH(C5NMeH7)-CH2-COOMe]2, 

is  formed  by  heating  equal  weights  of  orthophthalic  chloride  and 
methyldextroecgonine  at  150 — 160°.  It  is  a  reddish  oil,  and  forms 
salts,  of  which  only  the  hydriodide,  C28H36N208,2HI,  has  been  obtained 
crystalline.  Orthophthalyldidextroecgonine,  C26H32N2O8,  prepared  from 
dextroecgonine  by  the  action  of  phtbalic  anhydride,  is  also  an  oil  ,- 
its  hydriodide,  C26H32N208,2HI,  forms  yellowish,  badly-developed 
crystals  melting  at  103°.  H.  G.  C. 

Ptomaines  formed  in  the  Cultivation  of  the  Swine  Fever 
Bacillus,  By  E.  A.  v.  Schweinitz  (Chem.  Ceiitr.,  1890,  ii,  759 — 760; 
from  Med.  Netvs,  September  6th,  1890). — The  bacillus  of  swine  fever 
was  cultivated  in  peptone  broth  at  37°.  The  broth  was  afterwards 
acidified  with  hydrochloric  acid,  concenti*ated  on  the  water-bath,  the 
residue  extracted  with  98  per  cent,  alcohol,  and  the  extract  precipi- 
tated with  mercuric  chloride  solution.  The  precipitate,  suspended  in 
water,  was  treated  with  hydrogen  sulphide,  and  in  the  filtrate  cada- 
verine,  a  primary'  amine  of  unknown  composition,  and  an  alkaloid, 
the  platinochloride  of  which  had  the  formula  CuH34N2PtCl6,  were 
found.  The  free  base  could  not  be  isolated ;  the  hydrochloride 
forms  a  syrup  soluble  in  alcohol.  If  the  broth  containing  the 
bacillus  cultivation  be  treated  with  excess  of  alcohol,  an  amorphous 
precipitate  is  formed  which  dissolves  in  water.  By  repeatedly  pre- 
cipitating this  and  redissolviug  it  several  times,  an  albumose  is  sepa- 
rated which  may  be  obtained  in  a  crystalline  form  by  concentrating 
in  a  vacuum  over  sulphuric  acid.  Neither  this  nor  the  above- 
mentioned  base  has  poisonous  properties. 

By  treating  the  broth,  after  cultivation,  in  the  manner  described 
by  Brieger  and  Frankel,  an  albumose  of  properties  corresponding 
with  the  toxalbumoses  is  obtained,  which  also  is  without  poisonous- 
properties  when  subcutaneously  injected  into  the  guinea  pig. 

J.  W.  L. 

Egg  Albumin  free  from  Ash.  By  E.  Haexack  (Ber.,  23, 
3745 — 3752,  compare  Abstr.,  1890,  272). — The  author  gives  further 
details  of  the  method  employed  for  the  preparation  of  pure  albumin 
free  from  ash  by  treatment  of  the  copper  derivative  with  concen- 
trated potash.  The  albumin  so  obtained  is  soluble  in  boiling  water ; 
the  addition  of  alcohol  causes  no  change,  but  neutral  salts  imme- 
diately produce  a  flocculent  precipitate.     On  heating  the  moist  pre- 
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paration  under  water,  it  melts  before  dissolving.  Ammonium  sulphate 
yields  a  crystalline  albumin  derivative,  which,  however,  only  contains 
about  5  per  cent,  of  albumin. 

Albumin  reddens  bkie  litmus-paper,  and  is  not  precipitated  from 
solution  by  many  organic  acids,  such  as  formic  acid,  acetic  acid, 
tartaric  acid,  citric  acid,  or  lactic  acid.  The  precipitate  caused  by 
most  mineral  acids  consists  of  unaltered  albumin,  as  is  proved  by 
the  fact  that  after  filtration  and  washing  it  is  soluble  in  water. 

Alkalis  prevent  the  precipitation  of  albumin  by  neutral  salts. 

Free  albumin,  even  in  presence  of  moisture,  shows  no  tendency 
to  ferment  or  decay. 

The  paper  closes  with  a  discussion  of  the  part  piaj^ed  by  albumin 
in  the  animal  economy.  J.  B.  T. 

Compound   of    Gelatin    and    Metaphosphoric    Acid.        By 

R.  LoRENZ  (Pfliiger's  Archiv,  47,  189 — 195). — It  was  thought  in- 
teresting to  investigate  the  proportion  of  metaphosphoric  acid  in  the 
precipitate  produced  by  adding  that  acid  to  solutions  of  gelatin,  in 
view  of  recent  researches  by  Kriiger  on  the  relation  of  gelatin  to  bases. 
There  was  some  difficulty  in  obtaining  a  precipitate  which  could  be 
readily  collected  and  washed,  especially  with  ^-gelatin,  that  is,  gelatin 
which  has  been  rendered  non-gelatin isable  by  prolonged  boiling.  In 
three  different  preparations  of  ordinary  gelatin  (gelatin  a),  the  per- 
centage of  phosphoric  anhydride  was  respectively  7*5,  5"3,  and  6'1. 
It  was  found  that  this  was  probably  due  to  the  length  of  time  during 
which  the  washing  was  continued  ;  prolonged  washing  with  water 
dissolving  out  more  and  more  phosphoric  acid.  The  same  prepara« 
tion  was  analysed  at  intervals  with  the  following  results  : — 

After    2  days'  washing,  7*1  per  cent,  of  P2O3. 

M      ^2  „  5*8         „  ,, 

,.      35  „  4-5 

Estimation  of  the  phosphoric  anhydride  in  two  preparations  made 
from  /3-gelatin  gave  respectively  6*9  and  8-35  per  cent. 

W.  D.  H. 

Metaphosphoric  Acid  in  the  Nuclein  of  Yeast.  By  L.  LiEBEii- 
MANN  {PMger's  Archiv,  47,  155— 160).— The  author  has  previously 
stated  (Abstr.,  1888,  510,  1889,  1021)  that  metaphosphoric  acid  can 
be  separated  from  nuclein  ;  the  present  paper  relates  to  the  prepara- 
tion of  the  barium  salt  of  the  acid  from  acid  extracts  of  yeast  nuclein. 

The  following  results  of  elementary  analyses  of  three  preparations, 
are  considered  sufficiently  near  to  the  percentages  calculated  from  the 
formula  to  support  the  author's  previous  contention. 

I'  II-  III.         By  calculation. 

Ba 38-61  37-33  4073  4644 

PO3 53-26  58-11  59-25  53-56 

W.  D.  H. 
Action   of  Hydrofluoric   Acid  on   Diastase.     By  J.  Effkont 
(Bull,  Soc.  Chim.  [3J,  4,  627— 632J.— Hydrofluoric  acid  in  amounts 
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varying  from  5 — 10  milligrams  per  100  c.c.  of  malt  infusion  exercises 
a  marked  influence  in  the  conservation  of  the  diastatic  properties  of 
the  infusion,  and  this  is  probably  due  to  the  retarding  influence  of 
the  acid  on  the  development  of  the  lactic  and  butyric  fermentations 
which  cause  coagulation  of  the  diastase  (see  p.  488). 

In  presence  of  these  small  quantities  of  hydrofluoric  acid,  the 
degree  to  which  the  hydrolysis  of  starch  paste  by  malt  infusion  can  be 
carried  is  augmented,  and  the  most  favourable  tempei'ature  for  such 
is30^ 

Similar  results  obtain  in  the  case  of  worts  derived  from  raw  grain. 
Numerous  experimental  data  are  given.  T.  G.  jST. 

Myohsematin.  By  S.  M.  Copeman  (Pwc.  Fhysiol.  Soc,  1890, 
22). — -By  treating  defibrinated  and  slightly  diluted  blood  with  a 
small  quantity  of  minced  muscular  tissue,  and  subsequently  keeping 
the  mixture  at  38°  for  nearly  three  weeks  contact  with  the  air  being 
prevented,  a  form  of  myohaematin  is  produced  of  which  the  spectrum 
resembles  that  figured  by  MacMunn,  except  for  a  slight  diiference  in 
shading  of  the  band  nearest  the  violet.  It  is  easily  distinguishable 
from  haemochromogen  and  hgematoporphyrin.  On  heating  to  near  the 
boiling  point,  the  bauds  disappear,  becoming  visible  again  on  cooling, 
as  observed  in  the  case  of  MacMunn's  modified  myohgematin. 

Similar  experiments  carried  out  with  small  quantities  of  hepatic 
and  other  tissues  macerated  in  blood  resulted  in  the  formation  of 
alkaline  haematin  only,  instead  of  a  form  of  histo-heematin. 

W.  D.  H. 


Physiological    Chemistry, 


In  what  Form  is  Iron  Absorbed  .^  By  C.  A.  Socin  (Zeit. 
^yJiysiol.  Chem.,  15,  93 — 139). — Experiments  were  performed  in  three 
cases  on  dogs  ;  the  iron  contained  in  yolk  of  egg,  the  food  selected, 
was  estimated  ;  the  faeces  and  urine  were  then  examined  for  iron,  and 
the  amount  found  there  in  two  out  of  the  three  cases  was  much 
greater  than  in  the  food.  From  these  experiments,  the  conclusion  is 
drawn  that  a  simple  comparison  of  the  amounts  of  iron  ingested  and 
excreted  affords  no  trustworthy  data  in  the  solution  of  questions 
relating  to  the  metabolism  of  iron. 

Mice  were  then  selected  as  the  animals  on  which  the  remaining 
experiments  were  performed.  They  lived  normally  when  fed  on  yolk 
of  egg,  from  which  the  conclusion  is  drawn  that  the  organic  iron-con- 
taining compounds  (haematogen)  in  that  article  of  diet  are  assimil- 
able ;  this  was  supported  by  the  fact  that  the  iron  excreted  was  less  than 
that  ingested.  Mice  fed  on  artificial  diets  constructed  of  iron-free  pro- 
teids,  carbohydrates,  and  fat  soon  died  ;  but  they  died  equally  soon  if 
inorganic  or  organic  compounds  of  iron  were  mixed  with  this  diet. 
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From  this,  the  conclusion  is  drawn,  that  a  life-sustaining  artificial 
diet,  although  apparently  containing  all  that  is  necessary,  cannot  yet 
be  constructed. 

Among  other  conclusions  arrived  at  are  the  following : — Filtered 
lu'ine  of  animals  fed  on  normal  diet  contains  only  traces  of  iron  ;  serum 
albumin  prepared  from  hoemoglobin-free  serum  contains  no  iron. 

W.  D.  H. 

Influence  of  Muscular  Work  on  Proteid  Metabolism.  By 
■C).  Krummacher  {Pflilgers  ArcJiiv,  47,  454 — 468). — Argutinsky  (this 
vol.  p.  350)  found  that  excessive  muscular  work  produced  in  himself 
an  increase  in  the  output  of  nitrogen,  derived  presumably  from  an 
increase  in  the  destructive  metabolism  of  the  proteids  of  the  body. 
In  case  this  should  have  been  due  to  an  idiosyncrasy,  it  was  deemed 
necessary  to  repeat  the  experiments.  The  present  paper  is  an  account 
of  such  an  experiment  carried  out  on  the  author's  own  person  ;  full 
details  are  given.  The  general  conclusion  is  the  same  as  that  of 
Argutinsky.  W.  D.  H. 

Fate  of  Morphine  in  the  Animal  Organism.  By  E.  Tauber 
(Chem.  Centr.,  1890,  ii,  QQQ — 667;  from  Arch,  experim.  Path.  Fharm., 
27,  385). — Since  the  researches  into  the  change  or  otherwise  which 
morphine  undergoes  in  the  animal  organism,  which  have  been  under- 
taken by  different  workers,  have  led  to  contradictory  results,  the 
author  has  both  added  the  alkaloid  to  blood  directly,  and  has  injected 
it  subcutaneously  into  a  dog.  From  the  blood,  95  per  cent,  of  the 
alkaloid  was  recovered  by  the  following  method  : — The  blood  was 
coagulated  by  the  addition  of  acetic  acid,  and  the  coagulum  washed 
with  acidified  water  until  colourless.  The  filtrate  was  then  precipitated 
Avitli  lead  acetate,  the  precipitate  washed  with  water  followed  by 
alcohol,  the  alcohol  distilled  oif,  the  lead  precipitated  as  sulphide,  the 
filtrate  evaporated,  the  residue  extracted  with  alcohol,  the  a-lcohol 
again  distilled  off,  and  the  residue  extracted  with  a  little  water. 
From  this  solution,  the  morphine  is  precipitated  with  sodium  hydrogen 
<*arbonate.  An  allowance  of  1  milligram  must  be  made  for  the 
morphine  which  remains  in  solution.  In  another  experiment, 
1"6  grams  of  morphine  hydrochloride  was  subcutaneously  injected 
into  a  dog  during  ten  days,  after  which  0"512  gram  of  morphine  was 
found  in  the  faeces.  J.  W.  L. 

Fate  of  Peptone.  By  L.  E.  Shore  (/.  Physiol,  11, 528—560)  .—There 
is  no  doubt  that  peptone  absorbed  from  the  alimentary  canal  undergoes 
(luring  the  process  of  absorption  a  reconversion  into  ordinary  proteids. 
Hofmeister  (Zeit.  physiol.  Chem.,  5)  considered  that  the  leucocytes  of 
adenoid  tissue  and  of  the  blood,  but  more  especially  of  the  lymph, 
liad  the  power  of  effecting  this  change.  Heidenhain  (Pjiilger's 
Archiv,  43,  Supplemental  No.)  showed,  however,  that  the  amount  of 
and  percentage  of  proteid  in  chyle  will  not  account  for  the  large 
quantities  of  proteid  absorbed,  and  he  calculated  that  if  the  transfor- 
mation were  effected  by  leucocytes,  20  grams  of  dry  cell  substance 
"would  have  to  fix  and  transform  274  grams  of  dry  proteid  (compare 
!N"eumeister,  this  vol.,  p.  233).     In  the  present  research,  the  questions- 
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especially  investigated  were  the  fate  of  peptone  when  introduced 
directly  into  the  lymphatic  channels,  and  by  experiments  on  lymphatic 
glands,  whether  lymph  cells  can  assimilate  peptone  or  not.  The 
word  peptone  as  used  here  includes  the  small  admixture  of  albumoses 
present  in  the  preparation  used  (Griibler's).  The  method  of  detect- 
ing peptone  was  with  slight  modifications  that  already  used  by 
Neumeister.  The  animals  used  were  dogs.  It  was  found  that 
peptone,  when  injected  into  the  blood  stream,  rapidly  reappears  in 
the  urine,  but  that  when  the  renal  vessels  are  ligatured,  it  disappears 
from  the  blood,  and  passes  into  (is  secreted  into,  Heidenhain)  the 
lymph.  When  peptone  is  injected  into  the  ligatured  bile-duct,  it 
also  reappears  in  great  measure  in  the  lymph  ;  some  of  it,  however, 
passes  into  the  blood,  and  finally  (with  a  small  amount  of  bile  pig- 
ment) into  the  urine.  From  the  lymph  in  the  tissues,  the  peptone  is 
gradually  carried  to  the  thoracic  duct,  and  then  enters  the  blood 
again.  In  this  course  it  must  enter  lymphatic  glands,  and  as  a  large 
percentage  is  ultimately  recoverable  in  the  urine,  it  suffers  little  or 
no  transformation  by  the  lymphatic  leucocytes.  When  peptone  (in 
these  experiments  dissolved  in  the  lymph  serum  obtained  from  the 
thoracic  duct  of  the  same  animal)  is  injected  directly  into  a  lymphatic 
vessel  in  the  lower  limbs,  it  is  for  a  time  recoverable  as  such  in  the 
lymph  of  the  thoracic  duct.  This  lymph  must  have  passed  through 
lymphatic  glands  ;  in  fact,  the  anatomical  relation  of  these  glands 
to  the  vessels  was  accurately  determined  by  injection  of  sodium 
sulphindigotate.  The  cells  of  lymphatic  glands  have,  therefore,  not 
the  power  of  assimilating  peptone.  It  was  also  found  that  the  cells 
of  the  liver  and  spleen  take  no  part  in  the  transformation  of  peptone. 
The  general  conclusion  is  therefore  drawn  that,  this  is  normally 
brought  about  by  the  epithelial  cells  of  the  mucous  membrane  of  the 
alimentary  canal.  Heidenhain,  under  whose  superintendence  this 
work  was  done,  believes  that  five  minutes  is  the  length  of  time 
necessary  for  the  passage  of  fluid  through  these  cells,  and  that  this 
is  sufficient  for  the  accomplishment  of  the  transformation. 

W.  D.  H. 

Cutaneous  Pigment  as  an  Antecedent  of  Haemoglobin.  By 
S.  Delepine  {Froc.  Fhyslol.  Soc,  1890,  27— 3 i).— Although  chlorophyll 
and  haamoglobin  bear  so  many  resemblances  to  one  another,  light  is 
an  essential  factor  in  the  production  of  the  former,  but  as  red  blood  cor- 
puscles are  formed  in  parts  of  the  body  not  exposed  to  light,  it  would 
seem  not  to  be  so  in  that  of  the  latter.  The  influence  of  sunlight  in 
the  production  of  melanin  in  the  epidermis  afforded  at  one  time  no 
key  to  the  explanation  of  this  diflerence,  as  melanin,  like  other  animal 
pigments,  was  considered  to  have  its  origin  in  haemoglobin. 

It  having  been  shown,  however,  that  haemoglobin  is  decomposed  in 
the  liver,  the  iron  being  retained  by  the  liver  cells,  and  probably 
used  for  the  formation  of  new  haemoglobin,  attention  was  directed  to 
the  way  in  which  the  rest  of  the  pigment  was  reproduced.  The 
examination  of  melanotic  tumours  gave  a  clue  to  the  question,  and 
the  facts  collected  in  support  of  the  view  that  melanin  (formed  in  the 
skin  under  the  influence  of  light)  is  the  precursor  of  haemoglobin,  aro 
the  following  : — 
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Although,  the  production  of  melanin  is  often  increased  in  the  skin 
under  the  influence  of  certain  stimuli,  it  gradually  disappea^rs  when 
these  stimuli  cease  to  act.  It  must  be  transformed  into  some 
colourless  product,  which  must  pass  either  towards  the  surface  or 
into  the  deeper  tissues.  Instances  of  such  stimuli  are  luminous  heat 
(sunburn),  chemical  irritants  (mustard  poultices),  mechanical  stimuli 
(scratching),  pregnancy,  certain  pathological  states,  &g.  The  pig- 
ment deposited  is  in  the  deep  layers  of  the  rete  MalpigM.  Melanin  is 
never  produced  when  the  epidermis  is  absent.  The  pigment  can, 
moreover,  be  traced  to  the  lymphatics  in  the  true  skin. 

There  are  certain  conditions  in  which  the  formation  of  melanin  is 
lessened;  absence  of  heat  and  light;  when  the  skin  is  inactive,  or 
atrophied,  as  over  scars,  or  its  nerves  divided  or  diseased  as  in  the 
patches  of  leprosy,  and  in  the  complex  state  of  things  present  in 
albinism.  Imperfect  production  of  cutaneous  pigment  is,  moreover, 
often,  if  not  always,  associated  with  diminution  in  the  heemoglobin 
of  the  blood. 

The  following  facts  show  that  melanin  is  developed  not  from 
ha3moglobin,  but  independently  of  it: — (1)  Melanin  appears  in  many 
embryonic  parts  before  any  blood  is  formed.  (2)  In  the  adult,  parts 
removed  from  all  blood  vessels,  such  as  the  crystalline  lens,  may 
become  deeply  pigmented.  (3)  The  amount  of  melanin  in  the  skin 
is  not  proportional  to  the  amount  of  blood  circulating  through  or 
€xtravasated  into  the  subjacent  tissues.  The  conclusion  is  thei*efore 
drawn  that  melanin  is  elaborated  in  certain  epithelial  cells,  like  pro- 
ducts of  glandular  activity  out  of  lymph,  and  is  not  a  derivative  of 
haemoglobin. 

The  next  series  of  facts  deal  with  the  fate  of  melanin.  When  the 
skin  is  deeply  pigmented  as  in  negros,  some,  but  a  very  small  portion, 
of  the  melanin  passes  into  the  superficial  layers  of  the  epidermis,  and 
so  reaches  the  surface.  The  greater  part  of  the  pigment,  as  is  well  seen 
in  pathological  specimens,  passes  into  the  lymphatics  of  the  cutis 
vera,  in  some  cases  so  much  so  as  to  partially  obstruct  them.  Other 
forms  of  obstruction,  as  the  pressure  of  tumours,  will  cause  similarly 
a  natural  injection  of  the  lymphatics  with  melanin.  Under  normal 
circumstances,  however,  this  is  not  visible,  as  the  melanin  seems  to 
be  dissolved,  and  is  absorbed  and  removed  in  a  colourless  form.  This 
may  be  constant  or  intermittent ;  the  most  important  conclusion 
arrived  at,  however,  is  that  ultimately  it  is  ased  in  the  formation  of 
new  haemoglobin.  The  production  of  pigment  in  the  skin  should  be 
limited  by  the  accumulation  of  precipitated  melanin  in  the  rete.  Such 
accumulation,  as  in  negros,  diminishes  the  intensity  of  the  light 
reaching  the  deepest  and  most  active  parts  of  the  epidermis,  and 
therefore  regulates  the  amount  of  normal  stimulus  acting  on  the  cells. 

W.  D.  H. 
Effect  of  Peptone  on  the  Clotting  of  Blood  and  Lymph. 
By  L.  E.  Shore  (J.  I^hysiol.,  11,  561 — 565). — After  rapid  injection  of 
peptone  into  the  blood,  that  fluid,  and  also  the  lymph,  if  withdrawn 
within  an  hour  after  the  injection,  do  not  clot  (Schmidt-Mulheim, 
Fano).  In  the  present  research,  it  was  found  that  slow  injection  of 
peptone  into  the  blood   does  not  prevent,  or  only  very  slightly,  its 
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coagulation  wlien  witlidrawn,  but  that  the  lymph  has  no  tendency  to 
clot. 

In  experiments  made  with  lymph  out  of  the  body,  it  was  found 
that  the  addition  of  considerable  quantities  of  peptone  solution  had 
no  anti-clotting  power,  but  that  the  addition  of  mere  traces  of  peptone 
to  the  lymph  prevented  its  coagulation.  W.  D.  H. 

Action  of  Leech  Extract  on  Blood.  By  W.  L.  Dicktxsox 
(J".  Physiol.,  11,  566 — 572). — The  general  properties  of  the  extract  of 
the  anterior  part  of  the  medicinal  leech  which  as  Hay  craft  showed 
(Froc.  Boy.  Soc,  36)  possesses  a  strong  anti-clotting  action  on  blood 
are  the  following  : — It  is  neutral  to  litmus  paper  ;  its  specific  gravity 
is  not  appreciably  higher  than  thac  of  the  medium  used  for  extraction. 
Boiling  causes  no  precipitate,  and  no  loss  of  activity.  Alkalis  cause 
no  precipitate.  A  trace  of  acetic  acid  causes  cloudiness  readily 
soluble  in  excess.  Strong  acetic  acid  causes  no  precipitate  in  salt-free, 
but  a  copious  cloud  in  salt-saturated,  extracts.  Nitric  acid  in  the 
cold  causes  a  precipitate  soluble  on  boiling,  and  reappearing  on 
cooling.  Saturation  with  ammonium  sulphate  causes  a  precipitate, 
after  which  no  proteid  remains  in  solution;  saturation  with  magnesium 
sulphate  or  sodium  chloride,  on  the  other  hand,  causes  no  precipitate. 
If  all  salts  are  removed  from  the  extract  by  dialysis,  there  is  no  preci- 
pitate produced,  and  no  loss  of  power.  Copper  sulphate,  lead  acetate, 
and  mercuric  chloride  give  precipitates  insoluble  in  excess  of  the 
reagents.  Copper  sulphate  and  potash  give  a  pink  (biuret)  reaction. 
Alcohol  causes  no  loss  of  the  activity  of  the  extract. 

The  leech  extract,  therefore,  contains  a  proteid  having  some  featui-es 
in  common  with  Kiihne's  proto-,  and  others  with  deutero-albumose. 
The  albumose  precipitated  by  ammonium  sulphate  has  all  the  ami - 
clotting  power  of  the  original  extract  ;  the  extract  minus  the  albu- 
mose has  no  such  powers.  Hence,  probably  the  albumose  is  itself  the 
active  principle. 

Clotting  in  plasma  obtained  from  blood,  prevented  from  coagulating 
by  admixture  with  leech  extract  (either  intravenously  or  after  it  is 
shed),  cannot  be  induced  by  carbonic  anhydride  or  by  dilute  acetic; 
acid;  it  can,  however,  ahvays  be  induced  by  a  sufficient  quantity  of 
fibrin  ferment.     Such  plasma  gives  no  precipitate  on  cooling. 

Fibrin  soaked  in  leech  extract  fails  to  yield  ferment  when  subse- 
quently treated  with  8  per  cent,  sodium  chloride  solution.  The 
extract,  however,  still  contains  cell-globulin.  Cell-globulin  prepared 
from  lymphatic  glands  by  Halliburton's  method  (Abstr.,  1888,  974) 
retains  all  its  properties,  except  its  fibrinoplastic  power,  when  treated 
with  leech  extract.  This  is  regarded  as  an  argument  in  favour  of  the 
non-identity  of  the  cell-globulin  and  fibrin  ferment.  W.  D.  H. 

Transformation  of  Haemoglobin  in  the  Bile.  By  W.  Filehisi: 
{Chem.  Centr.,  1890,  ii,  790;  iroia  Arch.  Path.  Anat.,  121,  605).— In 
view  of  the  researches  of  Wertheimer  and  Meyer  (Abstr.,  1889,  636), 
the  author  was  led  to  repeat  some  experiments  previously  undertaker 
by  him,  but  these  were  now  made  on  the  living  animal  instead  of 
immediatel}'  after  death.     The  earlier  experiments  with  phosphorus, 
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arsenic,  antifebrin,  and  glycerol  were  repeated,  and  haemoglobin  was 
again  found  in  the  bile  of  rabbits  and  dogs,  although  not  in  large 
quantity.  J.  W.  L. 

Excretion  of  the  Digestive  Ferments  from  the  Animal.    By 

J.  Bexderski  {Ghem.  Centr.,  1890,  ii,  791 ;  from  Arch.  Path.  Anat.,  121, 
554 — 597). — The  author  has  determined  that  a  substance  is  always 
present  in  normal  urine  which  dissolves  fibrin  in  presence  of  an 
acid,  and  that  it  is  destroyed  at  a  boiling  heat.  The  quantity  varies 
considerably  with  dili'erent  persons  when  in  health,  and  consequently 
the  variation  in  the  amount  of  this  substance  in  illness  cannot 
have  any  importance,  at  least  for  diagnostic  purposes.  The  author 
names  it  uropepsin.  The  presence  of  pepsin  in  urine  must  not  there- 
fore be  considered  indicative  of  the  excretion  of  peptone  by  the 
animal,  but  of  the  formation  of  uropepsin  in  the  urine. 

In  healthy  urine,  a  trypsin  is  found  which  varies  in  quantity,  and 
may  be  increased,  or  altogether  wanting,  in  cases  of  disease.  The 
author  does  not  consider  it  identical  with  the  pancreatic  ferment. 
It  differs  from  the  latter  in  that  it  is  not  destroyed  by  boiling.  It 
has  been  named  urotrypsin. 

An  amylolytic  ferment  occurring  in  urine,  and  which  is  similar  to, 
but  not  identical  with,  the  ferment  ptyalin,  has  been  named  uro- 
ptyalin  by  the  author. 

In  animal  sweat,  another  ferment  occurs  which  behaves  like 
uroptyalin  with  starch,  and  is  named  hidroptyaUn  by  the  author ;  it 
is  an  altered  ptyalin. 

Trypsin  was  not  found  in  sweat,  but  a  pepsin  was  observed  which 
had  an  activity  intermediate  between  that  of  pepsin  and  uropepsin. 

J.  W.  L. 

Excretion  of  Uric  Acid  and  Nitrogen  in  cases  of  Leucaemia. 

By  C.  Borland  and  H.  Schukz  (Pflilger'sArcMv,  47,  469— 509).— Three 
cases  of  leuccemia  are  described  with  clinical  details ;  most  attention 
was  devoted,  however,  to  an  examination  of  the  urine  and  a  com- 
parison of  the  excretion  of  uric  acid  and  of  nitrogen  with  that  of 
normal  individuals  on  the  same  diet.  An  absolute  increase  of  the 
output  of  uric  acid  was  seen  in  all  three,  but  more  especially  in  two 
of  the  cases.  Pott  gives  the  relation  of  uric  acid  nitrogen  to  total 
nitrogen  in  health  as  1  to  19*7.  In  the  three  cases  of  leuc£emia,  the 
proportion  was  respectivelv  1  to  9*4,  1  to  12*8,  and  1  to  24"4.  In  this 
last  case,  there  was  a  good  deal  of  fever  which  no  doubt  produced  a 
greater  proportional  output  of  total  nitrogen  than  of  uric  acid. 
The  following-  are  the  mean  numbers  obtained : — 


Total 

Proportion  of  uric  acid 

nitrogen. 

Uric  acid. 

nitrogen  to  total  nitrogen. 

Normal.  . .  . 

— 

0-65  grams            1  :  197 

Case  1  . .  . . 

13'1  grams 

1-5    „ 

1  :     9-4 

„    2  . .  . . 

..        8-7        „ 

0-68    „ 

1  :  12-8 

„    3  .... 

. .      14-5        „ 

1-8      „ 

1  :  24-4 

W.  D.  H. 
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Calciiini  Salts  in  Urine.  By  G.  Hoppe-Seyler  (Zeif.  physiol. 
Chem.,  15,  161 — 178). — A  large  number  of  observations  on  the 
quantity  of  calcium  salts  in  the  urine  of  numerous  hospital  patients 
are  recorded.  The  special  point  investigated  is  the  influence  of  rest 
and  muscular  movement  on  the  amount  of  these  salts  in  the  urine. 
It  was  found  that  rest  in  bed  produces  a  great  increase  in  the  output 
of  these  salts.  This  is  especially  noticeable  in  children  and  young 
people.  On  these  rising  from  bed  and  resuming  activity,  the  output 
sinks  to  the  normal,  which  is  stated  by  Neubauer  (J.  pr.  Chem.,  67, 
65)  to  be  0'33  gram  of  calcium  phosphate  per  diem. 

Neubauer's  method  of  estimation  was  used  in  the  present  analyses. 
Reckoned  as  calcium  phosphate,  the  daily  output  in  those  lying  in 
bed  was  found  to  average  0'721,  while  in  those  who  were  not  confined 
to  bed  it  was  0*37  gram.  An  exception  to  this  occurs  in  febrile  disorders, 
where  there  is  a  diminished  excretion  of  calcium  salts  ;  this  is  doubtless 
in  part  dependent  on  the  small  amount  of  food  taken.  Injection  of 
calomel  in  syphilitic  patients  was  found  to  lead  to  an  increased 
output  of  calcium  salts  in  the  urine.  W.  D.  H. 

Urine  and  Blood  in  a  Case  of  Melanotic  Sarcoma.  By  F. 
Hoppe-Seyleu  (Zeit.  physiol.  Chem..,  15,  179 — 188). — The  case  of 
melanotic  tumour  from  which  specimens  of  blood  and  urine  were 
obtained  was  a  haemorrhagic  one,  and  thus  fairly  large  quantities  of 
blood  were  collected. 

Analysis  of  the  blood,  performed  in  the  usual  way,  gave  the 
following  results : — 

1000  parts  of  blood  yielded  .320'99  parts  of  red  corpuscles,  and 
679*01  parts  of  plasma. 

The  composition  of  red  corpuscles  and  serum  may  be  stated  in  a 
table  as  follows : — 

♦Red  corpuscles.  Serum. 

Oxyhsemoglobih   T .      404*06  — 

Proteids O'Sl  67-68 

Lecithin 1-62  2323 

Cholesterol    5-70  0-654 

Fat.... —  .3-473 

Alcoholic  extract 1*.59  1'63 

Aqueous  extract    7*72  218 

Solid  organic  matters 423*41  7794 

Water "1  57^.59  f    914-.53 

Inorganic  salts J  '  \        7*53 

1000-00  1000*00 

Special  attention  is  directed  to  the  low  percentage  of  water  (as 
compared  with  other  mammals  and  other  tissues),  of  lecithin  and  of 
proteid  matter  (other  than  heemoglobin)  in  the  red  corpuscles. 
Nothing  noteworthy,  from  a  pathological  standpoint,  was,  however, 
noted  in  the  blood. 

In  connection  with  the  urine,  special  attention  was  directed  to  the 
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pigment  wliicli  gave  the  urine  a  dark-brown  coloar  darkening  on 
exposure,  or  on  lieating  with  nitric  acid.  It  was  foand  to  consist  of 
urobilin  in  small  quantities,  and  a  second  pigment  wliicli  is  very 
soluble;  the  latter  is  precipitable  by  normal  lead  acetate,  and  on 
fusing  with  alkali  gives  off  ammonia,  whilst  a  residue  of  humic 
acid  and  protocatechuic  acid  remains  behind.  It  therefore  somewhat 
resembles  a  hamous  substance.  Indole  was  also  formed  as  a  result 
of  fusion  with  alkali ;  proteid  was,  however,  not  present  in  the  urine. 

W.  D.  H. 
Action  of  Poisons  on  Nerve-fibres  and  Peripheral  Nerve- 
cells.  By  J.  N.  Langley  and  W.  L.  Dickinson  (/.  Physiol.,  11, 
509 — 527). — The  superior  cervical  ganglion  of  an  anaesthetised  rabbit 
was  exposed,  and  a  1  per  cent,  solution  of  the  poison  was  applied  to  it 
locally,  or  the  drug  was  injected  subcutaneously.  The  effect  of 
stimulation  of  the  sympathetic  nerve,  on  each  side  of  the  ganglion, 
on  the  size  of  the  pupil  and  blood  vessels  was  then  observed.  Those 
substances  which  have  no  effect  are  atropine,  hyoscine,  eserine, 
muscarine,  pilocarpine,  picrotoxin,  caffeine,  and  antipyrine.  Those 
substances,  local  application  of  which  annuls  more  or  less  readily  the 
irritability  of  nerve-fibres,  but  injection  of  which  has  little  or  no 
effect,  are  codeine,  apomorphine,  aconitine,  and  cocaine.  Those  sub- 
stances which  on  injection  into  the  blood,  or  applied  locally,  have 
a  more  or  less  paralysing  action  on  the  ganglion  are  coniine,  curarine, 
brucine,  and  strychnine.  The  pupillo-dilatator  nerve- cells  are  para- 
lysed far  more  readily  than  the  vaso- constrictor  nerve-cells.  The 
authors  have  previously  shown  that  the  action  of  nicotine  is  similar. 

W.  D.  H. 
Action  of  Nicotine   on    Invertebrates.      By  M.    Greenwood 
(/.  Physiol.,  11,  573 — 605). — The  authoress  thus  summarises  her  own 
observations : — 

The  toxic  effect  of  nicotine  on  any  organism  is  determined  mainly 
)y  the  degree  of  development  of  the  nervous  system.  Thus  for 
imoeha  or  Actiiiosphcerium  it  cannot  be  regarded  as  exciting  or 
)aralysing  ;  it  is  rather  inimical  to  continned  healthy  life.  As  soon 
any  structural  complexity  is  reached,  the  action  of  the  drug  is 
liscriminating  in  such  a  fashion  that  the  nervous  actions  which  are 
Ihe  expressions  of  automatism,  which  imply  co-ordination  of  im- 
'pulse,  are  stopped  first.  This  is  seen  dimly  in  Hydra,  and  it  is  more 
pronounced  among  the  Medusce,  where  spontaneity,  irradiation  of 
impulse,  and  direct  motor  activity  are  affected  successively.  When 
structural  development  goes  further,  the  selective  action  is  traced 
readily,  as  in  Antedon.  In  the  case  of  the  higher  invertebrates,  the 
paralysing  action  of  nicotine  is  preceded  by  a  phase  of  stimulation. 
This  becomes  marked  in  Ophiurids  and  Grinoids.  As  this  positively- 
exciting  action  becomes  noticeable,  nicotine  becomes  more  and  more 
a  medium  in  which  life  is  impossible.  Thus  Amoeba  is  not  killed  at 
once  by  a  1  per  cent,  solution  of  nicotine  tartrate  ;  Hydra  dies  speedily 
in  such  concentration,  but  will  live  over  night  in  0*05  per  cent., 
while  Luynbricus  is  killed  by  this  strength,  but  lives  for  some  hours  in 
a  0*01  per  cent,  solution. 

When  very  simple  animals  {Adinosphcerium,  Hydra,  Medusce)   die 
VOL.  LX.  2   h 
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under  the  influence  of  nicotine,  death  is  often  associated  with  injury 
of  their  substance,  so  that  it  tends  to  disintegrate;  and  the  definite 
poisoning  that  occurs  in  higher  types  has  sometimes,  as  one  of  its 
after-effects,  a  lingering  trophic  disturbance.  An  extreme  form  of 
this  IS  seen  in  Palcemon,  where  there  may  be  actually  a  progressive 
death  of  tissues  from  behind  forwards.  Similar  lesions  find  expres- 
sion in  the  growth  of  fungus  on  a  paralysed  Crayfish,  and  in  the 
clinging  of  earth  particles  to  the  body  of  a  poisoned  Earthworm. 
Though  nicotine  acts  on  any  organism  according  as  the  nervous 
system  is  or  is  not  developed,  closely  allied  animals  may  yet  react 
differently,  according  to  their  individual  balance  of  organisation. 

W.  1).  H. 

Effect  of  Morphine  on  Cats.  By  L.  Guinard  (Compt.  rend.. 
Ill,  981 — 983). —  When  morphine  is  administered  to  cats  by  hypo- 
dermic or  intravenous  injection,  in  doses  varying  from  0*0004  gram 
to  0"09  gram  per  kilo,  of  body  weight,  it  never  produces  sleep  or 
narcotic  prostration.  On  the  contrary,  it  produces  a  remarkable 
degree  of  excitement,  increasing  in  intensity  with  the  dose  given. 
This  excitement  is  accompanied  by  evident  disorder  in  the  functions 
of  the  brain,  and  if  the  dose  is  large,  terminates  in  a  period  of  con- 
vulsions, ending  in  the  death  of  the  animal. 

Milne-Edwards  (p.  983)  has  been  unable  to  obtain  narcotism  by 
administration  of  morphine  to  cats  either  by  ingestion  with  food  or 
by  injection.  He  has  also  found  that  lions  and  tigers  offer  a  similar 
resistance  to  the  narcotising  influence  of  the  alkaloid.  C.  H.  B. 

Action  of  Strychnine.  By  K.  Schlick  {Fflilqer's  Archiv,  47, 
171 — 189). — Whilst  mechanical,  thermal,  and  electrical  stimulation 
of  a  strychnine-poisoned  frog  produce  a  marked  increase  in  the  reflex 
responses,  chemical  stimuli  do  not  produce  this  result,  A  chemical 
stimulus,  which  is  very  active  before  the  injection  of  the  alkaloid, 
produces  little  or  no  effect  on  the  poisoned  animal.  Under  all  con- 
ditions, the  reflex  time  is  lengthened  by  strychnine.  W.  D.  H. 

Physiological  Action  of  Cocaine.  By  U.  Mosso  (Pfliigerf: 
Archiv,  47,  553 — 601). — Cocaine  applied  locally  to  a  motor  nerve 
paralyses  it;  it  also  acts  injuriously  on  the  nerve-cells  of  the  spinal 
-cord.  It  has  been  supposed  that  cocaine  acts  on  the  sensory  nerves, 
as  curare  does  on  the  motor  nerves,  but  the  present  experiments  do 
not  entirely  support  this  view;  cocaine  has  no  specific  action,  but  its 
effects  are  similar  to  those  produced  by  the  application  of  cold  to  the 
nervous  system. 

In  an  animal  in  which  a  large  part  of  the  spinal  cord  remains 
intact  while  the  rest  is  poisoned  with  cocaine,  sensibility  is  lost  after 
motility;  cocaine,  therefore,  arrests  the  outgoing  impulses  from  the 
cord. 

Regarding  doses,  the  following  are  the  numbers  obtained  from 
experiments  on  dogs  : — 0"0005  gram  per  kilo,  of  body  weight  produces 
no  action  on  the  muscles ;  O'OOl  gram  produces  increased  contrac- 
tion ;  0003  gram  acts  in  the  opposite  way.  This  action  of  the  drug 
on   the   motor   apparatus    seems    to    have    been    missed  by  previous 
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observers,  because  attention  has  been,  as  with  oilier  anaesthetics, 
more  particularly  directed  to  its  influence  on  sensibility ;  the  great 
advantage  of  cocaine  as  an  anaesthetic  appears  to  be  the  fact  that  it  is 
completely  destroyed  in  the  organism;  its  effects  soon  pass  off,  and 
leave  no  bad  after-effects. 

Experiments  on  human  beings  gave  the  following  results  : — Doses  of 
0"1  gram  given  by  the  stomach  increase  the  capacity  for  muscular 
work  ;  if  it  is  injected  into  the  blood  stream,  there  is  first  increased 
then  lessened  excitability  of  the  motor  apparatus  as  in  animals.  The 
beneficial  action  of  cocaine  is  even  greater  when  the  muscles  have 
been  previously  fatigued,  or  the  individual  has  been  fasting ;  in  the 
latter  case  the  work  may  be  as  much  as  doubled.  This  was  tested 
graphically  by  recording  the  contraction  of  the  fingers,  the  muscles 
of  which  were  stimulated  electrically ;  after  a  long  march,  fatigue 
does  not  ensue  so  readily  with  as  without  cocaine.  Small  doses 
(0"05  gram  to  0*1  gram  given  by  the  mouth)  increase  the  sensibility  of 
the  skin,  and  shorten  the  reaction  time.  The  drug  increases  the 
quantity  of  air  inspired,  even  though  the  frequency  of  respiration 
does  not  rise,  as  it,  however,  generally  does ;  small  doses  cause 
marked  contraction  of  the  blood  vessels. 

It  increases  the  body  temperature  in  frogs.  Very  small  doses  in- 
crease, larger  ones  abolish,  the  patella  tendon  reflex.  The  intensity  of 
the  action  of  cocaine  dilfers  in  different  classes  of  vertebrates.  In 
plants,  as  tested  by  the  growth  of  seedlings,  small  doses  further, 
larger  ones  paralyse,  the  vital  processes.  W.  D.  H. 

Physiological  Action  of  Curare.  By  W.  Nikolski  and  J. 
DoGiEL  (Pflugers  Archiv,  47,  68 — 115). — The  curare  which  reaches 
Europe  is  of  different  strengths ;  in  many  samples,  calcium  carbonate 
and  phosphoric  acid  are  present,  and  the  preparations  called 
*'  curarin  "  or  "  curarin  sulphate  "  are  by  no  means  pure.  The  poison 
is  not  absorbed  through  the  skin  at  all,  and  only  with  difficulty 
through  mucous  membranes ;  injected,  however,  under  the  skin  or 
into  the  blood  stream  its  effects  are  at  once  noticeable,  and  fairly 
equally  so  in  all  the  classes  of  the  animal  kingdom  with  which  experi- 
ments were  performed,  namely,  mammals,  birds,  amphibians,  reptiles, 
crabs,  insects,  and  amoebae.  Curare  has  an  influence  on  the  central 
nervous  system,  the  endings  of  motor  nerves  in  voluntary  muscles,  in 
the  cardiac  and  plain  muscles,  and  also  produces  changes  in  the 
muscular  tissues. 

The  point  of  injection  makes  considerable  difference  as  to  which 
part  of  the  body  is  first  afiected.  If  the  injection  be  made  into  the 
carotid  artery,  the  cerebrum  is  affected  first ;  if  into  a  limb  artery, 
paralysis  of  that  limb  is  the  first  phenomenon  produced. 

The  motor  nerve  endings  are  not  all  paralysed  equally  ;  thus  plain 
inuscles  resist  its  action  longest,  and  among  voluntary  muscles  there 
are  also  differences  found.  Among  different  animals  varying  results 
are  obtained,  for  instance,  the  drug  acts  less  powerfully  on  the  vaso- 
motor centre  of  rabbits  and  cats  than  of  dogs  ;  applied  to  the  con- 
junctiva of  mammals,  the  pupil  is  not  dilated,  whereas  in  birds  it  is  ; 
atropine,    on   the    other    hand,   produces   pupillary   enlargement   in 
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mammals,  and  not  in  birds.  Bnt  if  curare  is  injected  into  the  circu- 
lation, the  pupil  of  mammals  is  slightly  widened.  This  action  is  thus 
probably  not  due  to  paralysis  of  the  motor  nerve  endings  in  the 
sphincter  pupillce,  but  to  some  effect  in  the  central  nervous  system. 

The  weakening  or  abolition  of  vagus  influence  on  the  heart  is 
caused  by  smaller  doses  of  curare  in  cats  than  in  dogs  and  rabbits ; 
the  paralysis  of  the  vagus  endings  in  stomach  and  intestine  occurs 
later,  but  unequally  so  in  the  three  mammals  mentioned. 

The  ultimate  cause  of  the  physiological  action  of  curare  is,  doubt- 
less, an  alteration  in  the  protoplasm  of  muscle  and  nerve,  but  this  is 
not  simultaneous  nor  equally  great  in  the  two  tissues. 

By  washing  out  the  curare  from  the  voluntary  muscles,  paralysis 
passes  off.  There  is  a  corresponding  return  of  movements  after  irri- 
gation in  amoebae  and  lymph  corpuscles  the  activity  of  which  has 
been  stopped  by  curare. 

Death  in  curare-poisoning  in  mammals  is  due  to  the  effect  of  tlie 
drag  on  the  respiratory  centre,  rather  than  on  the  motor  nerve 
endings  in  the  respiratory  muscles.  Curare  subjected  to  the  action  of 
ozone  loses  its  usual  effects  on  the  animal  organism.  W.  D.  H. 
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Action  of  Mineral  Acids  on  the  Lactic  and  Butyric  Fer- 
mentations. By  J.  Effeont  (Bull.  Soc.  Chim.  [3],  4,  337—339).— 
The  action  of  hydrochloric,  hydrofluoric,  and  sulphuric  acids  on  these 
fermentations  in  distillery  worts  is  to  enfeeble  or  to  arrest  their 
progress  even  when  the  wort  is  maintained  at  the  most  favourable 
temperature.  Both  the  lactic  and  butyric  fermentations  are  arrested 
by  the  addition  of  0'025  gram  of  hydrogen  fluoride  per  100  c.c.  of 
wort,  and  a  similar  effect  is  produced  by  the  employment  of 
0*200  gram  of  hydrogen  chloride  or  0*300  gram  of  hydrogen  sulphate. 
Data  are  given  which  confirm  these  results,  and  which  show  that  the 
presence  of  hydrogen  fluoride  in  worts  to  the  extent  of  0*020  gram 
per  litre  will  prevent  their  acidifying,  its  action  being  especially 
unfavourable  to  the  butyric  fermentation.  T.   G.  N. 

■  Influence  of  Artificial  Gastric  Juice  on  the  Acetic  and 
Lactic  Fermentations.  By  E.  Hirschfeld  (Pfliigers  Archiv,  47, 
510 — 542). — If  pure  cultures  of  the  Bacillus  aceticus  be  grown  in 
nutritive  media  made  feebly  acid  with  acetic  acid,  and  containing 
5  per  cent,  of  alcohol,  acetic  acid  is  formed  from  the  alcohol,  the 
anjount  formed  varying  with  the  original  quantity  of  the  acid  added. 
A  small  addition  of  hydrochloric  acid  (0*01  to  0*02  percent.)  causes  an 
energetic  increase  of  oxidation.  Slightly  larger  quantities  (0*03  to 
05  per  cent.)  increase  the  oxidation,  but  not  so  vigorously,  and  a 
percentage  of  0*6  to  0*7  stops  it  altogether.  Pepsin />Z2is  hydrochloric 
acid  acts  in  the  same  way  as  the  acid  alone.  The  feebler  anti- 
bacterial action  of  the  mixture  observed  in  connection  with  the  lactic 
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acid  fermentation  is  not  observable  with  the  acetic  fermentation. 
The  presence  of  phosphates  and  their  nature  has  apparently  no 
influence  ;  but  free  phosphoric  acid  (O'l  per  cent.)  stops  the  oxidation 
of  the  alcohol.  The  percentage  of  hydrochloric  acid  necessary  to 
stop  the  fermentation  does  not  kill  the  bacteria,  as  they  resume 
activity  after  neutralisation  of  the  excess  of  acid.  The  bacteria 
are,  however,  killed  by  a  percentage  of  0'12  of  the  pepsin  hydro- 
cViloric  acid  mixture. 

The  following  conclusions  were  drawn  from  similar  experiments  on 
the  lactic  acid  fermentation : — The  Bacillus  acidi  lacticl  was  grown  in 
milk,  and  lactic  acid  forms  most  abundantly  from  the  thirteenth  to 
the  twenty-fourth  hour  afterwards  ;  as  the  acid  increases,  the  bacteria 
become  less  active,  as  is  shown  by  the  following  averages : — 

First  day,  percentage  of  lactic  acid 0*16 

Second  day,  percentage  of  lactic  acid 0'23 

Third  day,  percentage  of  lactic  acid   0'29 

Small  amounts  of  hydrochloric  acid  (O'Ol  to  0*02  per  cent.)  hinder 
the  action  markedly ;  larger  quantities  act  in  the  same  way  until  a 
percentage  of  0"07  to  0'08  stops  the  fermentation  altogether.  Pepsin 
alone  has  no  influence ;  but  pepsin  plus  hydrochloric  acid  acts  more 
energetically  than  the  acid  by  itself,  complete  stoppage  of  the 
bacterial  action  being  produced  by  O'l  per  cent,  of  the  mixtnre.  The 
same  results  were  obtained  with  pure  cultures  of  the  bacillus.  Phos- 
phoric acid  (0*2  per  cent.)  also  stops  the  activity  of  the  micro- 
organism, but  phosphates  have  no  influence  one  way  or  the  other. 

These  results,  supported  by  most  careful  experiments,  of  which  full 
details  are  given,  place  on  a  scientific  basis  the  belief  in  the  germi- 
cidal action  of  gastric  juice  so  long  held.  W.  D.  H. 

Behaviour  of  the  Fatty  Substances  and  the  R61e  of  the 
Lecithins  during  Normal  Germination.  By  W.  Maxwell  {Amer, 
Chem.  /.,  13,  16 — 24  ;  compare  this  vol.,  p.  511). — Experiments  on 
the  germination  of  Phaseolus  vulgaris,  Gossyppium,  and  Zea  rnays  show 
that  the  young  plants,  during  the  early  stage  of  their  growth  under 
the  influence  of  light,  are  capable  of  utilising  the  inorganic  phos- 
phorus present  in  the  seed  for  the  formation  of  lecithins.  At  a  later 
stage,  when  the  plants  are  becoming  independent  of  the  seed,  those 
substances  are  decomposed  and  utilised  in  the  continued  development 
of  the  organisms.  G.  T.  M. 

Change  in  the  Nitrogenous  Substances  of  Barley  during 
Germination.  By  A.  Hilgek  and  F.  van  der  Becke  (Bied.  Gentr., 
19,  860). — The  substances  examined  were  : — Barley,  softened  barley, 
fresh  malt,  and  dried  malt.  The  total  nitrogen,  the  nitrogen  of  the 
constituents  insoluble  in  water  and  that  of  the  several  soluble  con- 
stituents, was  determined;  the  percentage  results  are  given  in  the 
following  table : — 
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Water 

Total  nitrogen 

Nitrogen  of  insoluble  constituents 
Nitrogen  as  albumin  (soluble)  . .  . 

„  peptone 

„  ammonium  salts 

,,  amido-acids 

amides 


Barley. 


14  -470 
1-801 
1  -6789 
0-0600 
0-0046 
0  -0169 
0  -0417 


Softened 
barley. 


43  -341 
1-750 
1 -6853 
0  0354 
0-0009 

0  -0294 


Fresh 
malt. 


47-958 
1-751 
1-372 
0  -1571 
0-0058 
0  0290 
0  1417 
0  -0505 


Dried 
malt. 


-431 

•542 

-165 

-1194 

-0233 

•0057 

-2257 

•0020 


In  fresh  malt  and  softened  barley  the  total  nitrogen  is  the  same ; 
in  fresh  malt  21*96  per  cent,  (of  the  total  nitrogen)  is  soluble, 
but  in  softened  barley  only  3"75  per  cent.  During  germination  the 
soluble  albumin,  peptone,  and  amido-acids  increase  considerably. 
Dry  malt  contains  less  total  nitrogen,  owing  to  the  falling  away  of 
the  radicles.  Soluble  albumin,  ammonium  salts,  and  amides  decrease  ; 
peptones  and  amido-acids  increase.  N.  H.  J.  M. 

Localisation  of  Active  Principles  in  the  Seeds  of  Cruciferae- 
By  L.  GuiGNARD  (Compt.  rend.  Ill,  920 — 923). — An  account  of  an 
investigation,  chiefly  microscopical,  made  with  a  view  to  localise  the 
various  active  principles  in  different  cellules  and  tissues. 

C.  H.  B. 

Nitrogenous  Bases  in  Seeds.  By  E.  Schulze  (Zeit.physiol  Chem., 
15,  140 — 160). — The  seeds  of  the  vetch,  Vicia  sativa,  were  found  to 
contain  not  only  vicine,  a  base  described  by  Ritthausen  (Abstr.,  1881, 
1158),  but  also  choline  and  betaine.  20  kilos,  of  the  seeds  yielded 
8 — 9  grams  of  choline  platinochloride  =  3 — 3*5  gi*ams  of  choline,  and 
11 — 12  grams  of  betaine;  the  latter  was  weighed  partly  as  anrochloride, 
partly  as  the  free  base.  In  the  course  of  the  research,  the  observa- 
tion was  made  that  the  choline  platinochloride,  when  allowed  to 
crystallise  slowly  from  water,  appears  in  the  form  of  plates,  but  when 
crystallised  rapidly,  assumes  the  form  of  very  slender  prisms  or 
needles ;  from  alcohol  it  crystallises  as  regular  octahedra. 

From  the  seeds  of  the  pea,  Fisum  sativum,  the  platinochloride  of 
choline  was  also  obtained  (1  gram  of  choline  from  3*5  kilos,  of  the 
seeds).  Another  base  resembling  betaine  was  found  in  smaller 
quantity  ;  it  is,  however,  not  betaine,  as  its  anrochloride  contained 
only  41  per  cent,  of  gold,  instead  of  43*1. 

The  question  arises,  do  these  compounds  occur  free,  or  combined  in 
the  seeds  ?  It  is  possible  that  choline  might  occur  in  combination  as 
lecithin,  but  certain  considerations  excluding  this  possibility,  the  con- 
clusion is  drawn  that  the  bases  are  free  in  the  seeds  ;  they  are,  how- 
ever, present  in  such  small  quantities  that  they  do  not  have  any 
poisonous  action.  W.  D.  H. 

Composition  of  the  Leaves  of  Madura  aurantiaca.  By  A 
Pizzi  {Chem.  Centr.,  1890,  ii,  766  ;  from  Staz.  sjper.  agr.  ital.,  18 
589 — 596). — The  leaves  of  Madura  aurantiaca  are  used  in  the  silk- 
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worm  culture  as  a  substitute  for  the  mulberry.  The  following  is  the 
analysis  : — 

Water   65-710 

Fat 0-643 

Proteids 4-775 

Non^prote'id  nitrogenous  substance  . .  3-230 

Cellulose 9-522 

Sugar,  starch,  &c 12-679 

Mineral  matter 3-421 

The  composition  of  the  ash  is  : — 

K2O.     NasO.    MgO.      CaO.     Fe.Q.^.     SiO..        P2O5.       SO3.        CI.       Loss,  &c. 
9-244  6-156  6-727  25-732  3-814  26-247  17-543  2-405  1-327     1-805 

The  total  nitrogen  =  1-2841  per  cent.  Of  the  total  proteid  sub- 
stance, which  amounts  to  13-88  per  cent,  of  the  dry  matter,  7-03  per 
cent,  is  undigested,  and  6-85  digested  by  gastric  juice.  The  com- 
position of  mulberry  leaves,  as  given  by  several  authors,  and  that  of 
the  leaves  of  Madura  aurafUiaca  is  thus  very  similar.         J.  W.  L. 

The  Behaviour  of  some  Vegetable  Substances  towards 
Copper  and  some  of  its  Compounds.  By  E.  Formento  (Bied, 
Centr.,  19,  844—845;  from  Staz.  sper.  agr.  ital,  18,  686— 693).— In 
vine  culture,  copper  compounds  are  used  as  a  cure  for  peronospora,  it 
being  assumed  that  the  copper  salt  penetrates  to  the  inside  of  the 
plants.  The  author  made  experiments  to  determine  the  manner  and 
extent  of  the  absorption  of  copper  by  vegetable  tissues.  When  a 
solution  of  copper  sulphate  is  mixed  with  clear,  saturated  lime-water, 
cupric  hydroxide  is  not  precipitated,  but  a  more  or  less  basic  copper 
sulphate,  according  to  the  amount  of  copper  sulphate  present.  The 
basic  sulphates  are  soluble  in  water  saturated  with  carbonic  anhydride. 
The  results  of  the  author's  experiments  make  it  probable  that  copper 
can  onJy  I'each  the  inner  parts  of  plants  by  dialysis  when  a  copper- 
lime  mixture  is  used.  When  established  inside  the  plant,  copper 
compounds  long  resist  the  dissolving  action  of  acids  or  of  ammonia. 
An  experiment  in  which  an  insoluble  copper  salt  was  separated  by 
parchment  paper  from  an  acid  sap  showed  that  little  or  no  copper 
passed  through  when  free  lime  was  present.  N.  H.  J.  M. 

Acquisition  of  Atmospheric  Nitrogen  by  Plants.     By  W.  0. 

Atwater  and  C.  D.  Woods  {Amer.  Chem.  /.,  13,  42 — 63;  compare 
this  vol.,  p.  353). — The  results  of  further  experiments  with  peas, 
alfalfa,  and  with  cereals,  are  described,  and  point  to  the  following 
conclusions  :  — 

1.  That  atmospheric  niti-ogen  is  undoubtedly  acquired  during  the 
growth  of  peas  and  alfalfa,  and  that  the  amount  of  nitrogen  gained 
increases  with  the  number  of  root  tubercles. 

2.  That  the  addition  of  soil-infusion  is  not  necessary  for  the  pro- 
duction of  root  tubercles,  a  fact  which  may  be  accounted  for  by  sup- 
posing that  the  micro-organisms  or  their  spores  exist  in  the  air,  and 
are  deposited  in  tlie  pots  where  the  plants  grow. 
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3.  That  the  cereals  do  not,  as  a  rale,  manifest  the  power  of  acquiring 
nitrogen  from  the  air,  nor  are  root  tubercles  formed  on  them,  as  in 
the  case  of  leguminous  plants.  G.  T.  M. 

The  Nitrogenous  Substance  of  Arable  Soil.     By  L,  L'Hotk 

(Bied.  Centr.,  19,  795—796  ;  from  Jo2ir.  d'agric.  pract.,  1890,  36^)— 
366). — The  following  table  shows  the  percentage  of  nitrogen  in  three 
soils,  and  in  tne  organic  matter  of  the  soils  separated  by  washing 
with  water,  and  in  the  humic  acid.  This  was  extracted  from  the 
soil  (previously  extracted  with  weak  hydrochloric  acid  to  remove 
lime)  with  dilute  aqueous  potash  (1 :  20),  precipitated  by  hydrochloric 
acid,  and  dried  in  a  vacuum  over  sulphuric  acid. 


• 

Soil, 

natural 

state. 

Soil  treated 
with  water. 

Organic 

matter  from 

100  pts.  of 

soil. 

Humic 
acid  (dried 
at  100°). 

0-372 
0-087 
0-140 

boo 

0-316 
0-070 
0-089 

4-78 

2.  Arable  soil  (St.  Pierre)  . 

3.  ,,         (Serquigny) . 

6  07 
5-41 

The  percentage  of  nitrogen  in  the  humic  acid  approaches  that 
obtained  by  Thenard  with  humic  acid  from  rotten  farmyard  manure 
{Gompt.  rend.,  1857,  980).  Humic  acid  in  alkaline  solution  is  absorbed 
by  clay.  The  organic  matter  of  soils  is  precipitated  from  its  solutions 
by  ferric  chloride  (compare  Pigot,  An7i.  Ghim.  Phvs.,  1864). 

N.  H.  J.  M. 

Effect  of  Artificial  Manuring  on  Clover  Land  and  Meadows. 
By  W.  V.  Kniertem  (Bied.  Centr.,  19,  814—817  ;  from  Bait.  Wochenschr. 
f,  Landw.,  1890). — The  experiments  first  described  were  made  to 
ascertain  the  effect  of  different  amounts  of  gypsum  on  clover  land,  and 
also  the  effect  of  early  and  late  application  of  the  manure.  The 
application  of  443  kilos,  of  gypsum  per  liectare  on  March  2  raised 
the  yield  by  45  per  cent.  ;  the  same  amount  applied  April  14  and 
May  15  raised  the  yield  by  25  and  by  4  per  cent,  respectively.  With 
665  kilos,  per  hectare  (applied  in  March),  the  increase  in  produce  over 
the  unmannred  plot  was  42  per  cent.  In  the  next  season  the  effect  of 
gypsum  had  ceased.  But  it  was  observed  that  where  no  gypsum  had 
been  applied  the  first  season,  the  grass  was  stronger  the  second  season. 
This  was  due  to  the  fact  that  the  growth  of  clover  had  been  so  much  in- 
creased by  the  gypsum  that  the  grasses  were  kept  back  in  their  growth. 

In  other  experiments,  the  plots  were  manured  with  (1)  potash  ; 
(2)  superphosphate;  (3)  bone  meal;  (4)  potash  and  superphosphate  ; 
(5)  superphosphate  and  ammonium  sulphate ;  (6)  lime.  All  those 
plots  gave  much  more  produce  the  first  year  than  the  unmanured  plot 
did.  The  increase  (taking  both  seasons)  was  63  per  cent,  in  No.  4 ; 
52  per  cent,  in  No.  5  ;  38  per  cent,  in  No.  1  ;  30  per  cent,  in  Nos.  2 
and  3;  and  27  per  cent,  in  No.  6.  In  every  case,  except  where 
superphosphate  was  used  alone,  the  beneficial  action  of  the  manures 
extended  to  the  second  year's  crop.  N.  H.  J.  M. 
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Experimental  Plots  of  Mangold  and  Sugar  Beet  at  Grignon, 
in  1890.  By  P.  P.  Deheeain  (Ann.  Agronom.,  16,  542—558).— 
Five  varieties  of  mangold,  tankard,  giant  Vauriae,  globe,  Barres  ovoid, 
and  mammoth  were  grown  ;  and  Vilmorin's  improved  sugar  beet  from 
seed  obtained  direct  from  Vilmorin,  and  from  the  seed  of  the  same 
variety  saved  at  Grignon.  For  the  sugar  beet,  40,000  kilos,  of  farmyard 
manure  per  hectare  was  used  ;  for  the  mangolds,  20,000  kilos,  of  farm- 
yard manure  per  acre  was  applied  to  those  plots  which  had  been 
manured  the  previous  year,  and  30,000  to  the  rest;  with  200  kilos, 
of  Chili  saltpetre  in  each  case.  The  rows  were  0*35  metre  apart,  and 
the  roots  0'25  metre  apart  in  the  rows ;  by  thus  leaving  the  plants 
rather  thick  upon  the  ground,  small  or  medium  roots  were  obtained, 
which  are  much  richer  in  solid  matter  and  in  sugar,  and  more  free 
from  nitrates  than  large  roots.  The  average  weights  of  the  roots  thus 
grown  were  :  tankard,  900  grams  ;  geante  de  Vauriae,  1070  ;  globe,  860  ; 
ovo'ide  des  Barres,  980 ;  mammoth,  920  ;  Vilmorin's  sugar  l3eet,  620 ; 
ditto,  Grfgnon  seed,  690.  The  roots  were  not  only  weighed,  but 
sampled  and  analysed,  in  order  to  compare  their  true  nutritive  value, 
as  shown  in  the  total  weight  of  dry  matter  per  hectare,  total  sugar, 
and  total  nitrogenous  organic  matter ;  the  nitrogen,  as  potassium 
nitrate,  was  also  estimated  in  each  case,  the  author  considering  the 
presence  of  much  of  this  diuretic  in  the  roots  to  be  injurious  to  the 
cattle  fed  on  them. 

The  sampling  was  done  by  tn king  100  roots  at  random  from  each  lot, 
and  arranging  them  in  three  groups,  large,  medium,  and  small  roots  ; 
if  there  were  20  large,  50  medium,  and  30  small,  2,  5,  and  3  average 
roots  from  their  respective  groups  would  be  selected,  and  a  cylindrical 
portion  of  each  removed  with  a  sound  (as  in  cheese-tasting).  The 
500  grams  or  so  thus  obtained  was  cut  into  small  pieces,  weighed, 
dried,  and  the  nitrogen  estimations  carried  out  on  the  dry  matter. 
Organic  nitrogen  was  estimated  by  Kjeldahl's  method  after  removing 
nitric  nitrogen  by  ebullition  with  ferrous  chloride  and  hydrochloric 
acid  ;  nitric  nitrogen  by  Schloesing's  method,  in  the  hot  water  extract 
of  the  dry  matter,  after  successive  precipitation  with  lead  acetate 
and  sodium  sulphate.  The  sugar  was  estimated  in  the  juice  by  the 
shadow  polarimeter  in  the  usual  way,  and  the  density  of  the  juice 
being  taken,  the  sugar  in  the  entire  root  was  calculated. 

The  following  table  gives  a  resume  of  the  most  important  results  of 
the  trials  : — 

Arranging  the  varieties  in  order,  under  the  heads  (1)  yield  of  dry 
matter;  (2)  yield  of  sugar;  (3)  yield  of  nitrogenous  organic  matter ; 
and  (4)  poverty  in  potassium  nitrate  ;  and  then  adding  up  the  positions 
under  each  head,  the  small-leaved  globe  is  at  the  head,  then  tankard, 
giant  Vauriae,  Barres  yellow,  and  mammoth,  in  the  order  named. 
Valuing  the  mangold  roots  at  15  fr.  per  tonne,  the  gross  return  is 
about  1200  fr.  per  hectare  in  each  case ;  the  manure  is  valued  at 
250  fr.  and  350  fr.  A  plot  unmanured  since  1875  yielded  17,300  kilos, 
tankard  mangolds  per  hectare  only,  and  one  receiving  only  200  kilos, 
of  potassium  chLn'ide  yielded  only  19,700  kilos,  of  the  same  roots. 
Valuing  the  sugar  beet  at  28  fr.  to  37'5  fr.  per  tonne,  according  to 
density  of  juice,  the  gross   return  from  Vilmorin's  seed  is  1552  fr., 
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and  from  Grignon  seed,  1851  fr.  per  hectare;  the  manure  is  valued 
at  400  fr.  It  is  remarkable  that  rather  more  sugar  per  hectare  is 
obtained  from  the  mangold  crop  than  from  the  sugar  beet,  but  as 
against  this  advantage,  the  gross  weight  of  the  crop  is  nearly  double, 
and  the  foreign  matter  and  potassium  nitrate  associated  with  the 
sngar  much  larger.  Distillers  find  it  to  tlieir  advantage  to  grow  a 
sugar  beet  (hetterave  a  collet  rose)  poorer  in  sugar  than  Vilmorin's 
improved,  but  yielding  a  larger  crop,  more  sugar  per  hectare,  and 
more  pulp  for  cattle. 

A  cow  eating  25  Idlos.  yellow  ovoid  mangolds  per  day  would  con- 
sume 50  grams  of  nitre,  a  quantity  the  author  considers  injurious.  He 
quotes  Barral's  analyses  of  the  enormous  roots  sent  over  for  show 
from  England,  of  Sutton's  mammoth,  Berkshire,  and  oxheart  varieties, 
which  compare  very  disadvantageously  with  the  small  roots  obtained 
by  growing  the  same  or  similar  varieties  closer  together.  '].''hus  Sutton's 
mammoth  roots,  averaging  14,150  grams  each,  contained  only  5*81  per 
cent,  dry  matter,  and  the  dry  matter  contained  as  much  as  13*89  per 
cent,  of  potassium  nitrate,  and  as  little  as  17'21  per  cent,  of  sugar, 
with  22-13  per  cent,  of  proteids.  J.  M.  H.  M. 


Analytical    Chemistry. 


Detection    of    Chlorides,   Bromides,    and    Iodides.      By    G. 

Dexig^s  (Bull.  Soc.  Chivi.  [3],  4,  4Hl — 483). — The  mixture  is 
strongly  acidified  with  sulphuric  acid  and  the  iodine  and  bromine  are 
separately  liberated  by  successive  treatment  with  ferric  chloride  and 
potassium  chromate.  The  iodine  is  characterised  by  starch  paper,  and 
the  bromine  by  introducing  a  rod  moistened  with  sodium  hydroxide 
solution  into  the  tube  in  which  the  halogen  is  being  evolved.  On 
then  placing  the  rod  in  aniline  water,  the  liypobromite  formed  gives 
an  orange-yellow  coloration.  If  all  three  halogens  are  present,  the 
iodine  and  bromine  must  be  removed  by  continuous  boiling  of  the 
acidified  solution  with  potassium  chromate  ;  potassium  permanganate 
is  then  added,  and  the  chlorine  evolved  tested  with  a  rod  dipped  in 
soda  solution,  as  in  the  case  of  bromine  ;  it  gives  a  violet  coloration 
with  aniline  water.  T.   G.  N. 

Volumetric  Estimation  of  Chlorides  in  Urine.  By  A.  Corvi 
{CJitm.  Uentr.,  1890,  n,  795;  L'Orosi,  13,  253— 255).— The  chloride 
is  precipitated  with  an  excess  of  N/10  solution  of  silver  nitrate,  and 
the  excess  of  silver  determined  by  titration  with  potassium  ferro- 
cyanide  solution  of  equivalent  strength  ;  ferric  sulphate  is  employed 
as  indicator. 

10  c.c.  of  urine  is  acidified  with  a  few  drops  of  nitric  acid,  and 
50  c.c.  of  the  silver  chloride  solution  is  added.  The  volume  of  the 
solution  is  noted,  then  filtered,  and  one  third  of  the  filtrate  titrated 
with  ferrocyanide.  J.  W.  L. 


496  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Estimation  of  Nitric  and  Nitrous  Acids  in  Potable  Waters. 

By  M.  RosENFELD  {Zeit.  anal.  Chem.,  29,  661 — 664). — Under  certain 
conditions,  the  reaction  of  nitric  and  nitrous  acids  with  pyrogallol 
affords  one  of  the  most  sensitive  means  for  their  detection  and 
approximate  estimation.  3  c.c.  of  the  water  to  be  tested  is  rapidl}- 
mixed  in  a  conical  test  glass  with  6  c.c.  of  concentrated  sulphuric 
acid ;  one  drop  of  a  1  per  cent,  solution  of  pyrogallol  is  then  added, 
and  cautiously  mixed  with  the  upper  two- thirds  of  the  liquid.  In  a 
few  minutes  or  immediately,  according  to  the  amount  of  nitric  acid 
present,  a  dark-brown  to  violet  colour  is  produced.  As  little  as  1  milli- 
gram of  nitric  anhydride  per  litre  can  be  detected,  and  up  to 
15  milligrams  per  litre  comparisons  of  the  depth  of  colour  with 
standards  furnish  a  roughly  approximate  estimation.  The  test-glass 
for  the  operation  must  not  be  wiped,  nor  must  more  than  one  drop  of 
the  pyrogallol  solution  be  used,  unless  the  colour  disappears  on 
shaking,  which  may  happen  when  much  nitrate  is  present. 

For  nitrous  acid,  a  solution  is  made  containing  0'5  gram  of  pyro- 
gallol, 90  c.c.  of  water,  and  10  c.c.  of  sulphuric  acid.  Of  this  mix- 
ture, 2  c.c.  is  added  to  100  c.c.  of  the  water  in  a  cylinder.  0'04  milli- 
gram of  nitrous  anhydride  in  the  100  c.c.  produces  a  yellow  colour 
immediately  ;  with  O'Ol  milligram,  the  colour  develops  only  in  seven 
hours.  Up  to  0'05  milligram,  a  difference  of  0*005  milligram  is  per- 
ceptible. M.  J.  S. 

Detection  of  Carbonic  Oxide  in  Blood.  By  M.  Rubner  (Zeit. 
anal.  Chem.,  30,  112;  from  Arch.  Hi/giene,  10,  397). — The  blood  is 
shaken  for  a  minute  in  a  test-tube  with  four  or  five  volumes  of  lead 
acetate  solution.  Blood  containing  carbonic  oxide  remains  red, 
whilst  normal  blood  becomes  brownish,  and  ultimately  chocolate- 
brown  and  greyish-brown.  The  difference  is  still  recognisable  when 
the  carbonic  oxide  blood  is  diluted  with  eight  or  nine  volumes  of 
normal  blood.  M.  J.  S. 

Analytical  Methods  for  Alkali  Works.  By  G.  Lunge  (/.  Soc. 
Chem.  Lid.,  9,  1013 — 1019). — Estimation  of  Sulphur  in  Fy rites. — The 
author's  method  (Abstr.,  1881,  193)  adopted  in  the  "  Pocket  Book 
for  Alkali  Makers,"  although  severely  criticised  by  Jannasch  and 
Richards  (Abstr.,  1889,  926),  has  stood  the  test  of  practical  applica- 
tion since  its  introduction  in  1881.  Jannasch  confused  the  method 
with  an  older  process,  and  subsequently  acknowledged  that  the 
author's  1881  method  gave  results  agreeing  closely  with  the  numbers 
obtained  by  his  own  method  (Abstr.,  1889,  1244).  For  estimating 
the  sulphur  in  burnt  pyrites,  the  author  now  prefers  the  method 
recommended  by  Watson  (Abstr.,  1889,  306). 

Testing  Pyrites  Burner  Gases. — Reich's  method  can  no  longer  be 
considered  accurate,  as  it  has  been  proved  by  many  observers  that 
burner  gases  contain  sulphuric  anhydride.  The  author  therefore 
proposes  to  estimate  the  total  sulphur  acids  in  burner  gases  by 
absorption  in  a  solution  of  soda,  using  phenol phthalein  as  indicator. 
For  this  purpose,  Reich's  apparatus  is  employed,  but  it  is  found 
desirable  to  modify  the  absorbing  bottle  by  sealing  the  inlet- tube 
for  the  gas  at  the  bottom,  and  perforating  it   below  the  level   of  the 
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liquid  with  several  pin-holes,  through  which  the  gases  issue  in 
minute  bubbles  instead  of  one  large  bubble.  In  calculating  the 
results,  it  is  necessary  to  take  careful  readings  of  the  thermometer 
and  barometer  for  correcting  the  volume  of  gas  aspirated. 

Testing  the  Chamber  Exit  Gases. — The  well-known  prescriptions  of 
the  English  Alkali  Makers'  Association  can  be  greatly  simplified  by 
introducing  the  above  process  with  caustic  soda  and  phenolphthale'in, 
which  has  already  been  done  with  great  practical  success.  It  has 
also  been  found  necessary  to  revise  the  methods  for  estimating  the 
nitric  oxide  in  the  exit  gases.  With  regard  to  the  best  form  of 
absorbing  apparatus,  the  author  after  many  trials  decided  in  favour 
of  the  10-bulb  tube,  which  for  greater  security  may  be  enlarged  to 
15  bulbs.  Concerning  the  best  absorbent,  the  final  conclusion  was 
that  so  far  no  better  mode  of  estimating  the  nitric  oxide  contained  in 
the  exit  gases  is  known  than  that  of  passing  them  through  a  titrated 
solution  of  potassium  permanganate  strongly  acidified  with  sulphuric 
acid,  and  contained  in  a  15-bulb  tube.  At  the  end  of  the  operation 
an  excess  of  a  titrated  solution  of  ferrous  sulphate  is  added,  and  the 
mixture  again  titrated  with  standard  permanganate. 

Estimation  of  Free  Lime  in  Black  Ash. — 50  grams  of  the  sample  is 
quickly,  but  thoroughly,  ground  to  a  fine  powder,  which  is  trans- 
ferred to  a  litre  flask,  and  covered  with  lukewarm  distilled  water  freed 
from  carbonic  anhydride  by  boiling.  The  mixture  is  at  once  well 
shaken,  and  the  agitation  is  repeated  several  times  during  two  hours. 
This  prevents  the  formation  of  a  hard  cake  at  the  bottom  which  does 
not  further  disintegrate.  The  flask  is  then  filled  up  to  the  mark,  and 
special  samples  are  taken  out  with  a  pipette  for  the  estimation  of 
free  lime,  and  if  required  for  total  lime  (see  below),  the  contents 
being  thoroughly  shaken  up  each  time.  In  the  test  for  free  lime,  the 
contents  of  the  pipette  are  run  into  a  beaker,  an  excess  of  barium 
chloride  is  then  added,  and  the  solution  titrated  in  the  cold  with 

K/5  oxalic  acid,  using  phenolphthale'in  as  indicator. 
Estimation  of  Total  Soda  and  Total  Lime  in  Black  Ash. — In  the  test 
»r  total  lime,  the  contents  of  the  pipette  are  transferred  to  an  Erlen- 
eyer  flask,  mixed  with  a  few  c.c.  of  strong  hydrochloric  acid  and 
boiled.  A  drop  of  methyl-orange  is  now  added,  and  sodium  carbonate 
solution  run  in  until  the  pink  colour  has  just  disappeared.  30  c.c.  of 
^/5  sodium  carbonate  is  then  added  from  a  burette,  and  the  mixture 
boiled  to  precipitate  all  the  calcium  carbonate.  This  is  then  washed 
into  a  200-c.c.  flask,  and  100  c.c.  of  the  clear  portion  titrated  with 
N/5  hydrochloric  acid  to  determine  the  quantity  of  sodium  carbonate 
taken  up  by  the  lime  present.  For  the  ordinary  black  ash  tests,  the 
clear  portion  of  the  original  black  ash  solution  is  used. 

Estimation  of  available  Soda  in  Alkali  Waste. — At  some  Lancashire 
works,  the  aqueous  extract  is  treated  with  carbonic  anhydride,  the 
mixture  boiled  to  decompose  the  calcium  hydrogen  carbonate,  and 
the  clear  solution  titrated.  The  author  finds  that  this  method  gives 
concordant  results  practically  identical  with  those  obtained  even  more 
quickly  by  zinc  carbonate,  which  requires  only  15  minutes'  boiling, 
whilst  the  treatment  with  carbonic  anhydride  must  be  carried  on  for 
at  least  one  hour  (less  being  insufficient). 
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Eatimaiiofb  of  Hydrogen  SulpJiide  and  Sulphurous  Anhydride  in  the 
same  Gaseo^is  Mixture. — The  author  proposes  to  pass  the  gases  through 
a  bulb  apparatus  containing  iodine  solution,  followed  by  another 
apparatus  containing  a  little  standard  soda  solution.  At  the  end  of 
the  operation  the  contents  of  both  apparatus  are  united.  The  mix- 
ture should  have  an  acid  reaction,  otherwise  it  must  be  acidified  with 
a  known  quantity  of  standard  acid.  The  unused  iodine  is  then 
estimated  by  means  of  sodium  thiosulphate,  after  which  methyl- 
orange  is  added,  and  standard  soda  run  in  to  neutral  reaction.  This 
method  gives  all  data  required  for  estimating  sulphurous  anhydride 
and  hydrogen  sulphide,  since  the  latter  liberates  only  its  equivalent 
of  hydrogen  iodide,  whilst  the  former,  in  addition  to  its  equivalent  of 
hydrogen  iodide,  also  yields  an  equivalent  quantity  of  sulphuric  acid. 
If  m  represents  the  difference  between  the  quantity  of  iodine  solution 
originally  employed  and  that  of  thiosulphate  used  in  retitrating,  n 
the  decinormal  soda  solution  originally  employed,  and  o  the  quantity 
of  soda  used  in  the  end  for  establishing  neutrality,  the  quantity  of 
sulphur  present  is  found  by  the  following  expressions  : — 

S  in  H2S  and  SO2  =  0-0016m. 

S  in  SO2  =  0-0016(n  +  o  -  m). 

D.  B. 
Estimation  of  Available  Soda  in  Commercial  Caustic  Soda. 

By  J.  Watson  {J.  Soc.  Gliem.  Ind.,  9,  1107— 1108).— In  the  pre- 
ceding abstract,  Lunge,  in  referring  to  the  method  used  at  some  Lan- 
cashire works,  mentions  that  less  than  one  hour's  treatment  with 
carbonic  anhydride  is  not  sufficient  to  effect  the  necessary  reaction. 
The  author  has  used  the  method  in  question  for  a  number  of  years, 
and  has  always  obtained  satisfactory  results  by  proceeding  in  the 
following  manner : — 20  grams  of  waste  is  treated  with  about  150  to 
200  c.c.  of  warm  distilled  water ;  after  stirring  and  allowing  to  remain 
for  about  an  hour,  the  clear  liquid  is  decanted,  and  carbonic  anhydride 
passed  in  for  three  to  five  minutes.  This  at  first  causes  a  milki- 
ness,  owing  to  precipitation  of  calcium  carbonate,  the  solution  sub- 
sequently becomes  clear  as  the  carbonate  is  dissolved  as  calcium 
hydrogen  carbonate  in  the  excess  of  carbonic  anhydride,  hydrogen 
sulphide  is  then  evolved,  and  at  this  point  the  author  considers  that 
sufficient  gas  has  been  passed  through  the  solution.  He  then 
evaporates  to  at  least  half  the  original  volume,  filters  off,  and  washes 
the  calcium  carbonate,  titrating  the  alkali  in  the  filtrate  with  a 
dilute  standard  acid,  and  using  methyl-orange  as  indicator. 

D.  B. 

Test  for  Thiosulphate  in  Sodium  Hydrogen  Carbonate.  By 
F.  MussET  (Zelt.  anal.  Chem.,  30,  45). — 5  grams  of  the  salt  is  rubbed 
with  0*1  gram  of  calomel  and  two  drops  of  water.  The  smallest 
trace  of  thiosulphate  reveals  itself  by  blackening  the  calomel. 

M.  J.  S. 

Analysis  of  Commercial  Sodium  Fluoride.  By  E.  Hintz  and 
H.  Weber  (Zeit.  anal,  Gheni.,  30,  30^33). — A  specimen  of  this 
material  was  strongly  alkaline,  and  showed  by  qualitative  analysis 
the  presence   of  much    sodium    carbonate  and  silica,   with   smaller 
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quantities  of  sulphates  and  clilorides,  potassium,  calcium,  mag- 
nesium, aluminium,  and  ferric  oxides. 

JistiTYiation  of  Silica  and  Fluorine. — About  2 — 3  grams  of  the  sample 
was  boiled  with  ammonium  carbonate  in  a  platinum  basin,  and  the 
insoluble  residue  preserved.  The  filtrate  was  treated  with  a  solution 
of  zinc  oxide  in  ammonia,  and  the  ammonia  boiled  off;  the  precipitate 
was  then  dissolved  in  nitric  acid,  and  the  silica  rendered  insoluble  by 
evaporation.  The  united  portions  of  impure  silica  were  fused  with 
sodium  carbonate  and  recovered  by  evaporation  with  acid.  The  filtrate 
from  the  zinc  precipitate  was  precipitated  hot  with  calcium  chloride, 
and  the  precipitate  thus  produced,  consisting  of  calcium  carbonate 
and  fluoride,  was,  after  washing  and  ignition,  decomposed  by  acetic 
acid  ;  the  excess  of  acetic  acid  was  evaporated,  and  the  calcium  fluoride 
washed,  ignited,  and  weighed. 

For  estimating  the  sulphuric  acid,  20  grams  was  beated  with 
water  and  made  up  to  a  litre  ;  a  portion  of  the  clear  solution  was 
acidified  in  a  platinum  basin,  precipitated  with  barium  chloride, 
filtered  in  a  platinum  funnel,  and  the  precipitate  fused  with  sodium 
carbonate  for  its  purification.  Similarly,  for  the  estimation  of  the 
chlorine  by  precipitation  with  silver  nitrate,  the  operations  were  per- 
formed in  platinum.  The  carbonic  anhydride  was  expelled  by  boiling 
with  tartaric  acid,  collected,  and  weighed. 

For  the  various  bases,  the  substance  was  evaporated  with  sulphuric 
acid  and  the  metals  separated  by  oi'dinary  processes.  The  water 
was  estimated  by  heating  a  weighed  quantity  in  a  stream  of  dry  air 
and  collecting  the  water  in  a  calcium  chloride  tube. 

For  estimating  that  portion  of  the  silica  present  as  sand,  the 
insoluble  residue  of  the  original  substance  was  boiled  with  sodium 
carbonate  and  hydroxide,  and  the  insoluble  matter  purified  by 
hydrochloric  acid. 

The  composition  found  was  as  follows  : — 

Sodium  fluoride 65'65 

,,        chloride .- 0*74! 

,,       carbonate 13'89 

„        sulphate 1-96 

Potassium  sulphate 0'74 

Soda  (combined  with  silica) 1*50 

Silica  (partly  combined  with  soda) lO'll 

Calcium  carbonate 0'25 

Magnesium  carbonate 0"32 

Ferric  oxide 0*48 

Alumina 0*17 

Water 3*97 


99-78 

M.  J.   S. 
Analysis  of  Commercial   Barium  Hydroxide.     By  E.  Hintz 

and  H.  Weber  {Zeit.  anal.  Chem.,  30,  24—29). — A  specimen  examined 
by  the  authors  contained  barium  hydroxide,  carbonate,  sulphate,  thio- 
sulphate,  sulphide,    and    sulphite.       On    treatment    with   water,    the 
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carbonate,  sulphate,  all  the  sulphite,  and  part  of  the  thiosulphate 
remained  undissolved. 

About  20  grams  of  the  substance  was  treated  with  boiling  water, 
made  up  to  500  c.c,  allowed  to  deposit,  and  the  total  barium  in  50  c.c. 
of  the  clear  solution  determined  gravimetrically.  For  the  sulphide 
estimation,  250  c.c.  was  poured  into  pure  potash,  to  which  a  few 
drops  of  lead  acetate  had  been  added.  The  precipitate  of  lead 
sulphide  and  barium  carbonate  was  oxidised  by  bromine  and  hydro- 
chloric acid,  and  the  lead  sulphide  thus  converted  into  barium  sulphate. 
In  this  operation  it  is  necessary  to  use  enough  potash  to  prevent  pre- 
cipitation of  lead  thiosulphate ;  also,  if  much  sulphide  is  present,  the 
barium  sulphate  precipitate  may  contain  lead  sulphate,  in  which  case 
it  must  be  fused  with  alkaline  carbonates,  and  the  aqueous  solution 
treated  with  carbonic  anhydride  before  reprecipitating  as  barium 
sulphate.  The  filtrate  from  the  lead  sulphide  was  now  oxidised  by 
bromine  and  hydrochloric  acid,  to  convert  the  thiosulphate  into 
barium  sulphate.  This  precipitate  may  also  contain  lead.  The  differ- 
ence between  the  total  soluble  barium  and  that  found  as  sulphide  and 
thiosulphate  gave  the  amount  of  hydroxide. 

For  estimating  the  sulphate,  5  grams  was  boiled  with  dilute  hydro- 
chloric acid  in  a  stream  of  carbonic  anhydride.  The  whole  was 
evaporated  to  dryness,  taken  up  with  water  and  a  few  drops  of 
hydrochloric  acid,  and  the  undissolved  portion  fused  with  alkaline 
carbonates ;  the  sulphuric  acid  was  then  precipitated  from  the  solu- 
tion of  the  fusion.  For  the  sulphite  and  undissolved  thiosulphate,  the 
insoluble  residue  of  10  grams  was  treated  with  hydrochloric  acid,  in  a 
flask  connected  with  an  inverted  condenser  and  two  Peligot  tubes 
containing  bromine  and  hydrochloric  acid,  whilst  carbonic  anhydride 
was  passed  through  the  apparatus.  The  sulphurous  anhydride  from 
both  the  sulphite  and  thiosulphate  was  retained  by  the  bromine,  and, 
after  evaporating  to  dryness,  was  weighed  as  barium  sulphate.  The 
thiosulphate  was  estimated  from  the  sulphur  left  in  the  decomposition 
flask  with  barium  sulphate.  It  was  oxidised  by  bromine  and  hydro- 
chloric acid,  and  weighed  after  fusion  with  carbonates  and  repre- 
cipitation. 

The  carbonate  was  estimated  by  mixing  10  grams  of  the  substance 
with  a  strong  solution  of  potassium  permanganate  and  decomposing 
by  nitric  acid.  The  carbonic  anhydride  evolved  was  passed  through 
a  tube  containing  pumice  stone  moistened  with  permanganate  and 
inserted  between  the  evolution  flask  and  the  absorption  tube. 

The  composition  of  the  specimen  analysed  was  as  follows  :- — 

Barium  hydroxide,  Ba(0H2)  +  SHgO      94-31  per  cent. 

sulphate 0*52 

sulphite    0-07 

thiosulphate 0*70 

carbonate 1*75 

sulphide   0'04 

M.  J.  S. 
Separation  of  Barium  from  Calcium.     By  R.  Fresexius  (Zeit. 
anal.    Ghem.,    30,    18 — 23). — Precipitation    by    normal    ammonium 
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oliromate  from  a  dilute,  hot  solution  of  the  two  chlorides,  feebly 
ticidified  with  acetic  acid,  filtration  after  cooling,  and  washing,  first 
with  amrnoniuin  chromate  and  then  with  warm  water,  gave  a  fairly 
satisfactory  result,  the  baryta  found  being  0'3127  gram,  instead  of 
0'3104.  A  little  calcium  was  therefore  retained  by  the  precipitate, 
and  this  was  also  the  case  when  more  acetic  acid  was  used  (2  c.c.  to 
200  c.c.  of  solution  containing  0'5  gram  of  the  bases),  together  with 
6  grams  of  ammonium  acetate,  and  the  precipitate  was  most  tho- 
roughly washed  by  digesting  with  hot  water  and  filtering  after 
cooling.  By  double  precipitation,  a  slight  deficiency  of  barium  and  a 
trifling  excess  of  calcium  were  obtained ;  the  separation  was,  how- 
ever, more  nearly  perfect.  The  first  precipitate  was  dissolved  in  a 
little  nitric  acid,  and  the  diluted  solution  precipitated  by  ammonium 
acetate  and  chromate. 

Precipitation  with  hydrofluosilicic  acid  and  washing  with  dilute 
alcohol  did  not  give  complete  separation,  a  little  calcium  being  pre- 
cipitated. A  more  satisfactory,  but  still  not  quite  perfect,  separation 
resulted  when  the  pi^ecipitate,  after  slight  washing  with  weak  alcohol, 
was  repeatedly  digested  with  cold  water,  the  aqueous  washings  con- 
centrated, reprecipitated  with  4  drops  of  hydrofluosilicic  acid  and  one- 
third  volume  of  alcohol,  and  the  small  precipitate  added  to  the  main 
one.  A  combined  method,  precisely  similar  to  that  finally  adopted 
for  strontium  (Abstr.,  1890,  925),  gives  an  almost  perfect  separation. 

M.  J.  S. 
Detection  and  Estimation  of  small  quantities  of  Aluminium 
in  Iron  and  Steel.  By  A.  Carxot  {Gompt.  rend.,  Ill,  914 — 916). — 
10  grams  of  the  metal  is  dissolved  in  hydrochloric  acid  in  a  platinum 
vessel,  diluted,  and  filtered.  The  greater  part  of  the  free  acid  is 
nearly  neutralised,  first  with  ammonia  and  afterwards  with  sodium 
carbonate.  Sodium  thiosulphate  is  added,  and  when  the  violet  colora- 
tion has  completely  disappeared  and  the  solution  contains  only  ferrous 
salt,  2  to  3  c.c.  of  a  saturated  solution  of  sodium  phosphate  and  about 
20  c.c.  of  a  solution  of  sodium  acetate  are  added,  and  the  liquid  is 
boiled  until  all  sulphurous  anhydride  is  expelled.  The  precipitate, 
which  consists  chiefly  of  aluminium  phosphate,  with  some  silica  and 
ferric  phosphate,  is  washed  with  boiling  water,  redissolved  in  dilute 
hydrochloric  acid,  the  silica  filtered  off,  the  filtrate  diluted  to  100  c.c, 
and  the  precipitation  repeated  in  precisely  the  same  manner.  The 
precipitate  is  washed  with  boiling  water,  dried,  and  weighed. 

C.  H.  B. 
Estimation  of  Ferric  Oxide  and  Alumina  in  Phosphates. 
By  V.  Gruber  {Zeit.  anal.  Chem.,  30,  9 — 14). — The  "conventional 
method "  yields  high  results  at  the  first  precipitation,  owing  to  the 
retention  of  much  calcium  phosphate  with  the  insoluble  phosphates, 
whilst  after  a  second  treatment,  the  results  are  too  low,  in  consequence 
of  the  solubility  of  aluminium  phosphate  in  acetic  acid.  The  author 
has  not  been  able  to  obtain  accurate  results  by  Stutzer's  method,  in 
which  the  phosphoric  acid  is  removed  by  molybdate.  Glaser's  method, 
however  (Abstr.,  1890,  420),  affords  results  which  are  in  all  cases 
concordant,  and  has  been  accepted  by  the  Conference  of  the  Bepre- 
sentatives  of  the  Artificial  Manure  Industry,  held  at  Bremen.     Only 
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in  cases  where  it  is  desirable  to  estimate  the  iron  and  aluminium 
separately,  is  there  any  necessity  for  the  removal  of  the  phosphoric 
acid  by  molybdate.  M.  J.  S. 

Dry  Assay  of  Tin  Ores.  By  H.  O.  Hoffmann  (Chem.  Neius,  62, 
276—277,  291—293,  300—302,  316—317;  continued  from  p.  2-16).— 
Rickett's  method  for  the  assay  of  the  ores  containing  silica  only, 
namely,  fusion  with  haematite,  potassium  cyanide,  and  charcoal  in  a 
luted,  charcoal-lined  crucible,  is  regarded  as  of  little  value  to  the 
assayer,  beyond  substantiating  the  fact  that  iron  carries  down  all  the 
tin.  With  such  ores,  it  is  best  to  separate  the  black  tin  by  vanning, 
and  then  reduce  it  with  potassium  cyanide.  Mitchell's  method  of 
fusion  with  ferric  oxide,  fluorspar,  and  charcoal  for  the  assay  of 
siliceous  tin  ores  and  slags,  gave  neither  buttons  nor  prills  in  the 
hands  of  the  author,  who  recommends,  in  preference,  decomposing  the 
finely  pulverised  slag  with  sodium  or  potassium  hydrogen  sulphate 
and  treating  with  acid  ;  the  tin  is  easily  estimated  in  the  resulting 
mixture  of  stannic  oxide  and  silica.  Experiments  with  the  method 
due  to  Bloxam,  namely,  mixing  5  grams  of  ore  with  5  grams  each  of 
potassium  cyanide  and  ferrocyanide,  reserving  5  grams  of  the  former 
salt  for  the  top  of  the  crucible,  give  results  differing  by  1  gram. 

By  the  Cornish  methods  of  assaying  black  tin  by  heating  in  char- 
coal-lined crucibles,  with  or  without  anthracite  and  fluorspar,  unsatis- 
factory results  were  obtained,  owing  to  the  difliculty  of  separating  the 
heavy  slag  from  the  fine  tin.  Of  all  the  various  methods  and  modifi- 
cations recommended  by  different  authorities,  the  author  is  of  opinion 
that  the  German  method  and  the  method  of  fusion  with  potassium 
cyanide  are  the  only  two  which  give  entirely  satisfactory  results. 

The  next  point  taken  into  consideration  is  the  influence  of  asso- 
ciated minerals  on  the  working  of  these  two  methods.  Pulverised 
quartz,  felspar  (albite),  mica  (muscovite),  garnet  (almandite),  tour- 
maline, and  columbite  were  respectively  mixed  with  black  tin  in 
different  proportions,  and  submitted  to  assay ;  the  results  are  tabu- 
lated and  described. 

When  the  German  method  was  used,  the  quartz  decreased  the  pro- 
portion of  soft  slag  formed  on  the  top  of  the  borax  slag,  which 
became  finer,  harder,  more  plentiful,  and  less  vitreous  as  the  silica 
increased,  whilst  the  buttons  separated  well,  but  the  yield  of  tin  was 
diminished ;  mixing  the  ore  with  basic  flux  proved  very  detrimental ; 
felspar  gave  slags  similar  to  those  with  quartz,  but  more  stony  and 
adhesive  to  the  button ;  the  latter  was  dark,  brittle,  hard  to  cut,  and 
contained  iron,  whilst  some  tin  had  slagged.  Mica  and  tourmaline 
produced  a  similar,  but  more  marked,  effect  than  felspar,  more  iron 
was  reduced  and  more  tin  lost,  and  when  the  proportions  of  added 
mineral  amounted  to  50  per  cent.,  no  proper  fusion  ensued ;  with  the 
garnet,  the  salt  slags  were  less  crystalline  than  usual,  the  borax  slags 
became  stony,  tough,  and  opaque,  the  buttons  all  dark-grey,  hard  to 
cut,  brittle,  and  rich  in  iron,  the  results,  in  the  author's  opinion,  were 
uniform,  and  appear  to  indicate  that  if  tin  is  to  be  recovered  from 
siliceous  ore  as  an  alloy,  a  basic  silicate  of  iron  is  the  best  flux  for  the 
purpose;   with  columbite,   the    salt  slags  were  stony  and  dull,  the 
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borax  slags  brittle,  vitreous,  and  of  resinous  lustre,  whilst  the  buttons 
were  dark-grey,  becoming  black  and  ferruginous,  the  quantity  of  iron 
increasing  with  the  percentage  of  columbite  added. 

When  the  cyanide  process  was  employed,  quartz  gave  lustrous, 
coarsely  crystalline  slags,  increasing  in  hardness  as  the  quantity  of 
quartz  was  increased,  the  appearance  of  the  button  being  unaltered  by 
the  silica  ;  felspar  and  mica  produced  but  little  effect  beyond  making- 
tlie  lower  slag  more  porous,  the  buttons  were  unaltered,  and  the  loss 
of  tin  was  less  than  in  the  German  process ;  tourmaline  had  no  effect ; 
garnet  coloured  the  lower  slag,  which  increased  in  quantity  with  the 
garnet  added,  the  button  was  ferruginous,  but  some  tin  slagged ; 
columbite  gave  an  increasingly  porous  and  coloured  under  slag,  and 
a  white,  bright,  malleable,  soft  button,  containing  but  little  iron. 

With  regard  to  the  interference  of  impurities,  the  cyanide  process 
therefore  comes  off  the  best,  but  the  German  method  is  cheaper. 

Taking  into  account  the  interference  of  impurities,  it  is  important 
to  I'emove  them  as  far  as  possible  before  the  assay ;  most  of  them,  the 
non-metallic  ones,  can  be  removed  by  crushing,  sizing,  and  panning, 
the  metallic  ones  by  roasting,  chilling,  and  treating  with  nitrohydro- 
chloric  acid.  This  also  removes  garnets,  and  metallic  iron  coming 
from  the  grinding  implements  ;  the  concentrates  may,  if  necessary,  be 
treated  with  hydrofluoric  acid ;  the  roasting,  moreover,  makes  some 
samples  of  cassiterite  more  friable  and  more  readily  reducible. 
Altogether,  it  is  considered  that  by  the  careful  use  of  the  few  correct 
methods  of  preparation  and  assaying,  the  dry  assay  of  purified  black 
tin  and  tin  ores  will  give  more  accurate  results  than  the  dry  assay 
of  any  other  base  metal.  D.  A.  L. 

Analysis  of  Brandy  and  Alcohol.  By  E.  Mohler  (Gompt.  rend, 
112,  53 — 55). — Ethereal  salts. — 100  c.c.  of  the  distilled  alcohol  is 
boiled  for  an  hour  with  20  c.c.  of  decinormal  potash  in  a  reflux 
apparatus  ;  the  excess  of  potash  is  determined,  and  the  rest  is  calcu- 
lated to  ethyl  acetate. 

Aldehydes  are  estimated  by  means  of  the  coloration  with  rosaniline 
bisulphite,  the  intensity  of  the  coloui*  of  the  solution  examined  being 
compared,  by  means  of  a  Duboscq  colorimeter,  with  the  coloration 
given  by  a  solution  of  aldehyde  of  known  strength  ;  10  c.c.  of  a  O'OI 
per  cent,  solution  of  acetaldehyde  in  alcohol  of  50°  is  a  convenient 
quantity  to  employ  as  a  first  standard. 

Higher  alcohols. — 100  c.c.  of  the  disbilled  liquid  is  mixed  with  1  c.c. 
of  aniline  and  1  c.c.  of  phosphoric  acid  of  45°B  to  retain  the  aldehydes, 
and  after  cohobating  for  an  hour,  is  distilled  to  dryness  in  a  solution 
of  salt.  The  distillate  is  treated  with  sulphuric  acid  of  66°,  and  the 
coloration  is  compared  with  that  given  by  an  alcohol  containing 
0*250  gram  of  isobutyl  alcohol  per  litre. 

•  Nitrogen  compounds. — 100  c.c.  of  the  undistilled  liquid  is  distilled 
to  dryness  with  2  c.c.  of  a  solution  of  phosphoric  acid  of  45°  B,  the 
residue  is  dissolved  in  about  1000  c.c.  of  distilled  water,  mixed  with 
10  grams  of  sodium  carbonate,  and  distilled,  the  distillate  being 
Nesslerised.  Alkaline  potassium  permanganate  is  then  added,  and 
distillation  and  Nesslerising  is  repeated.     The  first  operation  gives 
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the  nitrogen  present  as  aramonium  compounds  and  amides,  and  the 
second  gives  the  nitrogen  existing  as  pyridine  bases  and  alkaloids. 
Several  analyses  of  brandy  and  alcohol  are  given.  C.  H.  B. 

Estimation  of  Sugar  in  the  Blood.  By  F.  Schenck  (PflUgers 
Arcliiv,  47,  621 — 629). — In  connection  with  a  previous  communica- 
tion on  this  subject  (this  vol.,  p.  350),  the  author  defends  himself 
against  criticisms  passed  on  his  method  by  Salkowski  (Centr.  med. 
Wiss.,  1890,  No.  17),  and  Rohmann  (Centr.  Physiol,  1890,  Heft  1),  but 
admits,  after  carrying  out  experiments  on  dialysis,  that  probably  the 
sugar  and  the  prote'id  are  not  in  chemical  combination. 

W.  D.  H. 

Testing  Cassia  Oil.  By  E.  Hirschsohn  (Zeit.  anal.  Chem.,  30,. 
99—103;  from  Pharm.  Zeit.  Biissland,  29,  225).— 1.  The  oil  is 
shaken  in  a  graduated  tube  with  three  volumes  of  light  petroleum 
(0'65).  A  diminution  in  its  volume  indicates  the  presence  of  other 
ethereal  or  fat  oils,  or  of  resin  or  kerosene ;  an  increase  would 
probably  be  due  to  the  presence  of  much  castor  oil.  2.  The  petroleum 
extract  is  shaken  with  copper  hydroxide.  A  blue  solution  indicates 
colophony  or  copaiba  balsam.  3.  One  volume  of  the  oil  must  give  a 
clear  or  merely  opaline  solution  with  three  volumes  of  70  per  cent, 
alcohol  at  15°.  A  turbidity  or  sediment  indicates  the  presence  of 
petroleum,  or  of  foreign  ethereal  or  fatty  oils,  or  of  a  large  excess  of 
colophony.  4.  The  alcoholic  solution  from  3  is  poured  into  half  its 
volume  of  a  cold  saturated  solution  of  lead  acetate  in  70  per  cent, 
alcohol.     No  j)recipitate  should  be  produced. 

To  estimate  the  cinnamaldehyde  in  the  oil,  75  gi-ams  of  it  is  well 
shaken  in  a  capacious  flask  with  300  c.c.  of  a  boiling,  30  per  cent, 
solution  of  sodium  hydrogen  sulphite.  After  a  short  repose,  200  c.c. 
of  hot  water  is  added,  and  the  whole  is  warmed  on  the  water- 
bath  until  the  compound  of  the  aldehyde  with  the  sulphite  is  com- 
pletely  dissolved,  when  the  constituents  other  than  aldehyde  and  all 
the  impurities  form  an  oily  layer  on  the  surface.  After  cooling,  thia 
oily  layer  is  dissolved  in  ether,  and  the  filtered  ethereal  solution  is 
evaporated  in  a  tared  beaker  as  i-apidly  as  possible  on  the  water-bath, 
and  is  weighed  at  intervals  of  ten  minutes.  When  two  weighing^ 
differ  by  no  more  than  03  gram,  the  last  but  one  is  taken  as  that  of 
the  non-aldehydic  substances  present.  The  cinnamaldehyde  is  known 
from  the  difference.  Cinnamic  acid,  if  present,  may  be  removed  by 
shaking  the  oil  with  hot  sodium  carbonate  solution,  and  the  amount 
found  deducted  from  that  of  the  aldehyde  ascertained  as  above. 

A  rough  technical  method  for  the  same  purpose  consists  in  placing 
10  c.c.  of  the  oil  in  a  special  flask  of  about  100  c.c.  capacity,  with  a 
cylindrical  neck  graduated  in  tenths  of  a  cubic  centimetre.  The  oil 
is  treated  in  the  flask  with  the  sodium  hydrogen  sulphite,  and  when 
the  crystalline  sulphite  has  been  completely  dissolved  by  prolonged 
heating  on  the  water-bath,  and  the  non-aldehyde  constituents  have 
formed  a  clear  oily  layer  on  the  surface,  they  are  driven  up  into  the 
graduated  neck  by  cautious  addition  of  sulphite  solution,  and  their 
volume  read  off  when  cold.  The  specific  gravity  of  the  non-aldehydic 
oil  may,  without  serious  error,  be  taken  as  1'06  at  20°,  or  identical 
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with  that  of  the  original  cassia  oil.     A  good  cassia  oil  should  contain 
at  least  75  per  cent,  of  cinnamaldehyde.  M.  J.   S. 

Estimation  of  Acidity  in  Lubricating  Oils.  By  Holde  (CJiem. 
Cenfr.,  1890,  ii,  568;  from  Mitt,  konig.  techn.  Vers.-Anstalt,  Berlin^ 
1890,  151 — 153). — In  the  case  of  light-coloured  oils,  the  author  re- 
commends measuring  exactly  10  c.c.  into  a  300  c.c.  Erlenmeyer  flask, 
washing  the  measure  with  a  mixture  of  8  parts  of  ether  and  2  parts  of 
absolute  alcohol  containing  a  little  phenolphthale'in,  and  titrating 
with  standard  alcoholic  soda  (1  c.c.  of  which  =  0"005  gram  SO3). 

In  the  case  of  dark-coloured  oils,  where  the  colour  would  prevent 
the  alkaline  phenolphthalein  from  being  seen,  the  author  recommends 
that  20  c.c.  of  the  oil  should  be  agitated  with  50  c.c.  of  absolute 
alcohol,  and  after  the  oil  has  again  separated  from  the  alcoholic 
extract,  25  c.c.  of  the  latter  is  titrated  with  the  alcoholic  sodium 
hydroxide,  after  addition  of  20  c.c.  of  the  alcohol-ether  mixture.  If 
the  amount  of  acidity  is  more  than  0'03  per  cent,  (calculated  as 
sulphuric  anhydride),  it  is  recommended  to  decant  the  remainder  of 
the  alcohol  from  the  oil  and  to  again  extract  with  a  further  quantity 
of  50  c.c.  of  absolute  alcohol. 

Instead  of  using  a  burette  marked  in  cubic  centimetres,  the  author 
recommends  one  graduated  in  such  volumes  as  are  equivalent  to  per- 
centages of  acidity  (=  SO3).  J.  W.  L. 

Estimation  of  Mineral  Oils  in  Fat  Oils.  By  A.  Grittner 
{Zeit.  ang.  Chem.,  1890,  201). — The  following  slight  modification  of 
Horn's  method  (Zeit.  ang.  Chew.y  1888,  458)  allows  the  estimation 
to  be  made  satisfactorily  when  the  proportion  of  mineral  oil  is  large. 
2  or  3  grams  of  the  sample  is  saponified  in  a  small  porcelain  basin  on 
the  water-bath  by  20  c.c.  of  alcoholic  soda  containing  20  to  25  grams 
of  sodium  hydroxide  per  litre  of  95  per  cent,  alcohol.  Heating  and 
stirring  are  continued  until  the  alcohol  is  entirely  expelled,  and  then 
a  quantity  of  sand  (purified  by  hydrochloric  acid)  is  mixed  in.  The 
mass  is  then  treated  in  a  Soxhlet's  extractor  with  chloroform  (purified 
by  distillation  with  concentrated  sulphuric  acid),  and  the  dissolved 
oil  is  dried  at  100"  after  distillino:  off  the  chloroform.  M.  J.  S. 
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Estimation  of  Oils,  Fats,  &c.  By  T.  T.  P.  B.  Warren  (Chem. 
Neics,  62,  215,  251). — In  the  first  communication,  equations  are  given 
for  calculating,  from  data  supplied  by  iodine  absorption  and  also 
Maumene's  reaction,  the  proportions  of  constituent  oils,  of  which  the 
presence  has  been  undoubtedly  ascertained,  in  mixtures  of  two  or 
three  oils.  In  the  second  communication,  various  oils,  &c.,  are 
classified,  according  to  their  behaviour  with  sulphur  chloride  : — The 
first  division  contains  those  which  give  an  insoluble  product ;  this  is 
of  an  elastic,  spongy  nature  (except  in  the  case  of  olive  and  cotton- 
seed oils,  from  which  the  sulphur  at  first  dissolved  separates  on  cool- 
ing) and  is  soluble  in  ether ;  but  caoutchouc  and  gutta-percha  are 
precipitated  from  such  solutions  by  a  few  drops  of  alcohol ;  the 
following  are  the  oils,  &c.,  which  have  come  under  the  author's  notice, 
and  behave  in  this  manner : — Olive,  poppy,  ^^papav.  somnif.,''  ^^glaucium 
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fav.,'^  almond,  earlhnut,  walnut,  sesame,  nigerseed,  castor,  rapesced, 
cotton,  beechmast,  and  herapseed  oils,  also  caoutchouc,  gutta-perclia, 
and  allied  substances,  and  the  resins  naturally  associated  with  them. 
The  second  division  includes  those  that  do  not  behave  in  this  manner, 
namely,  sperm,  whale,  cod,  lard,  cocoannt,  palm,  and  resin  oils ; 
spermaceti,  lard,  butter,  beeswax,  beef  and  mutton  fat,  pine  resins, 
turpentine,  Japan  wax,  petroleum  and  paraffin  homologues ;  coal-tar, 
shale  oil,  and  similar  distillates  from  minerals,  as  well  as  glycerol 
and  the  fatty  acids  derived  from  the  oils  of  the  first  division.  Hence, 
oxidised,  blown,  or  old  oils  of  the  first  division  produce  more  soluble 
products  than  the  fresh  oils.  Oils  of  the  second  division  yield  less 
magma  than  oils  of  the  first  division ;  some  of  the  former,  petroleum 
and  coal-tar  distillates,  for  instance,  simply  act  as  solvents  for  the 
sulphur  chloride.  Any  nitroglycerol,  formed  by  the  use  of  nitric  acid, 
must  be  carefully  removed  when  making  tests.  U.  A.  L. 

Examination  of  Oils,  Fats,  and  Allied  Substances.  By 
T.  T.  P.  B.  Warren  {G/ie^n.  News,  62,  288).— Points  regarded  as  of 
importance  in  the  examination  of  an  oil  are  the  specific  gravity,  the 
expansibility,  and  absorption  of  oxygen.  The  sp.  gr.  is  taken  in  a 
bottle  at  60°  F.  for  thin  oils;  at  100°  F.  for  thick  oils,  fats,  &c. 
The  expansion  of  an  oil  proceeds  in  a  geometrical  ratio  giving  a 
logarithmic  curve  in  which  the  axes  x  and  y  follow  a  regular  rate  of 
variation  ;  therefore,  in  case  there  is  any  irregularity  in  the  expansion 
of  an  oil,  the  temperature  at  which  it  occurs  should  be  noted.  For 
the  oxygen  absorption,  the  oil  is  exposed  to  a  known  volume  of  the 
gas,  which  is  subsequently  remeasured  and  analysed;  the  carbonic 
anhydride  represents  the  glycerol  set  free,  any  further  deficiency  of 
oxygen  being  due  to  retention  of  that  gas  by  the  oil  and  fattv  acids. 

D.^A.  L. 

Adulteration  of  Olive  Oil.  By  R.  Brull6  (Compt.  rend.,  Ill, 
977). — 10  c.c.  of  the  oil  is  heated  in  a  water-bath  for  half  an  hour 
with  5  c.c.  of  a  25  per  cent,  solution  of  silver  nitrate  in  ethyl  alcohol 
of  90°.  Pure  olive  oil  remains  transparent  and  aquires  a  grass-green 
colour  ;  earth-nut  oil  acquires  a  reddish-brown  tint ;  oil  of  sesame 
acquires  a  very  deep  rum  colour ;  colza  becomes  blac-k  and  then 
dirty  green  ;  linseed  oil  acquires  a  deep  reddish  tint ;  cotton-seed  oil 
becomes  black ;  poppy-seed  oil  becomes  greenish-black  ;  oil  of 
camelina  becomes  black,  but  in  daylight,  if  the  tube  is  inclined,  it  is 
seen  to  have  a  brick-red  tint.  C.  H.  B. 

Analysis  of  Olive  Oil  and  Seed  Oils,  Butter,  and  Margarine. 

By  R.  Brulle  (Compt  rend.,  112,  105— 106).— 12  c.c.  of  the  oil  is 
mixed  with  5  c.c.  of  a  2*5  per  cent,  solution  of  silver  nitrate  in 
alcohol  of  95°,  and  the  mixture  is  heated  in  a  test  tube  in  a  w^ater- 
bath  for  10  to  20  minutes.  The  oil  must  be  filtered  if  it  is  not 
perfectly  transparent. 

The  purest  olive  oil  a,cquires  a  beautiful,  delicate  green  colour; 
inferior  olive  oil  at  first  blackens  slightly  or  becomes  pale  red,  but 
the  colour  soon  changes  to  an  intense  green.  Cotton-seed  oil  becomes 
quite    black ;    earth-nut  oil  is   at   first   red-brown,    but   afterwards 


*l 
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becomes  green  and  turbid  ;  oil  of  sesame  becomes  deep  brown-red 
and  does  not  turn  green  ;  colza  oil  and  poppj-seed  oil  acquire  a 
yellow-green  colour  and  become  turbid.  The  reaction  will  detect 
from  5  to  10  per  cent,  of  impurity  in  olive  oil. 

Under  these  conditions,  genuine  butter  from  various  sources 
retains  its  original  colour,  but  butter  containing  margarine  becomes 
brick-red.  The  reaction  is  distinct  with  5  per  cent,  of  margarine,  and 
with  10  per  cent,  the  red  tint  is  strongly  marked.  G.  H.  B. 

Composition  of  Butter  Fat,  as  determined  by  the  Reichert- 
Wollny  Method.— By  P.  Vieth  {Milch.  Zeit.,  18,  541—545).— 
Although  the  method  of  determining  the  amount  of  volatile  fatty 
acids  in  butter  fat  originally  devised  by  Reichert  and  Meisl  and 
afterwards  modified  by  Wollny  gives  results  which  are  perfectly 
concordant  with  one  another,  the  amount  of  volatile  fatty  acids 
obtained  from  the  fat  of  different  samples  of  butter  has  varied  within 
such  wide  limits,  that  the  value  of  the  method  for  the  determination 
of  the  admixture  of  foreign  fats  with  butter  is  correspondingly  de- 
creased. The  results  obtained  by  the  author  confirm  those  of  other 
chemists. 

There  remains,  therefore,  the  fact  that  butter  fat  varies  in  com- 
position, and  it  was  principally  with  a  view  to  detecting,  if  possible, 
the  cause  of  the  variations  that  the  author's  experiments  were  made. 
The  analysis  of  a  sample  of  butter  fat,  received  from  Kiel  on  behalf 
of  the  "  Kommission  zur  Feststellung  der  besten  Butter- Priifungs 
Methode,"  shows  how  little  the  amount  of  volatile  fatty  acids  changes 
by  lapse  of  time.  (The  results  in  this,  as  in  all  other  cases,  are  ex- 
pressed in  c.c.  of  N/10  alkali,  equivalent  to  the  volatile  fatty  acids 
obtained  from  5  grams  of  butter  fat)  : — (a.)  September  20th,  1888 
=  31-8,  31-6,  31-8,  31-9,  31'9.  (6.)  January  17th,  1889  =  32-1. 
ic?}  May  2nd,  1889  =  321. 
^^From  November,  1888,  to  May,  1889,  59  samples  of  butter  fat  were 
i^alysed.  Of  28  samples  of  French  butter  the  lowest  value  for 
volatile  acids  found  was  26*1,  and  the  highest,  30*6  ;  of  22  samples 
of  Swedish  butter  the  lowest  volatile  fatty  acid  value  was  26*9,  and 
the  highest,  29*4 ;  of  3  samples  of  Holstein  butter  the  lowest  was 
27'3,  the  highest,  29'1 ;  finally,  of  7  samples  of  butter  made  by  the 
Aylesbury  Dairy  Company,  Limited,  the  lowest  value  was  27'6,  the 
highest,  29'2.  Of  the  history  of  all  these  just  enumerated,  the  author 
knew  nothing,  with  the  exception  of  those  made  by  the  Aylesbury 
Dairy  Company.  Further,  35  samples  of  milk  were  churned  under 
the  author's  supervision,  and  the  butter  fat  analysed.  The  vast 
majority  showed  a  normal  composition,  and  only  two  samples 
analysed  had  a  less  value  than  25.  From  one  farm,  however,  one 
belonging  to  the  Aylesbury  Dairy  Company,  butter  was  obtained 
from  the  fat  of  which  very  low  fatty  acid  values  were  recorded.  The 
cream  was  separated  from  the  evening's  milk,  cooled,  mixed  with  the 
cream  of  the  following  morning's  milk,  and  sent  up  to  London.  After 
churning,  the  following  values  were  found  : — February  2nd,  1889  = 
20-9  and  21*2  ;  February  9th,  1889  =  21-4  and  21-2  ;  February  15th, 
1889  =  21-2  and  20-4.    The  herd  comprised  39  Shorthorns,  16  Kerrys, 
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and  5  Jersey  cows,  but  several  changes  occurred  during  the  period  of 
the  investigations.  Experiments  were  made  to  determine  whether 
the  breed  had  any  influence  on  the  quaHtj  of  the  butter  fat ;  secondly, 
the  food  was  altered,  the  silage,  and  then  the  oats,  being  replaced  by 
other  foods ;  but  no  important  influence  could  be  traced  to  any  of 
these  causes. 

That  the  butter  fat  of  the  milk  of  cows  w^hich  have  been  milked  for 
a  lengthened  period  sometimes  contains  a  very  low  proportion  of 
volatile  fatty  acids  has  been  noticed  by  others,  and  the  author  found 
that  the  butter  fat  from  two  cows  which  had  calved  some  months,  in 
one  case  nearly  fourteen  months,  previously,  contained  volatile  acids 
equal  to  14  to  16  c.c.  N/10  alkali.  The  results  of  the  analyses  of  the 
butter  fat  of  the  whole  herd,  when  considered  in  relation  to  the 
length  of  time  after  calving,  do  not,  however,  show  that  the  abnor- 
mally low  values  obtained  can  be  referred  to  this  as  the  principal 
cause.  J.  W.  L. 

Analysis  of  Butter  Fat  by  the  Reichert-Wollny  Method.    By 

P.  YiETH  (Chem.  CpMfr.,  1890,  u,  722—723;  from  Milch.  ZeiL,  19, 
721 — 724). — In  addition  to  the  results  already  published  (preceding 
abstract),  the  author  has  determined  the  amount  of  volatile  fatty 
acids  in  a  further  number  of  samples  of  butter  fat. 

The  butter  fat,  which  had  been  sent  to  a  number  of  chemists  from 
Kiel  in  the  summer  of  1888,  contained,  originally,  fatty  acids  equal 
to  31*6 — 32'1  c.c.  of  decinormal  alkali ;  on  September  19th,  1889, 
31-8  c.c;  on  December  12th,  1889,32*2  c.c;  on  April  loth,  1890, 
32"0  c.c  Of  29  samples  of  Sohleswig-Holstcin  butter,  6  gave  results 
below  25  c.c,  21*7  to  24*7  c.c;  these  samples  are  of  butter  made  at 
the  time  when  most  of  the  cows  of  Schleswig-Holstein  are  nearing 
the  end  of  the  period  of  lactation.  .Danish  butter  gave  29"8,  288, 
29*9  c.c.  ;  39  samples  of  French  butter  had  values  varying  from 
26  9  to  30'8  c.c  ;  London-made  butter,  made  from  July  30th  to 
IS'ovember  12th,  1889,  gave  25-8  to  27-1  c.c,  and  from  March  25th 
to  June  24th,  1890,  27*2  to  30  c.c  Some  butter  prepared  by  the 
author  gave  volatile  fatty  acids  equal  to  28*5  to  28'6  c.c  55  samples 
of  butter,  made  from  milk  obtained  from  the  farms  of  the  Aylesbury 
Dairy  Company,  the  evening's  milk  being  mixed  with  the  following 
morning's  milk,  and  then  the  cream  separated,  showed  that  during 
the  months  of  February  and  March  in  1889,  and  again  in  1890,  the 
proportion  of  volatile  acids  was  abnormally  low  ;  the  amount  rose  in 
April  to  25  c.c,  and  stood  above  that  amount  during  May  and  June. 
Similarly  low  figures  were  obtained  in  1888.  From  June  11th,  1889, 
to  June  30th,  1890,  the  figures  varied  from  21*3  to  26-2  c.c  The 
author  cannot,  however,  offer  an}'  satisfactory  explanation  for  the 
differences  observed.  J.  W.  L. 

Marchand's   Method  for  Estimating  Fat  in   Milk.     By  A. 

Sjostrom  (Bied.  Centr.,  19,  855 — 856). — A  mixture  of  equal  volumes 
of  ether  (sp.  gr.  =  0"723)  and  pure  alcohol  (free  from  aldehyde)  of 
91 — 92  per  cent,  is  used.  10  c.c.  of  milk  is  violently  shaken  in  the 
lactobutyrometer-tube  with  20  c.c.  of  the  ether  alcohol  mixture,  kept 
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for  a  few  minutes  in  a  water-bath  lieated  at  45°,  again  shaken  until 
no  more  large  pieces  of  casein  are  to  be  seen,  and  then  heated  for 
12 — 15  minutes  until  the  liquid  has  separated  into  three  layers.  The 
tube  is  now  taken  out  of  the  water-bath,  left  for  half  an  hour,  and  the 
volume  of  the  layer  of  ether  and  fat  read  ;  the  number  of  c.c.  multi- 
plied by  2-34  and  added  to  1*08  gives  the  percentage  amount  of  fat 
by  weight.  A  table  given  in  the  original  paper  (Tidshr.  f.  landtmdn, 
11,  552 — 556)  shows  the  amounts  of  fat  from  O'SO  c.c.  (=  1*78  per 
cent.)  to  1*38  c.c.  (=  4-31  per  cent,  of  fat).  For  amounts  outside 
these  limits  the  method  is  of  no  use.  N.  H.  J.  M. 

A  New  Method  for  the  Estimation  of  Butter  Fat  in  Milk. 

By  S.  M.  Babcock    (Chem.   Gentr.,  1890,  ii,   723  ;  from  Bull.  Agric. 

t^tat.  Univ.   Wisconsin,  1890,  24). — 17*5  c.c.  of  milk  is  measured  into 

;i   long-necked  flask  of  45  c.c.   capacity.     The  pipette  employed  is 

uraduated  at  17  6  c.c,  an  allowance  of  0*1   c.c.  being  made  for  the 

amount  of  milk  adhering  to  the  sides.     This  amount  of  milk  weighs 

IS  grams.     The  neck  of  the  flask  is  graduated  into  ten  parts,  each  such 

division  being  again   subdivided  into  five  divisions  each  measuring 

I      0"4  c.c,  and  each  principal  division  representing  1  per  cent,  of  fat. 

^S^o  the   17*5  c.c   of  milk  an  equal  volume  of  concentrated   sulph- 

^Hric  acid  is  added  and  gently  mixed  with  the  milk.     The  mixture 

^H(  then    allowed   to  remain  at   rest  a  short  time,  and  placed  in  a 

^■bntrifugal  apparatus  at  a  temperature  of  93'3" ;   hot  water  is  next 

^added  until  the  fat  rises  to  the  neck,  when  it  is  again  subjected  to 

centrifugal  force.     Hot  water  is  now  finally  added  until  the  fat  rises 

I>  the  seventh  division,  and  the  volume  is  then  read  off.  In  the  case 
■  condensed  milk,  8  grams  is  mixed  with  10  c.c.  of  water,  and  the 
Qphuric  acid  added.  Of  cheese,  5  grams  is  treated  with  18  c.c.  of 
ater,  the  same  quantity  of  sulphuric  acid  being  added.  The  following 
eults  are  appended. 
Babcock.  Gravimetric. 
Cream  cheese 57*05  56"80      per  cent.  fat. 

Condensed  milk 9-65  9-47 

Common  cheese 34*87  35*46  „ 

„      33*73  33*77 

J.  W.  L. 

Analysis  of  Fats.  By  J.  Levvkovvitsch  (/.  Soc.  Chem.  Ind.,  9, 
tS42 — 848). — After  reviewing  the  methods  at  presort  employed  in 
the  analysis  of  fats,  the  author  enters  on  the  original  part  of  his 
paper,  which  has  special  reference  to  the  examination  of  the  fatty 
acids.  He  examined  the  fat  extracted  from  the  Savvarri  nuts,  and 
obtained  the  following  figures  : — 

Hehner's  value    96*9  per  cent. 

(insoluble  acids). 

Reichert's  value 0*65  per  cent. 

(soluble  acids). 

KGttstorffer's  value 199*51 

Mean  molecular  weight  of  the  insoluble  acids  272*82 
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"Free  acids  (mol.  weight  272'8) 2*4  per  cent. 

Glycerol 9-1         ., 

Iodine  value  of  the  fatty  acids 51*5         „ 

The  low  Reichert's  value  and  the  high  Hehner's  value  show  that 
the  amount  of  volatile  soluble  acids  may  be  neglected.  The  mean 
molecular  weight  seems  to  point  to  the  presence  of  oleic,  palmitic,  and 
stearic  acids  only.  In  order  to  resolve  the  insoluble  fatty  acids  into 
their  components,  they  were  transformed  into  the  corresponding  lead 
salts  and  extracted  repeatedly  with  ether.  The  results  being  unsatis- 
factory, it  was  attempted,  by  fractional  crystallisation  of  the  acids 
yielding  the  insoluble  lead  salts,  to  concentrate  the  unsaturated  acid 
into  one  fraction,  for  which  purpose  the  lead  salts  were  decomposed 
with  sulphuric  acid  and  repeatedly  boiled  with  slightly  acidified  water. 
The  free  acids  were  dissolved  in  alcohol  and  yielded  seven  consecutive 
crystallisations,  the  filtrate  from  the  last  crystallisation  was  freed 
from  alcohol  by  evaporation  and  yielded  an  eighth  quantity  of  acids, 
the  iodine  value  of  which  showed  that  the  unsaturated  acid  had 
accumulated  in  the  final  fraction.  The  iodine  values  of  the  other 
fractions  point  to  the  explanation  that  the  first  portion  is  nearly  pure 
palmitic  acid,  which,  in  the  higher  fractions,  is  being  partly  replaced 
by  stearic  acid.  The  soluble  lead  salts  were  decomposed  in  the  same 
way,  the  liquid  acids  repeatedly  washed  and  freed  from  the  last  traces 
of  water.  After  having  been  kept  for  some  time  in  a  desiccator,  the 
liquid  acids  assumed  a  pasty  consistence,  from  which,  however,  it  was 
not  possible  to  separate  the  solid  constituent.  The  chemical  and 
physical  properties  of  the  acids  proved  that,  besides  the  supposed  oleic 
acid,  one  or  more  other  acids  were  present.  The  acids  were,  there- 
fore, subjected  to  oxidation  with  permanganate  according  to  Haznra's 
directions,  and  the  potassium  salts  decomposed  by  sulphuric  acid, 
Avhen  a  precipitate  of  insoluble  acids  was  obtained.  These  were  ex- 
tracted  four  times  with  ether.  The  first  extract  gave  a  gelatinous 
substance  saponifiable  by  alcoholic  potash.  The  fatty  acid  obtained 
therefrom  gave  an  acid  value  of  182*5,  corresponding  with  a  mole- 
cular weight  of  305.  The  substance,  therefore,  seems  to  be  an  inner 
anhydride   of    a   hydroxylated    fatty   acid   of    the    general   formula 

CO 
Il'CH<^  I     ,  pointing   to  the    existence  of   an  acid  of  the    formula 

R*CH(OH)*COOII.  The  second,  third,  and  fourth  extracts  consisted 
of  small  quantities  of  the  acids  which  are  not  altogether  insoluble  in 
ether,  and  were  later  on  added  to  the  main  portion.  The  bulk  of  the 
acids  was  repeatedly  boiled  out  with  water  without,  however,  losing  in 
weight,  whereby  the  absence  of  linusic  and  isolinusic  acids  was  proved. 
On  repeatedly  crystallising  from  alcohol,  it  was  found  that  only  one 
acid  was  present,  all  fractions  yielding  an  acid  melting  between  125° 
and  130°.  The  last  filtrate  yielded,  on  evaporation,  an  acid  melting 
between  117°  and  119°,  whereby  the  absence  of  sativic  and  isotri- 
hydroxystearic  acids  was  established.  The  oxidised  acid  was  then 
recrystallised  from  alcohol,  and  the  crystals,  showing  every  sign  of 
purity,  and  melting  between  132"  and  133°,  gave,  on  analysis,  numbers 
agreeing  with  the  formula  for  dihydroxystearic  acid,  CisIIaiCOHjiOo. 
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The  acids  soluble  in  water  were  obtained  by  neutralising  tlie  sulpli- 
ni'ic  acid  after  the  dihydroxystearic  acid  had  been  filtered  off,  and 
boiling  the  solution  down  until  potassium  sulphate  began  to  separate. 
The  solution  was  then  acidified  and  the  bibasic  acid  extracted  with 
ether.  After  repeated  crystallisation  from  water,  an  acid  was 
obtained  melting  between  126°  and  130°,  which  proved  to  be  a 
mixture  of  azelaic  and  suberic  acids. 

In  conclusion,  the  author  refers  to  his  criticisms  on  Benedikt's 
acetyl  values  (Proc,  1890,  72  and  91).  Benedikt,  in  his  reply, 
declared  the  author's  results  to  be  wrong,  and  assumed  that  impure 
acetic  anhydride  had  been  used  and  that  the  fatty  acids  had  not  been 
washed  free  from  acetic  anhydride  before  titration.  The  author 
refutes  Benedikt's  alleged  explanation  for  his  supposed  error,  and  in 
a  somewhat  lengthy  discussion  gives  further  proof  in  support  of  his 
views.  D.  B. 

Methods  of  Estimation  of  the  Fatty  Substances  in  Vegetable 
Organisms.  By  W.  Maxwell  (Amer.  Ghem.  /.,  13,  13 — 16). — 
Experiments  with  Gossyppium  (cotton  seed)  show  that  not  only  are 
the  lecithins  not  wholly  separated  by  treatment  with  ether,  but  that 

jren  the  greater  proportion  of  these  substances  resists  the  action  of 
er,  and  can  be  separated  only  by  subsequent  treatment  with  alco- 

ol.  In  the  case  of  cotton  seed,  the  proportion  of  lecithins  in  the 
total  fatty  substances  is  very  small ;  yet  more  than  50  per  cent,  of  the 
substituted  glycerides  remain  in  the  material  after  extraction  with 
ether  for  15  hours.  In  some  other  varieties  of  seeds,  such  as  the 
legumes,  the  total  ethereal  and  alcoholic  extracts  of  the  seeds  (which 
seeds  contain  from  2*5  to  4  per  cent,  of  fatty  substances)  are  com- 
posed of  lecithins  to  the  extent  of  25 — 45  per  cent.      If  as  much  as 

;0  per  cent,  of  the  lecithins  remain  unseparated  after  treatment  of  the 

aterials  with  ether  only,  it  follows,  therefore,  that  when  ether  only 
used  as  an  extractive  agent,  from  20  to  25  per  cent,  of  fatty  sub- 
stances remain  undetermined  in  those  seeds  in  which  the  fatty  sub- 
stances consist  largely  of  lecithins.  G.  T.  M. 


^^ye 
Tol 


Estimation  of  Morphine  in  Opium.  By  E.  Dieterich  (Zeit. 
anal.  Ghem.,  30,  105 — 107  ;  from  Pharm.  Gentralhalle,  31,  591). — 
<)  grams  of  the  finely-powdered  opium  is  rubbed  up  with  6  c.c.  of 
water,  rinsed  into  a  tared  flask,  made  up  witli  water  to  a  total  weight 
of  54  grams,  shaken  for  15  minutes,  and  poured  on  to  a  ribbed  filter  of 
10  cm.  diameter.  42  grams  of  the  filtrate  is  mixed  with  2  c.c.  of  dilute 
ammonia  (17  grams  of  concentrated  ammonia  to  83  grams  of  water), 
nvoiding  shaking,  and  the  mixture  is  immediately  poured  through  a 
ribbed  filter.  36  grams  of  this  filtrate  is  then  mixed,  in  an  accurately 
weighed  flask,  with  10  grams  of  ethyl  acetate  and  4  grams  of  the 
above  dilute  ammonia,  and,  after  corking  the  flask,  it  is  shaken 
vigorously  for  10  minutes.  Another  10  grams  of  the  ether  is  added, 
and  the  ethereal  layer  is  poured  off  as  closely  as  possible ;  this  is 
repeated  a  second  time.  The  liquid  is  then  poured  through  a  plain, 
8  cm.  filter,  and  flask  and  filter  are  twice  rinsed  with  5  grams  of 
water  saturated  with  acetic    ether.       After  thorough    draining   and 
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drying  at  100°,  the  contents  of  the   filter  are  added  to  those  of  the 
flask,  and  the  drying  is  completed.  M.  J.  S. 

Estimation  of  Colchicine  in  Colchicum  Seeds.  By  Kremel 
{Zeit.  anal.  Chem.,  29,  727;  ivom.  Pharm.  Post,  20,  38).— 20  ^rama 
of  the  seeds  is  extracted  in  a  percolation  apparatus  with  90  per  cent, 
alcohol.  The  tincture  is  mixed  with  25  c.c.  of  water  and  evaporated 
on  the  water-bath.  The  aqueous  residue  is  filtered,  and  then  four 
times  shaken  with  10 — 15  c.c.  of  chloroform.  The  residue  from 
evaporating  the  chloroform  is  dissolved  in  water,  filtered,  and  again 
extracted  with  chloroform.  The  residue  from  the  second  chloroform 
solution  is  heated  on  the  water-bath  with  a  few  c.c.  of  water  to  decom- 
pose a  compound  of  colchicine  with  chloroform,  then  evaporated,  and 
finally  dried  over  sulphuric  acid  to  a  constant  weight.         M.  J.  S. 

Examination  of  Brewers'  Pitch.  By  Z.  v.  Milkowskt  (Zeit. 
unal.  Ghem.,  29,  570 — 576). — About  a  gi*am  of  the  pitch  is  hydrolysed 
with  alcoholic  potash,  evaporated  to  dryness,  and  taken  up  with  water. 
The  solution  is  treated  with  ether  for  the  removal  of  neutral  resins, 
which  are  dried  and  weighed.  The  soap  is  now  treated  with  dilute 
bydrochloric  acid,  whereupon  resin  and  fatty  acids  are  precipitated. 
The  precipitate  is  dissolved  in  ether,  and  the  ethereal  solution  washed 
with  water,  then  evaporated  and  dried  at  100°.  The  residue  is  dis- 
solved in  15 — 20  c.c.  6f  alcohol,  treated  with  excess  of  potash, 
evaporated  to  about  5  c.c,  diluted  with  water,  and  precipitated  with 
silver  nitrate.  The  silver  precipitate  is  either  dried  and  then 
extracted  in  a  Soxhlet's  apparatus  with  ether,  or  the  extraction  may 
be  performed  with  the  precipitate  still  suspended  in  the  aqueous 
liquid.  Resin,  with  traces  of  silver  salts,  pass  into  the  ether  solution. 
The  silver  is  removed  by  hydrochloric  acid  and  the  filtered  ethereal 
solution  evaporated  for  the  resin.  The  undissolved  silver  salt  is 
decomposed  by  acid,  and  the  liberated  fatty  acids  dissolved  in  ether, 
and  weighed  after  evaporation.  Special  apparatus,  modified  from 
that  of  Schvvarz  {Zeit.  anal.  Chem.,  23,  368),  for  the  extraction  with 
ether,  is  figured.  The  average  composition  of  the  pitch  is  : — Neutral 
resin,  11*52  ;  resin,  74-86 ;  and  fatty  oil,  13'42  per  cent. 

M.  J.  S. 

Estimation  of  Urea.  By  S.  H.  Smith  (Pharm.  J.  Trans.  [3],  21, 
294). — For  the  estimation  of  urea,  exactly  5  c.c.  of  the  urine  is  introduced 
into  an  Allen's  nitrometer  which  has  been  filled  with  a  strong  solu- 
tion of  common  salt.  About  8  c.c.  of  solution  of  sodium  hypobromite 
is  then  added.  The  latter  is  to  be  freshly  prepared  by  adding  1  c.c. 
of  bromine  for  every  10  c.c.  of  a  stock  solution  in  which  200  grams  of 
sodium  hydroxide  is  dissolved  in  500  c.c.  of  water.  Each  c.c.  of 
nitrogen  evolved  from  5  c.c.  of  urine  represents  00539  per  cent,  of 
urea.  it.  R- 
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Measurement  of  Refractive  Indices  at  High  Temperatures 
by  means  of  the  Total  Reflectometer.  By  J.  W.  Bruhl  {Ber., 
24,  286 — 296). — A  description  of  a  method  of  measuring  refractive 
indices  at  hi^h  temperatures  by  the  aid  of  Pulfrick's  refractometer. 

H.  C. 

Explanation  of  Optical  Activity.  By  A.  Pock  (Ber.,  24, 
101 — 111). — Landolt  divides  optically  active  substances  into  tlirce 
classes:  those  which  rotate  polarised  light  only  when  in  the  crystal- 
line form ;  those  which  rotate  it  only  in  solution  or  when  fused,  that 
is  to  say,  in  the  amorphous  state,  and,  lastly,  those  which  in  both 
conditions  show  optical  activity.  Only  one  substance,  strychnine 
sulphate,  has  hitherto  been  discovered  belonging  to  the  last  class. 
The  optical  activity  of  crystals  is  generally  explained  by  assuming 
for  these  a  screw-shaped  structure  :  that  of  liquids  is  referred  to  the 
nature    of   the   chemical    molecule    and,    more    particularly,  to  the 

esence  of  an  asymmetrical  carbon  atom. 

The  author  does  not  regard  the  explanation  of  the  optical  activity 
of  crystals  usually  given  as  satisfactory.  It  is  not  probable,  and  is 
not  consistent  with  what  is  known  of  the  symmetry  of  crystals.     That 

Iie  laws  of  circular  polarisation  are  the  same  for  both  the  crystalline 
id  amorphous  states,  would  also  lead  to  the  conclusion  that  the 
ime  explanation  would  hold  in  both  cases.  A  key  to  this  explana- 
on  may  be  sought  in  the  fact  that  substances  which  are  optically 
active  when  amorphous,  crystallise  in  hemihedral  forms.  Accord- 
ing to  Sohncke,  hemihedrism  may  be  explained  by  assuming  a  certain 
polarity  in  the  molecules  building  up  the  crystal.  The  author  shows, 
reasoning  from  the  fact  that  the  molecule  of  an  optically  active  sub- 
stance contains  an  asymmetrical  carbon  atom,  that  circular  polarisa- 
tion may  be  explained  by  assuming  tliat  the  axis  of  polarity  of  the 
molecule  coincides  with  its  axis  of  rotation  and  with  the  direction 
which  offers  greatest  and  least  resistance,  according  to  the  orientation 
of  the  molecule,  to  the  passage  of  a  ray  of  light.  H.  C. 

Relation  between  Electrical  and  Chemical  Energy  in  Gal- 
vanic Cells.  By  E.  Levay  (Ann.  Phys.  Chem.  [2],  47,103—114).— 
The  object  of  these  experiments  was  to  determine  for  certain  galvanic 
cells  the  heat  generated  chemically  and  the  heat  equivalent  of  the 
current,  and  to  obtain  an  exact  measure  of  the  difference  between 
the  two.  The  heat  evolved  in  the  cell  was  determined  calorimetri- 
cally,  and  that  of  the  circuit  was  determined  in  like  manner  by  means 
ol"  a  silver  voltameter  placed  within  the  calorimeter  along  with  the 
cell.  Two  cells  were  examined,  the  Daniell  and  the  De  la  Hue,  three 
determinations  being  made  with  each.  With  the  Daniell,  the  heat 
equivalent  of  the  current  is  greater  than  that  generated  chemically, 
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so  that  tlie  cell  works  with  absorption  of  heat.  The  reverse  fs  true 
of  the  De  la  Rue  cell ;  but  in  this  ease  the  relative  amount  of  electri- 
cal energy  increases  with  the  concentration  of  the  solution  in  the 
cell.  The  results  are  compared  with  those  formerly  obtained  by 
Jahn,  with  which  they  show  a  close  agreement.  •  H.   C. 

Variations  of  Electromotive  Force  of  Cells  of  Certain  Metals, 
Platinum,  and  Nitric  A.cid.  By  G.  J.  Burch  and  V.  H.  Veley 
(Proc.  Roy.  Soc,  48,  460). — When  copper,  silver,  bismuth,  and 
mercury  are  introduced  into  purified  nitric  acid  of  different  degrees 
of  concentration,  and  a  couple  made  with  platinum,  the  E.M.F.  of  the 
cell  increases  considerably  until  it  reaches  a  constant,  mostly  maxi- 
mum, value.  The  rise  of  E.M.F.  is  attributed  to  the  production  of 
nitrous  acid  by  the  decomposition  of  the  nitric  acid,  and  the  final 
value  is  considered  to  be  due  to  the  former  alone,  although  any  im- 
purity affects  the  result  to  a  remarkable  degree.  If  nitrous  acid  has 
been  previously  added  to  the  nitric  acid,  the  maximum  E.M.F.  is 
reached  at  once. 

If  the  conditions  favour  a  more  rapid  solution  of  the  metal,  and, 
consequently,  a  more  rapid  production  of  nitrous  acid,  then  the  rise  of 
E.M.F.  is  concomitantly  more  rapid.  If  any  substance  is  added  which 
would  tend  to  destroy  the  nitrous  acid  as  fast  as  it  might  be  formed 
(for  example,  carbamide),  then  the  rise  of  E.M.F.  is  extremelv  slow. 

J.  W. 

Electromotive  Force  of  Galvanic  Elements.  By  A.  Obkrbeck 
and  J.  Edler  (Ann.  Phys.  Chem.  [2],  42,  209— 226).— After  giving 
a  short  account  of  the  theoretical  investigations  on  the  Fj.M.F.  of 
voltaic  combinations,  the  authors  proceed  to  describe  their  own  ex- 
periments on  non-reversible  elements.  They  measured  the  E.M.F.  of 
amalgams  of  zinc,  cadmium,  tin,  lead,  and  bismuth  against  pure 
mercury  in  different  salt  solutions,  using  the  compensation  method 
and  a  mirror  galvanometer.  The  amalgams,  which,  as  far  as  polarisa- 
tion is  concerned,  behave  like  the  metals  themselves,  were  prepared 
electrolytically,  except  in  the  case  of  bismuth. 

•  From  experiments  with  numerous  solutions  of  sulphates,  chlorides, 
bromides,  iodides,  &c.,  it  appeared  that  the  E.M.F.,  besides  depend- 
ing on  the  two  metals  which  foim  the  electrodes,  is  also  dependent  on 
the  negative  component  of  the  salt  solution  :  the  metal  of  the  salt 
only  exerts  an  influence  when  it  is  the  same  as  one  of  the  electrodes, 
in  which  case  the  E.M  F.  is  diminished. 

When  the  metals  are  arranged  according  to  the  magnitude  of  the 
E.M.F.,  they  always  follow  each  other  in  the  same  order  (that, 
namely,  in  which  they  are  given  above),  no  matter  what  the  salt  or 
acid  solution  may  be.  In  alkaline  solution,  the  values  for  lead  and  tin 
are  abnormally  high.  The  authors  finally  indicate  a  connection 
between  the  E.M.F.  and  the  heat  of  formation  of  certain  salt  solutions 
as  determined  by  Thomsen.  J.   W. 

Chemistry  of  the  Accumulator.  By  M.  Cantor  (Monatsh.,  9, 
4?i3 — 451). — The  charging  and  discharging  of  a  secondary  cell  are 
accompanied  by  a  chemical  change  in  the  electrodes  and  the  electro- 
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Ivte,  and  by  an  evolution  of  ^a«!.  In  order  to  ascertain  what  cTiemical 
changes  take  place,  it  would  be  necessary  to  analyse  the  electrodes 
Hnd  electrolyte  both  before  and  after  chai'ging,  and  to  collect  and 
examine  the  gases  given  off.  The  latter,  which  consist  of  oxygen 
and  hydrogen,  would  only  require  collecting  separately  and  measur- 
ing. The  change  in  the  electrolyte  is  also  readily  ascertained,  but 
that  of  the  electrodes  presents  some  difficulty.  It  may,  however,  be 
determined  indirectly  by  charging  each  plate  of  the  cell  separately, 
using  as  the  second  pole  an  electrode  the  chemical  composition  of 
which  remains  unaffected.  In  such  a  combination,  the  change  in  the 
electrolyte  is  due  solely  to  the  reaction  which  takes  place  between  it 
and  the  electrode  and  to  the  gas  evolved.  The  change  in  the  com- 
position of  the  electrolyte  can  be  determined,  as  also  the  gas  evolved, 
and  from  these  data  the  change  which  has  taken  place  in  the  electrode 
is  ascertained. 

Applying  this  principle  to  the  study  of  the  changes  that  take  place 
in  the  negative  plate  of  a  secondary  cell,  consisting  of  lead  coated 
with  a  mixture  of  lead  oxide  and  sulphate,  the  plate  is  so  arranged 
that  it  forms  the  cathode,  whilst  platinum  forms  the  anode,  in  a  solu- 
tion of  sulphuric  acid  which  is  being  submitted  to  electrolysis. 
Examination  and  measurement  of  the  gas  evolved  and  a  determina- 
tion of  the  chang-e  in  the  electrolyte  gave  rise  to  the  following 
results  : — The  lead  oxide  contained  in  the  plate  is  first  converted  into 
sulphate.  The  hydrogen,  which  is  formed  electrolytically,  reduces 
the  lead  sulphate  with  the  formation  of  sulphuric  acid  and  metallic 
lead.  The  freshly  reduced  lead  decomposes  the  sulphuric  acid  with 
evolution  of  hydrogen  and  the  formation  of  lead  sulphate.  These 
two  reciprocal  processes  continue  until  a  condition  of  equilibrium  is 
reached,  when  the  cell  is  charged.  It  is  to  the  local  action,  between 
freshly  reduced  lead  and  sulphuric  acid,  that  those  phenomena  are  due 
which  led  Streintz  (Abstr.,  1890,  315)  and  others  to  conclude  that 
lead  in  accumulators  has  the  power  of  occluding  hydrogen,  which, 
however,  is  not  the  case.  H.  C. 

Electrical  Resistance  of  Bismuth.  ByG.  H.  Zahn  (Aim.  Phys. 
Ghem.  [2],  42,  351 — 352). — The  author  confirms  Lenard's  observa- 
tion that  the  electrical  resistance  of  metallic  bismuth  is  slightly 
less  (about  0'12  per  cent.)  when  measured  with  an  alternating 
current  than  with  a  constant  current.  J.  W. 

Conduction  of  Electricity  by  the  Vapours  of  Heated  Salts. 

By  S.  Arrhenius  (Ann.  Phys.  Ghem.  [2],  47,  18— 76).— The  spray 
from  different  salt  solutions  was  introduced  through  the  air  holes  of 
a  Bunsen  burner  into  the  flame,  and  the  alteration  in  the  resistance 
between  two  platinum  plates  placed  in  the  flame  caused  by  the  intro- 
duction of  the  salt  was  observed.  From  careful  estimations,  the 
proportional  amount  of  the  salt  vapour  present  in  the  hot  gases,  or 
what  the  author  terms  the  dilution  of  the  salt  vapour,  could  in  each 
case  be  determined. 

Salts  of  the  alkali  metals  were  first  examined.  It  was  found  that 
the  salts    of  each  metal  had  a  conductivity  which   was  quite  inde- 
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pendent  of  the  nature  cf  the  negative  radicle,  salts  of  one  and  thp 
same  metal  having  all  approximately  the  same  conductivity  for  equal 
degrees  of  dilution.  This  law  holds  more  particularly  when  the 
dilution  is  large,  the  individuality  of  each  salt  being  somewhat  more 
marked  when  present  in  a  concentrated  state,  especially  in  the  case 
of  the  sodium  !>alts.  As  far  as  there  is  any  difference  among  the 
haloid  salts,  the  iodides  conduct  better  than  the  bromides,  and  the 
bromides  better  than  the  chlorides.  The  greater  the  atomic  weight 
of  the  metal,  the  better  do  its  salts  conduct.  The  conductivity 
changes  with  the  dilution  so  that  it  is  always  proportional  to  the 
square  root  of  the  concentration,  except  in  the  case  of  great  dilutions 
when  the  increase  in  conductivity  is  somewhat  greater,  and  for  verv 
small  dilutions  when  the  increase  is  somewhat  less  than  that  calcu- 
lated from  the  square  root  of  the  concentration.  The  conductivity  of 
hydrogen  and  ammonium  salts  is  practically  nil. 

Whereas  in  the  case  of  the  alkali  metals  the  flame  immediately 
takes  the  conductivity  characteristic  of  the  salt  introduced,  this  is  not 
the  case  with  salts  of  the  metals  of  the  alkaline  earths ;  as  on  in- 
troducing one  of  these  into  the  flame,  the  conductivity  increases 
slowly  until  it  reaches  a  maximum.  The  effect  of  the  salt  on  the 
conductivity  also  does  not  immediately  disappear  when  the  supply  of 
salt  to  the  flame  is  stopped,  but  its  influence  remains  perce{)tible  for 
many  hours,  and  can  in  fact  only  be  finally  removed  by  washing  tlie 
electrodes  in  hydrochloric  acid.  The  latter  seem  to  become 
coated  with  the  oxide  or  sulphide  of  the  metal  (hydrogen  sulphide 
being  sometimes  given  off  on  washing  the  plates  in  acid),  and  the 
presence  of  these  as  solid  particles  in  the  flame  serves  to  bring  about 
a  conductivity  perfectly  independent  of  that  of  the  salts  themselves. 
For  this  reason,  regularities  similar  to  those  noticed  iri  the  case  of  the 
salts  of  the  alkali  metals  cannot  be  observed.  It  is  found,  however, 
that  a  maximum  conductivity  is  reached  most  rapidly,  the  higher  the 
atomic  weight  of  the  metal  and  the  more  concentrated  the  salt.  The 
conductivity  also  seemingly  increases  with  the  atomic  weight. 

The  salts  of  a  large  number  of  other  metals  were  examined,  but  of 
these  only  silver  and  lead  nitrates  were  found  to  have  an  appreciable 
conductivity  in  the  Bunsen  flame.  Experiments  with  mixtures  of 
potassium  and  sodium  sulphates  and  chlorides  led  to  the  interesting 
result  that  the  mixed  salts  behave  as  electrolytes  having  a  common 
ion.  Hence  it  was  possible  to  calculate,  within  the  limits  of  experi- 
mental error,  the  conductivities  of  such  mixtures  from  those  of  the 
salts  composing  them,  in  accordance  with  the  principles  laid  down  by 
the  author  (Abstr.,  1890,  437). 

It  would  seem  that  the  conductivity  of  salt  vapours  in  the  Bunsen 
flame  may  be  of  two  kinds,  firstly,  that  of  the  solid  particles  which  may 
be  formed  by  decomposition  of  the  salt;  and,  secondly,  that  due  to  the 
salt  itself.  The  latter  the  author  regards  as  being  electrolytic  in  its 
nature.  The  conductivity  takes  place  in  accordance  with  Ohm's  law 
for  an  E.M.F.  not  greater  than  0'2  volt,  but  above  this  E.M.F,  Ohm's 
law  no  longer  holds.  The  fact  that  the  salts  of  any  alkali  metal  ail 
have  the  same  conductivity  is  readily  explained  if  it  is  assumed  that 
the  salts  at  the  temperature  of  the  flame,  about  1200°,  undergo  dis- 
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sociation.  In  the  presence  of  the  large  amoant  of  water  vapour 
which  the  flame  contains,  the  metal  would  then  be  converted  into 
hvdroxide  and  the  acid  set  free.  Since  the  latter  has  no  conductivity, 
the  former  alone  would  in  all  cases  be  active,  and  hence  the  conduct- 
ivitv  of  the  salts  of  any  alkali  metal  would  always  be  the  same, 
namely  that  of  the  hydroxide.  The  author  discusses  the  change  of 
conductivity  with  concentration,  regarding  the  conductivity  as  elec- 
trolytic, and  applying  those  laws  which  have  already  been  established 
for  aqueous  solutions.  The  agreement  between  the  theoretical 
deductions  and  the  experimental  results  he  considers  establishes  the 
correctness  of  his  assumption,  and  also  of  those  gaseous  laws  which 
have  been  derived  from  the  study  of  dilute  solutions.  H.  C. 

Conductivity  of  Isomeric   Organic   Acids  and  their  Salts. 

By  W.  OsTWALD  and  by  D,  Berthelot  (Gompt.  rend.,  112,  229 — 281). — 
Ostwald  claims  -priority  in  the  determination  of  the  electrical  con- 
ductivities of  isomeric  acids,  and  in  the  discovery  of  the  fact  that 
tartaric  acid  and  racemic  acid  have  the  same  conductivities,  which  he 
i-egards  as  proof  of  the  complete  dissociation  of  the  latter  in  dilute 
lution. 

D.  Berthelot  replies  .that  the  application  of  measurements  of  elec- 
ical  conductivity  to  the  study  of  chemical  problems  is  mainly  due 
to  Kohlrausch,  Bouty,  and  Foussereau ;  that  his  method  (this  vol., 
p.  375)  is  different  from  that  used  by  Ostwald  ;  and  that  he  has 
investigated  the  behaviour  of  mixtures,  whilst  Ostwald  confined  him- 
self to  the  study  of  single  electrolytes.  The  dissociation  of  racemic 
acid  in  solution  had  already  been  established  by  the  thermochemical 
measurements  of  Berthelot  and  Jungfleisch.  C.  H.  B. 

Electrical  Behaviour   of  Precipitated  Membranes.    By  A. 

Obekbeck  (Ann.  Phi/s.  Chem.  [2],  42,  193—208). — Two  tubes  closed 
at  the  bottom  with  parchment  paper  were  filled  with  solution  of  zinc 
or  copper  salt,  and  immersed  in  a  beaker  containing  a  salt  solution  of 
such  nature  as  to  give  a  precipitate  with  either  the  metal  or  the  acid 
radicle  of  the  first  salt.  The  precipitate  is  formed  within  the  parch- 
ment paper,  and  exhibits  electrical  properties  comparable  to  those  of 
a  metallic  plate  in  the  same  positicm  (compare  Ostwald,  Abstr., 
1890,  1354 ;  Tammann,  this  vol.,  p.  140).  The  object  of  the  author 
was  to  measure  the  polarisation  caused  by  the  introduction  of  such 
membranes  into  an  electrolytic  circuit.  For  this  purpose,  he  intro- 
duced into  the  two  tubes,  as  electrodes,  rods  of  amalgamated  zinc 
when  a  zinc  salt  was  employed,  and  of  copper  when  a  copper  salt  was 
used.  These  electrodes  are  practically  unpolarisable  by  the  primary 
current,  so  that  any  polarisation  observed  must  have  its  seat  in  tlie 
precipitated  membranes.  When  the  polarisation  of  these  was 
measured  separately,  it  was  found  only  at  that  membrane  where 
the  precipitate  was  thickened  by  the  action  of  the  current.  For  in- 
stance, with  copper  sulphate  in  the  two  tubes  and  potassium  ferro- 
cyanide  in  the  beaker,  the  ion  FeCgNe  travels  to  the  tube  containing 
the  anode,  and  consequently  strengthens  the  membrane  by  meeting 
the  copper  ion  there  ;  the  potassium  ion,  on  the  other  hand,  meets  the 
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ion  SOiin  the  membrane  at  the  cathode,  and  no  precipitate  is  formed. 
Such  a  membrane,  then,  as  copper  ferrocyanide  the  author  calls  an 
anodic  membrane ;  the  lead  sulphate  formed  at  the  tube  containuig- 
the  negative  electrode  when  the  beaker  is  filled  with  a  solution  of  a 
lead  salt  he  calls  a  cathodic  membrane. 

Copper  salts  with  potassium  ferrocyanide,  or  ferricjanide,  give  an 
E.M.F.  of  polarisation  rising  to  a  maximum  of  about  1  volt.  The 
primary  current  becomes  much  weaker  as  it  flows,  owing  to  the 
thickening  of  the  membrane  and  the  increasing  resistance.  Porous 
clay  cells  in  place  of  the  parchment  paper  ofl:er  much  less  resis- 
tance, so  that  the  E.M.F.  of  polarisation  with  them  is  greater, 
corresponding  with  the  increased  current  density.  Zinc  salts  give 
a  polarisation  only  about  half  that  of  copper  salts.  The  polarisation 
here  depends  on  the  cation. 

With  lead  solution  in  the  beaker,  the  polarisation  is  as  much  as 
2  volts.  Spongy  lead  separates  at  the  cathodic  membrane,  and  the 
current  increases,  probably  in  consequence  of  this.  The  E.M.F.  of 
calcium,  strontium,  and  barium  chloride  against  zinc  sulphate  is  equal 
to  ()'08,  0*39,  and  0*73  volt  respectively.  Silver  nitrate  gives  a 
polarisation  of  —  0*26  volt  against  copper  sulphate,  and  —  0*24  volt 
against  zinc  sulphate. 

The  author  finds  no  characteristic  difference  between  permeable 
and  impermeable  membranes  when  long  continued  currents  are  em- 
ployed. The  opposite  result  found  by  Tammann  he  considers  as  due 
to  the  rapidly  alternating  currents  used  by  the  latter.  J.  W. 

Relation  between  Atomic  Weight  and  Magnetism.     By  L. 

Erreka  (Ber.,  24,  88 — 89). — The  author  maintains  tlie  impossibility  in 
the  present  state  of  our  knowledge  of  the  subject  of  establishing  any 
more  definite  relation  between  the  magnetism  and  the  atomic  weights 
of  the  elements  than  that  which  he  has  formerly  pointed  out,  namely, 
that  the  elements  in  the  odd  series  in  Mendeleeff's  table  are  dia- 
magnetic,  and  those  in  the  even  series  paramagnetic.  He  criticises  a 
paper  by  Bachmetieff  (J.  Buss.  Chern.  Soc,  21,39)  dealing  with  this 
question,  in  which  he  points  out  several  errors.  H.  C. 

Thermal  Dilatation  of  Liquid  Bismuth  near  its  Meltirg 
Point.  By  G.  Vicentini  {Bend.  Acad.  Lincei,  6,  ii,  121 — 125  and 
147 — 152). — The  following  constants  were  previously  obtained  by  the 
author,  using  large  dilatometers  {Atti  Beal.Acad.  Torino,  22  and  23):— 
Sp.  gr.  of  bismuth  at  0^4°  =  9787  ;  m.  p.  =  271°  ;  sp.  gr.  of  solid 
bisamth  at  its  melting  point  =  9673 ;  sp.  gr.  of  molten  bismuth  at 
the  melting  point  =  10*004;  decrease  in  density  on  passing  from 
the  liquid  to  the  solid  state  =  3"31  per  cent.  ;  mean  coeflficientof  dila- 
tation between  its  m.  p.  and  300°  =  0000120.  From  his  observa- 
tions, the  author  also  concluded  that  liquid  bismuth  has  its  maximum 
density  at  its  melting  point.  Ludeking  (Abstr.,  1888,  790),  using 
small  thermometers  with  capillary  stems  as  dilatometers,  found  a 
different  set  of  constants,  and  attributed  the  discrepancies  to  the 
presence  of  air  in  the  author's  large  dilatometers.  This  is  now  denied 
by    the    author,    who  declares  that  Liidekii.g's  retults   are  untrust- 


^■rorfchy,  on  account  of  the  uncertainty  in  the  indications  of  the 
variation  of  the  volame  of  the  metal  in  the  bulb,  as  shown  by  the 
cohimn  of  bismuth  in  the  capillary  stem  at  temperatures  close  to  the 
solidifying  point,  more  especially  as  Liideking's  use  of  a  mercury-bath 
involved  the  exposure  of  a  portion  of  the  stem,  which  would,  conse- 
quently, be  at  a  slightly  lower  temperature  than  the  bulb.  The 
author  found  it  necessary  to  adopt  special  precautions  to  secure  the 
proportionate  movement  of  the  bismuth  columns  in  his  wide  tubes, 
even  when  entirely  immersed  in  a  paraffin -bath.  The  slight  expan- 
sion of  the  metal  just  before  solidification  from  which  Liideking 
inferred  the  existence  of  a  point  of  maximum  density,  really  takes  place 
at  a  temperature  at  which,  if  maintained  constant,  bismuth  slowly 
solidifies,  and  is  due  to  a  partial  solidification.  Liideking's  metal, 
it  is  also  stated,  was  contaminated  with  mercury. 
^m  The  author  has  now  made  a  series  of  experiments  by  the  hydro- 
^Htatic  method,  using  a  bath  of  purified  petroleum  residues,  and 
cylindrical  glass  vessels  containing  9  to  12  c.c.  of  bismuth.  The 
results  obtained  confirm  those  of  the  previous  experiments,  and  show 
that  within  the  limits  of  sensibility  of  the  apparatus,  about  1/110,000, 
the  volume  of  liquid  bismuth  gradually  decreases  when  cooled  from. 
281^  to  its  melting  point  (271'5°)  and  even  a  little  below  (270°). 
The  sp.  gr.  of  liquid  bismuth  at  its  melting  point  is  now  found  to  be 
10064,  the  increase  in  volume  in  passing  from  the  liquid  to  the  solid 

(tate  3"39  per  cent.,  and  the  mean  coefficient  of  dilatation  between  its 
lelting  point  and  280**  0-000306.  S.  B.  A.  A. 

Determinations  of  the  Heat  of  Capacity  and  Heat  of  Fusion 
►f  some  Substances  to  Test  the  Validity  of  Person's  Absolute 
Zero.     By  8.  U.  Pickering  (Proc.  Boy.  Soc,  49,  11). — Person  made 
^determinations  with  eight  substances  to  show  that  the  temperature 

^^B  which  their  heat  of  fusion  became  nil,  t  —  — (t  =  tempera - 

^^bre  of  fusion,  I  =  heat  of  fusion  at  ^°,  C  =  heat  capacity  of  liquid, 
c  =  heat  capacity  of  solid),  was  —160°  in  all  cases.  This  he  called  the 
absolute  zero.  His  conclusions  may  for  several  reasons  be  questioned, 
the  chief  reason  being  that  he  determined  C  and  c  at  any  temperature 
which  happened  to  be  most  convenient,  and  the  value  of  these  is 
largely  dependent  on  temperature  ;  they  should  both  refer  to  the 
same  temperature,  and  this  is  necessarily  t°.  The  author  deduces 
this  value  for  C  and  c  at  t°  fiom  the  determinations  made  at  a  series 
of  different  temperatures.  The  substances  examined  were,  sulphuric 
acid  and  its  monohydrate,  hydrated  calcium  nitrate,  and  naphthalene, 
and  their  temperatures  of  no  crystallisation  were  found  to  be  —369°, 
—-177°,  —234°,  and  —214°  respectively,  thus  refuting  Person's  con- 
clusion. Water  gives  —167°  when  the  values  for  C  and  c  at  0°  are 
taken.  Benzene  was  also  examined,  but  the  heat  capacity  of  the 
solid  was  found  to  be  greater  than  that  of  the  liquid.  This  is  prob- 
ably due  to  an  incipient  fusion  occurring  below  the  temperature  of 
true  fusion. 

The  following  are  the  values  given  for  C,  c,  and  I  per  gram  at  the 
respective  fusing  points,  t : —  * 


520  ABSTRACTS  OF   CHEMICAL  PAPERS. 

C.  c.  I.  t. 

H2SO4 0-3355         0  2721         24-031         10-352° 

B2S04,H20 0-4430         0-2273         39918  8-53" 

Ca(N03)2,4H20  . .      0-5185         0-3973         33493         424° 

CioHg 0-4824         0-3612         35-625         7986^ 

CeHs 0-3957         0-4600         29-433  5-41° 

H2O 1-0  0-5243         79-25  0-0° 

S.  U.  P. 
Use  of  the  Calorimetric  Bomb  for  the  Determination  of  the 
Heat  of  Combustion  of  Coal.  By  Scheurer-Kestner  {Compt 
rend.,  112,  233 — 236). — Berthelot's  calorimetric  boiab  answers  well 
for  the  determination  of  the  heat  of  combustion  of  coal,  but  for  accu- 
rate estimation,  it  is  necessary  to  determine  the  percentage  of 
sulphur  in  order  to  make  the  necessary  correction  after  determining 
the  acidity  of  the  products.  For  practical  purposes,  this  last,  correc- 
tion may  be  omitted,  since  the  heat  of  conversion  of  the  nitrogen 
into  nitric  acid  is  practically  the  same  as  the  heat  of  combustion  of 
the  carbon ;  and  sulphur  increases  the  heat  of  combustion  in  the 
furnace  as  well  as  in  the  bomb.  The  difficulty  of  determining  the 
amount  of  ash  is  obviated  by  converting  the  powdered  coal  into 
pastilles  as  recommended  by  Berthelot.  The  results  obtained  are 
lower  than  those  obtained  20  years  ago  by  the  author  and  Meunier 
Dollfus,  a  result  partly  due  to  a  better  knowledge  of  the  corrections 
required,  and  they  are  also  lower  than  those  obtained  with  Favre  and 
Silbermann's  calorimeter.  The  corrected  determinations  reduce  the 
number  of  coals  with  heats  of  combustion  higher  than  those  calcu- 
lated from  their  elementary  composition,  and  it  is  possible  that  coals 
exist  with  heats  of  combustion  actually  lower  than  those  calculated 
by  Dulong's  formula.  C.  H.  B. 

Dalton's  Law.  By  M.  Margules  (Ann.  Phys.  Cliem.  [2],  42, 
348 — 350). — The  author  draws  attention  to  the  difference  between  tlie 
results  calculated  by  him  {Wiener  Ber.,  98,  883)  and  by  Galitzine 
(this  vol.,  p.  378)  for  the  pressure  of  compressed  gases,  and  attributes 
tliem  to  the  employment  by  the  latter  of  an  unsatisfactory  formula 
given  by  Sarrau  (Abstr.,  1882,  686)  for  nitrogen.  J.  W. 

Determination  of  the  Specific  Gra"vity  of  Viscid  Substances. 
By  J.  W.  Bruhl  (Ber.,  24,  182—183). — the  apparatus  consists  of  a 
graduated  flask;  the  neck  is  2  mm.  in  diameter,  and  has  a  side  tube 
at  the  upper  end.  A  quantity  of  the  substance  under  examination 
is  first  introduced  into  a  pipette  by  the  help  of  an  air  pump,  the  de- 
livery tube  of  the  pipette,  which  is  long  enough  to  reach  to  the  bottom 
of  the  flask,  is  inserted  in  the  neck  of  the  flask,  the  connection  between 
the  neck  of  the  flask  and  the  pipette  being  made  air-tight  with  a 
small  piece  of  rubber  tubing  ;  on  exhausting  the  flavsk  by  means  of  the 
side  tube,  the  liquid  flows  out  of  the  pipette.  A  flask  with  a  capacity 
of  10  c.c.  gives  results  which  are  stated  to  be  accurate  to  four  places 
of  decimals.  J.  B.  T. 

Determination  of  the  Specific  Gravity  of  Viscid  Sub- 
stances. By  C.  SCHEIBLER  (Ber.,  24,  357— 358).— J.  W.  Briihl  has 
described  a  method  of  determining  the   sptcific    gravities  of  viscid 
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substances  (preceding  abstract).  The  author  draws  attention  to  the 
fact  that  12  years  ago  he  described  a  method  for  determining  the 
specific  gravity  of  beet-molasses  which  is  simpler  and  more  accurate 
than  that  of  Briihl,  and  is  applicable  to  all  liquids. 

A  pipette  is  used  closed  at  both  ends  with  glass  taps,  to  which  glass 
tubes  are  fitted  by  grinding.  The  capacity  is  determined  once  for  all 
for  a  certain  temperature  ;  the  pipette  is  then  filled  by  sucking  up 
the  liquid  whose  specific  weight  is  required,  the  bottom  tap  shut,  the 
tube  attached  to  it  removed,  and  the  whole  put  into  a  beaker  con- 
taining water  at  the  required  temperature.  The  top  tap  is  then  closed, 
its  tube  removed,  the  outside  of  the  apparatus  wiped  clean  and  dried, 
and  the  apparatus  weighed.  The  advantages  of  the  method  are  that 
it  is  applicable  to  all  liquid  substances,  that  the  specific  gravity  can 
be  determined  at  any  required  temperature,  and  that  any  convenient 

**ze  of  apparatus  can  be  employed.  E.  C.  R. 

Hypothesis  of  Electroljrtic  Dissociation.  By  S.  Aerhenius 
per.,  24,  224 — 231). — A  reply  to  the  criticisms  of  Traube  (this  vol., 
255).  According  to  the  dissociation  hypothesis,  a  salt  in  aqueous 
solution  is  dissociated  into  its  ions,  these  latter  being  charged  posi- 
tively and  negatively  respectively.  In  any  homogeneous  solution,  the 
ions  exist  perfectly  free  side  by  side,  and  owing  to  their  freedom  of 
motion  they  so  intermingle  that  the  homogeneity  of  the  solution  is 
never  disturbed.  But  if  the  solution  is  not  homogeneous,  and  varies 
in  concentration,  diffusion  of  the  salt  will  take  place  from  the  more 
concentrated  to  the  less  concentrated  portion.  Since  one  of  the  ions 
will  move  more  rapidly  than  the  other,  a  larger  number  of  these 
ions  will  pass  into  the  less  concentrated  portion  of  the  solution  than 
of  the  others.  This  will  cause  this  portion  of  the  solution  to  take  the 
charge  of  these  ions,  and  the  other  portion  that  of  those  remaining. 
A  certain  tension  will  thus  after  a  time  be  established,  and  a  state  of 
equilibrium  result  in  which  equal  diffusion  of  both  ions  may  be  said 
to  take  place  in  unit  of  time.  Electrolytic  dissociation  differs,  there- 
fore, from  ordinary  dissociation,  as  Traube  asserts  ;.  but  in  the  case  of 
homogeneous  solutions,  both  kinds  of  dissociation  exhibit  the  same 
properties. 

The  dissociation  hypothesis  does  not  demand  that  all  properties  of 
dilute  solutions  shall  be  of  additive  nature.  In  cases,  however,  in 
which  additive  properties  in  solution  may  be  predicted,  these  have 
always  been  found.  This  is  illustrated  by  the  specific  conductivity 
find  specific  resistance  of  water.  The  first  should,  according  to  the 
hypothesis,  be  proportional  to  the  amount  of  the  dissolved  salt,  and 
this  is  found  to  be  the  case;  for  the  second,  the  hypothesis  makes  no 
such  prediction,  and  in  practice  it  is  not  found  to  be  the  case.  That 
the  colour  of  any  particular  ion  in  solution  should  be  the  same  is 
correct,  but  in  the  instances  given  by  Traube,  the  ions  are  in  every 
case  different. 

That  the  dissociation  hypothesis  stands  altogether  in  contradiction 
to  the  hydrate  theory,  the  author  denies,  having  himself  pointed  out 
the  possibility  of  the  existence  of  molecular  aggregates  in  concen- 
trated solutions.     The  hydrate  theory  has,  however,  altogether  failed 
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to  give  any  explanation  of  the  properties  of  dilute  solution,  to  which 
the  dissociation  hypothesis  has  been  so  saccessfnlly  applied,  and  even 
in  other  cases  there  is  disagreement  between  the  supporters  of  the 
hydrate  theory  themselves  (see  Pickering,  Abstr.,  1890,  857). 

Ostwald's  application  of  the  gaseous  laws  to  electrolytic  dissocia- 
tion has  led  to  the  establishment  of  a  formula  which  has  been 
successfully  tested  in  the  case  of  a  large  number  of  acids.  Exceptions 
have  been  found  to  the  formula,  but  suflScient  data  do  not  exist  at 
present  to  serve  for  the  discussion  of  these.  That  heat  is  developed 
in  some  cases  of  electrolytic  dissociation  finds  a  parallel  in  the  case  of 
the  development  of  heat  attending  the  formation  of  oxygen  (3  mols.) 
from  ozone  (2  mols.). 

The  author  also  points  out  that  some  of  the  statements  made  by 
Traube  are  erroneous,  and  that  in  calculating  the  values  of  i  from 
the  freezing  point  determinations  and  electrical  conductivity,  pre- 
cautions were  taken  to  make  the  numbers  obtained  from  each  strictly 
comparable.  H.  C. 

Nature  of  Osmotic  Pressure.  By  R.  Nasini  (Fend.  Acnd.  Lincei^ 
6,  i,  175 — 182). — In  this  paper,  Pfeffer's  experiments,  and  the 
extent  to  which  they  may  be  considered  as  the  experimental  basis  of 
Van't  Hoff's  formula  PV  =  Ri,  are  discussed  at  great  length.  The 
author  arrives  at  the  conclusion  that  the  results  obtained  with  the 
cells  hitherto  constructed  afford  but  little  support  to  the  theory,  tlie 
expression  of  which  in  the  form  of  Van't  Hoff's  formula  he  regards 
as  a  convenient  method  of  implicitly  assuming  the  identity  of  matter 
in  the  state  of  a  gas  and  of  a  dilute  solution,  without  premising  condi- 
tions of  temperature  and  pressure  at  which  the  existence  of  a  solution 
might  be  impossible.  This  assumption,  which  has  been  explicitly 
made  by  Planck  (Abstr.,  1888,  895)  and  by  J.  J.  Thomson,  may 
rather  be  regarded  as  having  a  measure  of  physical  explanation  in 
the  osmotic  phenomena  hitherto  observed.  S.  B.  A.  A. 

Velocity  of  Decomposition  of  Nitrous  Acid  in  Aqueous 
Solution.  By  C.  Montemartini  {Rend.  Acad.  Lincei,  6,  ii,  263 — 270). 
— The  solutions  obtained  by  decomposing  solutions  of  silver  nitrite 
with  dilute  hydrochloric  acid  were  allowed  to  remain,  and  the  free 
nitrous  acid  determined  at  intervals  by  titration  with  potassium 
permanganate.  The  rate  of  decomposition  may,  in  general,  be  repre- 
sented by  the  formula  —  dCjdT  =  kC,  or  k  =  1/T  log  C„/C  (T  being 
the  time  in  hours  and  C  the  concentration  in  grams  per  lOU  c.c.  of 
solution),  h  is^  however,  only  constant  between  certain  limits  of 
concentration,  and  varies  with  the  temperature.  The  decomposition 
of  nitrous  acid  in  solution  is  a  true  dissociation  phenomenon  which 
may  be  represented  by  the  equation  SHNOj  =  2N0  +  HNO3  -+■  H2O, 
and  it  accordingly  depends  on  the  vapour  tension  of  the  nitric  oxide 
evolved.  When  the  action  is  allowed  to  proceed  in  a  current  of 
carbonic  anhydride,  the  theoretical  amount  of  nitric  acid  is  always 
found  in  the  solution  ;  in  presence  of  air,  however,  the  nitrogen  tetr- 
oxide  formed  partially  redissolves  and  increases  the  amount  of  nitric 
acid.  The  reaction  may,  to  a  certain  extent,  be  reversed  by  passing 
a  current  of  nitric  oxide  into  a  solution  of  4  grams  of  nitric  acid  in 
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200  c.c.  of  water  for  about  an  hour,  the  experiment  being  performed 
ill  an  atmosphere  of  carbonic  anhydride,  and  a  current  of  carbonic 
anhydride  finally  passed  through  the  solution  to  remove  any  dissolved 
nitric  oxide;  the  nitric  acid  was  found  to  contain  0'1139  gram  of 
nitrous  acid.  Solutions  of  nitrous  acid  allowed  to  remain  in  sealed 
tubes  cease  to  decompose  as  soon  as  the  vapour  tension  of  the  evolved 
nitric  oxide  is  sufiiciently  great.  Solutions  of  silver  or  potassium 
nitrite  remain  practically  unaltered  after  two  months'  exposure  to 
diffused  light.  S.  B.  A.  A. 

B  Unit  of  Atomic  Weights.  By  W.  A.  Noyes  (J5er.,  24,  238—240). 
— The  author  points  out  that  the  determinations  of  the  combining 
ratio  of  oxygen  and  hydrogen  which  have  been  carried  out  within  the 
last  twenty  years  have,  with  one  exception,  all  given  numbers  for  the 
atomic  weight  of  oxygen  which  are  less  than  15*90.  If  1589  be 
accepted  as  the  'most  probable  number  for  the  atomic  weight  of 
oxygen,  and  the  other  atomic  weights  are  calculated  on  this  basis,  the 
majority  of  the  elements,  particularly  of  the  more  common  elements, 
will  be  found  to  have  atomic  weights  which  differ  very  largely  from 
whole  numbers.  If,  on  the  other  hand,  the  atomic  weight  of  oxygen 
is  fixed  as  16  (Brauner,  Abstr.,  1889,  335)  only  six  elements,  Na,  S, 
K,  Ag,  I,  and  Pt,  are  found  to  have  atomic  weights  which  differ  from 
whole  numbers  (half  numbers  in  the  case  of  CI,  Cr,  and  Sr)  by  a 
larger  amount  than  the  possible  error  in  the  atomic  weight  itself. 
In  this  case,  the  atomic  weight  of  hydrogen  would  be  1*007,  but  for 
all  ordinary  work  the  error  introduced  by  employing  unity  in  place 
of  this  number  is  so  small  that  it  may  be  neglected.  The  advantages 
of  fixing  O  =  16  as  the  basis  for  the  atomic  weights  of  the  other 
elements  are,  therefore,  so  obvious  that  the  author  urges  its  acceptance 

gjpy  chemists  generally.  H.  C. 

^B  Mordants  and  the  Periodic  Law.  By  Prud'homme  (Compt. 
t^mend.,  112,  236 — 239). — In  each  group  of  the  periodic  system,  taking 
^^he  odd  and  even  series,  there  is  a  continuous  variation  in  the  shade 
of  colour  produced,  from  blue  to  red  or  red  to  blue,  as,  for  example, 
with  magnesium,  zinc,  and  cadmium,  or  with  calcium,  strontium,  and 
barium.  Boisbaudran  has  shown  that  in  groups  of  elements  such  as 
these  or  potassium,  rubidium,  and  cassium,  the  wave-lengths  of  corre- 
sponding lines  in  the  spectra  are  proportional  to  the  molecular  weight. 
It  would  seem,  therefore,  that  metallic  oxides  communicate  to  their 
combinations  with  colouring  matters  vibrations  which  are  proportional 
to  those  of  the  elements  which  they  contain.  In  each  period,  from  the 
first  to  the  fourth  group,  there  is  progression  from  blue  to  red  ;  in 
the  fifth  to  the  eighth  group  the  progression  is  from  red  to  blue. 
Group  4  does  not  form  a  real  maximum,  since  the  shades  of  colour  in 
this  group  have  an  excess  of  yellow.  The  orange  term  does  not 
belong  to  Group  4,  but  is  represented  in  Group  5  by  vanadium.  Tin, 
the  atomic  weight  of  which  is  nearly  half  that  of  uranium,  represents 
in  an  especial  manner  yellow  and  orange  shades.  It  is  noteworthy 
^that  the  colours  of  "  lakes "  often  show  progression  the  reverse  of 
^that  obtained  w4th  the  same  oxides  on  the  fabrics.     The  influence  of 
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the  bases  is  perceptible  in  the  behaviour  of  many  salts  ;  and  the  in- 
fluence of  the  haloids  is  well  seen  in  the  derivatives  of  fluorescein. 

C.  H.  B. 
Modification  of  the  Sprengel  Pump.  By  G.  Guglielmo  (Rend. 
Acad.  Lincei,  6,  ii,  153 — 155). — From  the  top  of  the  Sprengel  air 
chamber,  a  short  tube  provided  with  a  stop-cock  leads  upwards  into  a 
glass  globe,  to  the  top  of  which  a  large  cup  or  funnel  is  attached  by 
a  short  stoppered  neck.  The  branch  tui3e  connected  with  the  re- 
ceiver is  soldered  low  down  in  the  side  of  the  air  chamber  and  bent 
vertically  upwards.  The  upper  part  of  the  fall  tube  is  also  fitted  with 
a  stop-cock.  The  cup  and  globe  are  filled  with  mercury,  the  stopper 
replaced  in  the  cup,  and  all  the  stop-cocks  opened  until  a  moderate 
degree  of  exhaustion  is  reached.  A  good  vacuum  is  thus  formed  in 
the  globe,  which  effectually  deaerates  the  mercury  which  is  allowed 
to  enter  the  globe  from  time  to  time  by  raising  thfi  stopper ;  more- 
over, any  risk  of  access  of  air  into  the  chamber  is  avoided.  The 
pressure  of  the  residual  gas  in  the  air  chamber  may  be  found  by  closing 
t!ie  stop-cock  in  the  fall  tube  and  allowing  the  mercury  to  rise  in  the 
branch  tube  until  the  volume  of  the  gas  in  the  air  chamber  is  reduced 
to  one-hundredth  part  of  its  previous  volume,  and  then  observing 
the  difference  between  the  levels  of  the  mercury  in  the  chamber  and 
branch  tube.  S.  B.  A.  A. 


Inorganic   Chemistry. 


Hydrogen  Nitride  (Azoimide).  By  T.  Curtius  and  R.  Raden- 
HAUSEN  (J.  pr.  Ghem.  [2],  43,  207 — 208;  compare  this  vol.,  p.  56). — 
Pure  hydrogen  nitride  is  obtained  by  fractionally  distilling  the 
aqueous  solution,  the  preparation  of  which  has  been  already  described ; 
the  first  portion  of  the  distillate  is  again  fractionated,  until,  after 
four  repetitions  of  the  process,  an  acid  distils  over  at  45° ;  this  con- 
tains 91  per  cent,  of  hydrogen  nitride,  but  the  composition  of  the 
distillation  does  not  correspond  with  that  of  a  definite  hydrate.  The 
complete  dehydration  is  effected  by  fused  calcium  chloride. 

Hydrogen  nitride  is  a  clear,  colourless,  mobile  liquid  ;  it  boils 
without  decomposition  at  37°,  dissolves  in  water  and  alcohol,  and  has 
the  same  odour  as  its  aqueous  solution  {loc.  cit.),  in  a  more  marked 
degree.  It  explodes  in  contact  with  a  hot  substance,  and  sometimes 
even  at  the  temperature  of  the  room,  with  a  blue  flash.  Researches 
on  its  electric  conductivity  by  Ostwald  lead  to  the  conclusion  that 
it  is  a  somewhat  stronger  acid  than  acetic  acid.  Attempts  to  determine 
its  vapour  density  were  frustrated  by  its  instability  ;  when  0'05  gram 
of  it  was  passed  into  a  barometer  tube  at  the  ordinary  temperature  it 
exploded  with  such  violence  that  the  tube  was  pulverised  and,  along 
with  the  mercury,  scattered  in  all  directions ;  on  another  occasion, 
0*7  gram  of  it  exploded  when  the  tube  containing  it  was  removed  ftom 
the  freezing  mixture,  shattering  all  the  glass  in  the  neighbourhood 
and  wounding  one  of  the  authors  of  the  paper. 
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Mendeleeff  (this  vol.,  p.  394)  has  suggested  that  the  ammonium 

salt  of  this  acid  would  undergo  an  isomeric  change,  like  animoninm 

I     cyanate ;  the  authors  have  not  found  this  to  be  the  case.     Animonium 

i-    nitride  crystallises  in  laro^e  prisms  which  are  unchanged  by  heating 

with     water    or    by    sublimation ;     they    are    not    hygroscopic,    and 

Iradually  evaporate  when  exposed  to  the  air.  A.   G.  B. 

Conditions  of  Chemical  Change  between  Nitric  Acid  and 
lertain  Metals.  By  V.  H.  Yeley  (Proc.  Boy.  Sac,  48,  458—459). 
-Copper,  mercury,  and  bismuth  do  not  dissolve  in  30  per  cent, 
itiic  acid  at  30^,  provided  that  nitrous  acid  is  neither  present 
litially  nor  formed  subsequently.  If  the  conditions  are  such  that 
kese  metals  dissolve,  then  the  amount  of  metal  dissolved  and  the 
''  amount  of  nitrous  acid  present  are  concomitant  variables,  provided 
that  the  nitric  acid  is  present  in  considerable  excess.  Metallic  nitrite, 
it  would  appear,  is  first  formed,  together  with  nitric  oxide  ;  the  former 
is  at  once  decomposed  by  the  nitric  acid  with  liberation  of  nitrous  acid, 
■whilst  the  latter  reduces  the  nitric  acid  to  form  a  further  quantity  of 
nitrous  acid.  Nitrous  acid  is  invariably  the  initial  product  of  reduc- 
tion of  the  nitric  acid. 

Copper,  mercury,  and  bismuth  dissolve  very  readily  in  a  1  per  cent, 
solution  of  nitrous  acid.  Under  these  conditions,  nitric  acid  present 
in  slight  excess  interferes  w^th  the  chemical  change  instead  of  pro- 
moting it.  This  result  is  probably  due  to  the  greater  stability  of 
nitrous  acid  in  presence  of  nitric  acid. 

Hydrogen  reduces  nitric  to  nitrous  acid  in  presence  of  cupric  or 
lead  nitrate.  It  also  converts  mercuric  into  mercurous  nitrate,  but 
does  not  produce  any  change  in  solutions  of  bismuth  or  zinc  nitrate 
dissolved  in  nitric  acid.  J.  W. 

Electro-metallurgy  of  Aluminium.  By  A.  Minet  (Compt.  rend., 
112,231—233;  compare  Abstr.,  IBDO,  532  and  1040,  and  this  vol., 
p.  152). — The  steel  crucible  is  made  smaller,  and  is  provided  with  an 
internal  lining  of  carbon  which  serves  as  the  negative  electrode.  The 
difference  of  potential  between  the  two  electrodes  is  4'55  volts,  and 
the  yield  31  9  grams  of  aluminium  per  horse  power  per  hour,  or  31 '3 
horse  powers  per  hour  for  1  kilo,  of  aluminium.  The  author  believes 
that  it  will  be  possible  to  reduce  the  difference  of  potential  to 
4  volts,  and  under  these  conditions  there  will  be  no  electrolysis  of  the 
sodium  chloride,  and  the  yield  will  reach  70  per  cent,  of  the  theoreti- 
cal quantity.  The  loss  of  30  per  cent,  is  due  to  the  action  of  the  fused 
fluorides  on  the  aluminium,  and  does  not  occur  when  aluminium  alloys 
are  made,  since  in  this  case  the  electrolytic  cell  is  composed  of  the 
other  metal,  and  the  liberated  aluminium  at  once  combines  with  it. 

C.  H.  B. 

Atomic  Weight  of  Bismuth.  By  A.  Classen  (J.  pr.  Chem.  [2], 
43,  133 — 138). — A  reply  to  Schneider's  criticisms  (this  vol.,  p.  271). 
Schneider's  metal  must  have  contained  not  only  lead,  but  also  copper, 
iron,  and  other  metals.  The  same  must  be  said  of  Marignac's  metal, 
for  even  16  fracticnal  precipitations  as  basic  bismuth  nitrate  are  not 
sufficient  to  eliminate   all  impurities.     Schneider  naively  points  out 
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that  Marignac  made  each  of  his  seven  determinations  on  equal 
weights  of  his  bismuth  oxide  nnder  the  same  conditions.  It  is 
evident  that  any  decomposition  of  his  sulphate  at  the  temperature  to 
which  it  was  exposed  would  not  have  been  made  apparent  by  the<e 
experiments.  Bailey  (Trans.,  1887,  676)  has  pointed  out  that  bismuth 
sulphate  begins  to  decompose  at  405 — 418°.  A.  G.  B. 

Auric  Sulphide,  AUoSg.  By  U.  Antoxy  and  A.  Lucchesi  {Gaz- 
zetta,  20,  601 — 607). — Berzelius  obtained  a  substance  having  the 
composition  AujSs,  by  fusing  metallic  gold  with  an  excess  of  potas- 
sium pentasulphide.  The  existence  of  such  a  compound  has,  however, 
been  denied  bj  Levol,  Snhrotter,  and  latterly  by  Hoffmann  and  Kriiss 
(Abstr.,  1887,  1019;  1888,  28).  As  the  author's  experiments  on 
aurosoauric  sulphide  (Abstr.,  1890,  1216)  showed  that  the  action  of 
hydrogen  sulphide  on  gold  trichloride  largely  depends  on  the  tem- 
perature of  the  solution,  attempts  were  made  to  prepare  auric  sulph- 
ide by  the  action  of  hydrogen  sulphide  at  a  very  low  temperature, 
but  without  success.  On  passing,  however,  a  rapid  current  of  per- 
fectly dry  hydrogen  sulphide  through  a  U-^^^^®  containing  potassium 
aurochloride  kept  at  a  temperature  of  —10°  until  the  issuing  gas 
was  free  from  hydrogen  chloride,  a  brown  mass  was  obtained,  but  on 
attempting  to  separate  the  potassium  chloride  by  treating  this  pro- 
duct with  water  at  0°,  it  underwent  complete  decomposition,  hydrogen 
sulphide  being  evolved,  gold  precipitated,  and  sulphuric  acid  passing 
into  solution.  As  neither  aurous  nor  aurosoauric  sulphide  behaves  in 
this  manner,  the  experiment  was  repeated  with  lithium  aurochloride, 
a  deliquescent  salt  forming  orange-coloured  crystals  which  contain 
2  mols.  H2O  after  prolonged  drying  in  a  current  of  air  at  70°,  become 
anhydrous  when  similarly  treated  at  90°,  and  begin  to  decompose 
at  100 — 105".  The  perfectly  dry  hydrated  salt  was  treated  with 
hydrogen  sulphide  at  —10°,  the  product  freed  from  lithium  chloride 
by  extraction  with  absolute  alcohol,  and  the  residue  dried  in  a  current 
of  nitrogen  at  70°.  It  consisted  of  a  black,  amorphous,  graphitic 
mass  of  the  composition  AuzSs,  from  which  no  trace  of  free  sulphur 
could  be  removed  by  treatment  with  carbon  bisulphide.  It  completely 
decomposes  into  gold  and  sulphur  when  heated  to  200 — 205°.  Auric 
sulphide  may  likewise  be  prepared  by  decomposing  the  dry  anhydrous 
lithium  aurochloride  with  hydrogen  sulphide  at  the  ordinary  tempera- 
ture.    Its  properties  and  reactions  are  at  present  under  investigation. 

S.  B.  A.  A. 


Mineralogical   Chemistry. 


Native  Nickel  in  River  Sand  near  Biella  (Piedmont).  By 
A.  Sella  (Compt.  rend.,  112,  171 — 173). — The  sand  of  the  torrent 
Elvo,  near  Biella,  contains  grains  which  closely  resemble  metallic 
platinum,  some  being  silvery  or  yellowish-white,  whilst  others  have 
a  steel-gi^ey  colour.     They  contain  Fe,   26*6;  Ni,   75'2  =  1018,  and 
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a^ree  somewhat  closely  in  composition  with   the  alloy  Ni,Fe.     The 
grains  are  in  all  probability  of  terrestrial  origin.  C.  H.  B. 

Brookite  from  Beura  (Ossola).  By  G.  Strubvejb  {Rend.  Acad. 
Linrei,  6,  i,  77—79). — The  author  has  discovered  crystals  of 
brookite,  a  mineral  not  hitherto  found  in  Italy,  in  the  gneiss 
caves  of  Beura,  in  the  district  of  Ossola.  It  occurs  among  lamellar 
crystals  of  calcite  in  blackish  plates  with  a  bright,  adamantine 
lustre,  and  is  accompanied  by  needles  of  dark  tourmaline  and 
scales  of  chlorite.  The  tabular  faces  (100)  are  covered  with  vertical 
striae,  owing  to  their  alternate  combination  with  faces  of  vertical 
prisms.  The  crystals  are  2  mm.  long,  1*5  mm.  broad,  and  0'25  mm. 
thick;  they  are  generally  opaque,  but  contain  translucent  patches 
which  transmit  dark-green  light.  The  crystallographic  measurements 
agree  with  those  already  given,  but  no   chemical  analysis  has  been 

de.  S.  B.  A.  A. 


Rhodochrosite  from  Franklin  Furnace,  New  Jersey.  By 
P.  E.  Browning  (Amer.  J.  Sci.,  40,  375 — 376).— The  specimen  of 
rhodochrosite,  an  analysis  of  which  is  given  by  the  author,  has  a 
massive,  cleavable  structure  and  a  bright-pink  colour.  Franklinite 
and  willemite  are  immediately  associated  with  it.  The  sp.  gr.  is  3"47, 
and  the  analytical  results  obtained  were  as  follows : — 


MnO. 

CaO. 

ZnO. 

MgO. 

FeO. 

FeoO,. 

SiOj. 

CO2.        Total. 

45-02 

11-28 

2-32 

1-76 

0-22 

0-16 

0-32 

38-94     100-02 
B.  H.  B. 

Kreittonite  from  Bodenmais.  By  Oebbeke  (Jahrh.  f.  Min., 
1891,  i,  Ref.  17). — The  author  found  that  on  applying  the  mRgnet  to 
the  powder  of  the  kreittonite  of  Silberberg,  a  green  substance  and 
a    black    one,    magnetite,    were    obtained.      The    former    gave    on 

analysis  : — 


A1.203. 

Fe^Og. 

FeO. 

MgO. 

ZnO. 

Total. 

48-40 

7-47 

14-79 

2-64 

27-40 

100-70 

B.  H.  B, 

Occurrence  of  Nitrogen  in  Uraninite.  By  W.  F.  Hille brand 
(Amer.  J.  Sci.,  40,  384 — 394). — The  author  has  found  that  nitrogen 
exists  in  uraninite  in  quantities  up  to  over  25  per  cent.,  and  seems 
generally  to  boar  a  relation  to  the  amount  of  uranium  oxide  present. 
This  is  the  first  discovery  of  nitrogen  in  the  primitive  crust  of  the 
earth.  The  condition  in  which  the  nitrogen  exists  is  unknown  ;  but 
it  is  entirely  different  from  any  hitherto  observed  in  the  mineral 
kino^dom. 

In  studying  the  composition  of  uraninite  in  general,  the  author  finds 
by  analysis  that  this  mineral  from  various  localities  varies  widely  in 
composition,  and  that  its  physical  characteristics  and  its  behaviour 
towards  certain  solvents  are  often  as  distinct  as  the  chemical  differ- 
ences. The  formulas  given  by  Comstock  and  by  Blomstrand  are  in- 
applicable to  the  zirconia,  thoria,  and  yttria  uranites  of  North 
America  and  Norway.     The  author  gives  the  results  of  analyses  of 
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]1  varieties  of  uraninifce  from  North  America  and  of  7  from  ^N'orway, 
and  he  proposes  to  continue  the  work  in  his  laboratory  as  soon  as 
opportunity  may  offer.  He  hopes  that  those  possessing  uraninite 
specimens  will  examine  them  on  the  lines  suggested  in  his  paper  (com- 
pare Abstr.,  1890,  456).  B.  H.  B. 

New  Borate  from  Stassfurt.  By  L.  Milch  and  by  0.  Luedecke 
{Zeit.  Kryst.  Min.,  18,  478 — 485). — This  new  borate  is  described  by 
the  two  authors  working  independently.  The  analytical  results  they 
give  differ  so  considerably  that  further  investigation  is  necessary 
before  the  formula  can  be  definitely  settled.  The  interpretation  of 
the  crystallography  of  the  mineral  is  also  entirely  different  in  the  two 
papers. 

The  new  borate  is  found,  with  pinnoite  (Abstr.,  1884,  1271),  in 
the  kainite  beds  of  Stassfurt,  in  colourless,  transparent,  monosym- 
metrical  crystals.  The  hardness  of  the  mineral  is  6,  and  its  sp.  gr. 
2127.     Analysis  gave  the  following  results  : — 


I 


B2O3.  H2O.         MgO.        K2O.      NasO.         CI.         Total. 

I.  52-39      23-83       1380      8- 14      0*39      035       9890 
II.  60-53       19-85       12-23       7-39        —         —      100-00 

The  formulae  deduced  from  these  two  analyses  are  as  follows : — ■ 

I.  (Milch) Mg2KBoOi6  +  8H2O. 

II.  (Luedecke)  .  . .      HoKMgaBuO^o  +  6H2O. 


# 


For  the  new  borate,  Milch  proposes  the  name  of  Mntzeife,  after 
Professor  Hintze,  of  Breslau ;  whilst  Luedecke  proposes  that  of 
hewtzite,  after  Heintz,  the  discover  of  pinnoite.  B.  H.  B. 

Apatite,  Chlorite,  and  Mica  from  Belgian  Localities.     By 

C.  Klement  (Zeii.  Kryst.  Min.,  18,  529 — 530,  from  Btdl.  Musee  Boy. 
de  Belg.,  5,  159). — 1.  Apatite,  from  the  phosphorite  beds  of  Cip'y, 
occurring  in  pale,  yellowish-green,  transparent  crystals  (sp.  gr.  3226) 
in  calcite,  gave  on  analysis  : — 


PA- 

F. 

CI. 

CaO. 

MgO. 

AI2O3. 

FeoOg. 

43-49 

1-31 

0-57 

54-49 

0-42 

1-46 

0-33 

2.  Chlorite,  from  Vielsalm,  in  thin  leaves  from  quartz  veins,  with  a 
sp.  gr.  of  2-835,  yielded : — 

Si02.       AI2O3.      FeoOg.      FeO.       MnO.       MgO.       H2O.         Total. 
27-13     24-70      5-84      9-72      1-98      20  52     11-35     9924 

3.  Mica  containing  chromium,    from    Salm-Chateau,  in    green   or 
white  layers  on  quartz,  gave  on  analysis  : — 


SiOg.       AI2O3.    CrgOg.    Fe203.    CaO.     MgO.      K2O.    Ts^O-     II2O.      Total. 
45-68     34-17     0-84     2-35     0-27     3-84     4-47     2*23     4-65     98-50 

B.  H.  B. 


•I 
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So-called  Perofskite  from  Magnet  Cove,  Arkansas.  By  F. 
W.  Mae  (Avier.  J.  Sci.,  40,  403— 405).— In  1877,  Knop  showed  tliat 
the  supposed  perofskite  of  the  Kaiserstuhl  contained,  besides  titanium, 
some  23  per  cent,  of  niobium  and  tantalum,  and  he  accordingly  classed 
it  as  an  independent  species  under  the  name  of  dysanalyte.  The 
following  analysis  of  a  similar  mineral  from  Magnet  Cove,  Arkansas, 
shows  that  it  also  is  distinct  from  perofskite,  and  should  be  classed 
with  dysanalyte  : — 

CaO.  MgO.  FeO.  Feo03.  (Y,Er,Tr)203.       (Ce,La,Di)203. 

33-22        0-74        0-23         6-16  5-42  O'lO 

NbsOj.       TaA-  TiOs.  SiO.,.  Total.         Sp.  gr. 

4-38         508        44-12        0*08        99-53        4-18 

B.  H.  B. 

Constitution  of  Natural  Silicates.  By  F.  W.  Clarke  an(J 
E.  A.  Schneider  (Amer.  J.  Scl,  40,  303—312,  405—415,  452—457). 
— In  this  elaborate  paper,  the  authors  show  that  gaseous  and  aqueous 
hydrochloric  acid  differ  widely  in  their  action  on  magnesian  silicates. 
In  this  group  of  minerals,  the  gaseous  acid  appears  to  attack  only 
that  part  of  the  magnesium  which  is  present  as  the  univalent  group, 
•Mg'OH.  In  favour  of  this  view,  the  authors  adduce  a  large 
amount  of  evidence.  Olivine,  for  example,  which  cannot  contain  hydr- 
oxyl,  is  almost  unattacked  by  the  gas  within  the  range  of  tempera- 
ture studied.  Serpentine,  which  must  contain  'MgOH,  is  attacked 
proportionally  to  the  excess  of  oxygen  over  the  orthosilicate  ratio. 
Ripidolite  behaves  like  serpentine,  and  gives  an  analogous  formula ; 
whilst  the  micas,  which  presumably  contain  little  or  no  hydroxylated 
magnesia,  are  but  slightly  affected.  The  authors  are  inclined  to 
believe,  on  the  whole,  that  MgOH  in  a  silicate  has  a  lower  order  of 
stability  towards  gaseous  hydrochloric  acid  than  the  compound 
Mg(OH)o.  B.  H.  B. 

Eudialyte  and  Eucolite  from  Magnet  Cove,  Arkansas.    By 

J.  F.  Williams  (Amer.  J.  Sci.,  40,  457 — 462).— The  author  gives. 
the  results  of  a  crystallographical  examination  of  the  rare  mineral 
eudialyte,  from  Magnet  Cove.  The  crystals  are  transparent  and 
crimson  in  colour ;  they  may  be  divided,  according  to  their  form,  into 
iwo  classes:  (1)  those  in  which  the  negative  rhombohedra  pre- 
dominate, and  (2)  those  in  which  the  positive  ones  are  the  larger. 
As  a  rule,  the  crystals  are  terminated  above  and  below  by  hexao-onal 
basal  planes.     The  faces  observed  are  OR,  ooP2,  +R,  —  |R,  —  2R. 

All  those  crystals  which  have  the  form  and  composition  of  eudia- 
lyte, but  negative  double  refraction,  are  to  be  considered  eucolite. 
Yellowish-brown  crystals  of  this  kind  occurring  in  the  Arkansas  rock 
are  to  be  classed  under  this  head.  From  the  lowsp.  gr.  and  hardnesS'', 
as  well  as  the  want  of  complete  transparency  in  these  crystals,  it  is 
probable  that  they  consist  of  decomposed  eudialyte.  B.  H.  B. 

Anthophyllite  from    Franklin,  North  Carolina.     By  S.   L. 

Penfield  {Amer.  J.   Sci.,  40,   394—397). — The   material   examined 
VOL.  LX.  2  n 
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was  collected  at  the  Jenks  Cornndum  Mine,  Franklin,  where  it  occurs 
in  a  pure  and  well-crystallised  condition.  The  mineral  appears 
never  to  have  been  fully  identified  from  any  locality  in  the  United 
States  hitherto.  It  occurs  in  orthorhombic  crystals  exhibiting  only 
two  forms,  the  prism  and  the  brachypinacoid.  The  crystals  are  very 
transparent,  and  have  a  clove-brown  colour.  Their  hardness  is  6,  and 
their  sp.  gr.  3'093.     Analysis  yielded  the  following  results  : — 

SiOg.        FeO.      MnO.     MgO.      CaO.      H2O.    AUOg.     Loss  at  100°.       Total. 
57-98     10-39     0-31     28-69     0-20     1-67     0-63  0-12  99-99* 

The  formula  is  RSiOa,  where  R  represents  Mg,  Fe,  Hj,  and  traces 
of  Mn  and  Ca.  B.  H.  B. 

Fowlerite  Variety  of  Rhodonite  from  New  Jersey.     By  L.  V. 

PiRSSON  (Amer.  J.  Sci.,  40,  484 — 488). — The  zinc-bearing  rhodonite 
of  Franklin  and  Stirling,  in  New  Jersey,  has  been  known  since  1825 
under  the  name  of  fowlerite.  The  crystalline  form  and  physical  pro- 
perties have  not  hitherto  been  thoroughly  investie:ated.  The  mineral 
occurs  embedded  in  calcite.  It  is  of  a  rose-pink  colour  and,  in  the 
«niall  and  perfect  crystals,  transparent.  The  axial  ratios  and  angles 
measured  in  the  crystallographical  examination  of  this  mineral  agree 
very  closely  with  those  obtained  by  Flink  (Abstr.,  1886,  778)  in  his 
determination  of  the  crystalline  form  of  rhodonite  from  Sweden.  It 
was  also  found  that  the  two  varieties  differed  in  no  appreciable  degree 
in  optical  orientation.  Analysis  of  carefully  selected  fowlerite  gave 
the  following  results : — 


SiOa. 

FeO. 

ZnO. 

MnO. 

CaO. 

MgO. 

Total. 

46-06 

3-63 

7-33 

34-28 

7-04 

1-30 

9964 

These  results  give  the  correct  formula  for  a  meta-silicate,  RSiOs. 

B.  H.  B. 

Berylliiun  Minerals  from  Colorado.  By  S.  L.  Pexfield  (Amer. 
J.  Sci.,  40,  488 — 491). — During  the  past  few  years,  crystals  of  beryl, 
bertrandite,  and  phenacite  have  been  abundantly  found  associated 
with  one  another  at  Mount  Antero,  Colorado.  They  are  implanted 
either  on  granite  or  on  crystals  of  the  granitic  minerals,  quartz,  and 
felspar.  The  rare  minerals  bertrandite  and  phenacite  occur  in 
crystals  of  great  beauty,  some  being  of  almost  ideal  symmetry. 

Composition  of  Mica  and  Chlorite.  By  R.  Schlaepfer  (Jalirb. 
f.  Min.,  1891,  i,  Ref.  8 — 9). — The  author  has  analysed  eight  minerals 
of  the  mica  and  chlorite  group  with  the  following  results  : — 

*  By  an  obvious  misprint  in  the  original,  this  total  is  stated  to  be  69"99. 
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I.  2.  3.            4.             5.  6.            7.  8. 
SiOo...  3(V]1  Se-lS  34-06  17-09  45-05  45-35  33-24  45-38 
TiOo.  ..  ___         —          —  —  473  1-48 
Aloda..  18-31  14-34  11-75  40-40  29-94  13-95  14-90  30-16 
AlF,  . .  —         —  —         —         1-89  10-43  —  — 

Fe-A..  1-16       0-28  1-92       1-99       1-14  I'OO  5-92  365 

Feb  ..  211       2-88  2-78       0-58       1-73  lO'lO  23-57  0*86 

Cr.Os..  1-55        —  0-69        ______ 

MgO  . .  31-89  31-26  33-90  19*56      0-97  0-21  5-15  1-20 

CaO   ..  —          —  —  12-90        —  0-55  0-40  — 

MnO  . .  —           —  —           —          —  trace  0-95  — 

K.,0...  0-37       3-09  0-39      0-43  10-23  10-88  7-77  10-49 

NaoO..  1-99       1-99  2-45       1-86       2-13  1-55  1*45  1-83 

Liob  ..  0-31       0-42  trace  trace       —  406        —  — 

CI  ....  —           —  —  0-25        _  _          _  _ 

HoO    .,  14-14  10-31  13-08      2-48       6-19  310  219  599 

Total..    101-94  100-75  101-02     97*54*  99-27  101-18  100-27  101-04 
Sp.gr..        2-42       2-68       2-57       2-85       2-80       1-61       3-08       2-75 

II 
r  1,  Clinochlore  from  Chester,  Pennsylvania  ;  2,  from  Brewster,  New 

York;    3,    pennine    from    Zermatt ;    4.    waluewite    from   the    Ural; 

5,   mica  from  Haddam,    Connecticut ;  6,  from  Zinnwald  ;  7,  bfotite 

from  Miask  ;  8,  muscovite  from  Bamle,  Norway.  B.  H.  B. 

Nepheline-syenite  of  the  Kola  Peninsula.  By  W.  Ramsay 
(Jahrh.  f.  Min.,  1891,  i,  Ref.,  97 — 99). — The  author  gives  a  detailed 
account  of  the  geology  of  the  Kola  peninsula,  and  notes  the  occur- 
rence of  an  extensive  mass  of  nepheline-syenite  between  the  Lakes  of 
Lujavr  and  Imaudra.  In  the  composition  of  this  rock,  microcline, 
albite,  nepheline,  sodalite,  natrolite,  aegirine,  arfvedsonite,  ainigmite, 
as  well  as  five  new  minerals,  take  part.  The  absence  of  apatite,  iron 
ores,  and  titanite  is  noteworthy.  Analyses  are  given  of  the  aegirine 
(I),  and  of  one  of  the  new  minerals  (II)  : — 

SiOo.  Al.Pa-         Fe-A.  FeO.         MnO.  CaO.  MgO. 

I.  51-82        0-60         21-02         8-14         I'OO        3*01         1-47 

II.  55-88  15-19  —  2-67         9-53         0-53 

Na.,0.  KoO.        Ignition.        Total.  Sp.  gr. 

I.  11-87        0-85         0-50        100-28        3-51 

II.  9-06        1-57        6-04        100*47        2*75 

The  latter  is  isotropic  or  very  slightly  birefractive,  of  a  bright 
red  colour,  transparent,  easily  fusible,  and  soluble  with  difficulty  in 
acids.  B.  H.  B. 

New  Meteoric  Iron  from  North  Dakota.  By  O.  W.  Hunt- 
ington {Froc.  Amer.  Acad.  Sci.,  25,  229—232). — The  meteoric  iron 
described,  a  specimen  of  special  interest,  was  found  in  1885,  during 

*  The  loss  on  ignition  is  4<'G0,  of  wliicli  2"48  is  water. 

2  ?^  2 


532  ABSTRACTS  OF  CHEMICAL  PAPERS. 

tlie  construction  of  a  brancli  of  the  Northern  Pacific  Railroad,  about 
20  miles  south-east  of  Jamestown,  Stutsman  Co.,  North  Dakota.  It 
weighs  4015  grams,  and  is  of  peculiar  shape  and  appearance,  in  that 
it  appears  to  be  a  thick  scale  blown  off  from  the  spherical  surface  of 
a  large  body.  The  iron  is  so  malleable  that  it  can  be  rolled  out  into 
thin  ribbon  in  the  cold,  and  it  breaks  like  a  soft,  semi-solid  material. 
The  extreme  malleability  and  peculiar  fracture  separate  this  iron  from 
all  others  hitherto  described.  The  concave  side  of  the  specimen  is  cha- 
racterised by  a  vesicular  structure  not  unlike  that  of  certain  furnace 
specimens.  These  cavities,  which  are  distributed  with  some  regularity 
in  three  more  or  less  parallel  zones  across  the  shorter  dimension  of 
the  surface,  appear  to  have  no  connection  with  the  pittings  on  the 
surface,  and  are  different  from  anything  hitherto  observed  in  other 
meteoric  irons.  They  suggest  an  evolution  of  gas  from  the  material 
in  process  of  cooling.  This  may  have  been  the  cause  of  the  splitting 
off  of  the  specimen  from  the  original  mass.  A  preliminary  analysis- 
of  the  iron  gave  the  following  results  : — 


Fe. 

Ni. 

P. 

Cu. 

Total. 

90-24 

9-75 

0-05 

ti'ace 

100-04 

No  trace  of  sulphur  was  detected.  A  point  of  intei-est  in  this  iron 
is  that  it  was  found  at  the  bottom  of  a  slanting  hole,  rendering  it 
probable  that  it  belonged  to  a  comparatively  recent  fall. 

B.  H.  B. 

Meteorite  of  Ochansk.  By  J.  v.  Siemaschko  (Jnhrh.  f.  Min.^ 
1891,  i,  Ref.  47—48  ;  from  TschermaJc's  Mm.  Mitth.,  11,  87— 90).— Fron. 
the  examination  of  a  considerable  number  of  fragments  of  the 
Ochansk  meteorite,  the  author  concludes  that  the  division  of  meteor- 
ites is  not  effected  instantaneously  by  explosion,  but  by  the  repeated 
separation  of  fragments.  In  this  meteorite,  the  brecciated  structure 
is  highly  developed.  The  melted  iron  met  with  in  the  outer  layer  of 
the  meteorite  occurs  in  the  form  of  grains  or  plates.  One  of  these 
plates  treated  Avith  acid  did  not  exhibit  Widmannstiitten  lines.  It 
had  the  following  composition  : — 

Fe.  Ni.  Co.  P.  S. 

79-12         11-38         trace         074         844 

The  most  noteworthy  point  about  this  meteorite  is  the  occurrence- 
of  yellow  iron  sulphide  in  pentagonal  dodecahedra,  as  this  is  the  first 
time  that  iron  pyrites  has  been  observed  with  certainty  in  a  meteorite. 

B.  H.  B. 

Pipe  Creek  Meteorite.  By  A.  R.  Ledoux  (Jahrh.  f.  Min.,  1891,  i,. 
Ref.  50;  from  Trans. N.  Yorh  Acad.  Sci.,  8, 186— 187).— This  meteorite 
weighing  13|  kilos.,  was  found  in  December,  1887,  near  Pipe  Creek^ 
35  miles  south-west  of  San  Antonio,  Texas.     Analysis  yielded: 

Magnetic  portion 3089  per  cent. 

Non-magnetic  portion 69-11         „ 
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The  magnetic  portion  gave  : 

Fe.  Ni.  Total. 

90-94  9-00  99-94 

and  tiie  non-magnetic  portion,  silicates  and  iron  sulphide,  gave — 

SiOg.  S.  CaO.  MgO.  P.  FePs. 

35-61        3-45        2-25        15-09        0-25        1215 

The  analysis  o£  a  second  fragment  found  at  Waldon  Ridge,  Cumber- 
land Gap,  Tennessee,  gave  93-86  per  cent,  of  iron  and  6-01  per  cent, 
of  nickel.  B.  H.  B. 

Meteorite  from  CoUescipoli.  Bj  G.  Trottarelli  (Gazzetta,  20, 
"611 — 615). — This  meteorite,  said  to  have  fallen  at  CoUescipoli  on 
February  3rd,  1890,  was  shaped  like  a  tortoise,  and  weighed  about 
4 J  kilos. ;  it  exploded  on  touching  the  ground,  imbedding  itself  to 
the  depth  of  half  a  metre.  The  surface  was  dark,  dull,  vitrified, 
covered  with  divergent  striations,  dotted  over  with  shining  particles, 
and  pitted  here  and  there.  The  interior  was  ash-coloured,  with  a 
granular  structure,  and  contained  numerous  minute  particles  of 
metallic  and  nickeliferous  iron,  magnetic  iron  ore,  and  black  nodules 
of  ferric  chromite  and  of  pyrrhotite.  When  powdered,  it  emitted  an 
odour  resembling  that  of  burning  pyrites.  Its  sp.  gr.  in  bulk  is  3*71, 
in  powder  5*313.     Its  composition  is  as  follows : — 

Yolatile.  NasO.         SiO..  CaO.        AlgOg.         MgO.  Pd. 

2-100        10-386     31-057    0-1169    0-9304    0*0186    0*7745 

Mn.  Fe.  Cr.  Ni.  S.  O  and  loss. 

1-006        40-983        0-5616        1*544        7*679        2-8428 

a,nd  traces  of  phosphorus,  lead,  antimony,  tin,  potassium,  lithium, 
sulphuric  acid,  and  chlorine.  S.  B.  A.  A. 
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The  Relative  Motion  of  Singly-bound  Carbon  Atoms.     By 

A.  Eii,OART  (J.pr.  Chem.  [2],  43,124—130;  compare  Abstr.,  1888, 
-549;  1889,  261 ;  1890,  719,  899,  1083).— The  author  summarises  this 
paper  as  follows  : — (1.)  There  is  no  decisive  proof  that  rotation  occurs 
in  the  molecule  of  perchlorethane  (compare  Meyer,  Abstr.,  1890, 
719).  (2.)  "  The  most  favourable  configuration  "  is  incompatible  with 
free  rotation.  (3.)  Forms  of  a  compound  distinguished  respectively 
by  being  capable  and  not  being  capable  of  rotation  may  exist,  but 
we  cannot  distinguish  such  isomerides.  A.  G.  B. 

Halogen  Derivatives  of  Amylene  (Trimethylethylene).    By 
C.  Hell  and  M.  Wilder.mann  (Ber.,  24,   216— 223).— Chlorine  acts 
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on  amylene  witli  development  of  mucli  heat,  and  forms  a  mixture  of 
chlorinated  derivatives  which  was  found  to  consist  of  31  parts  of 
chloramylene,  C5H9CI ;  44  parts  of  amylene  dichloride,  CjHioCL ; 
10  parts  of  liquid  tricbloropentane,  C5H9CI3;  and  a  little  tetrachloro- 
pentane,  C5H8CI4.  The  first  boils  at  92 — 93° ;  the  second  at 
130—133°  (760mm.,  and  at  28—29°  under  a  pressure  of  12  mm.); 
the  third  at  174 — 180°  (760  mm.,  and  at  63 — 65°  under  a  pressure  of 
12  mm.).  These  results  confirm  in  the  main  those  obtained  by  Bauer 
{Zeitschr.  Chem,,  1866,  380,  667),  but,  unlike  the  latter,  the  authors 
have  not  obtained  any  solid  tricbloropentane,  nor  do  they  find  that 
amylene  chloride  is  the  sole  product  at  —17°. 

Phosphorus  pentachloride  was  found  by  Guthrie  (this  Journal, 
1861,  136)  to  act  on  amylene  with  the  formation  of  amylene  dichlor- 
ide. The  authors  find  that  chloramylenes  are  formed,  and,  under 
certain  conditions,  is  tricbloropentane  also.  If  the  action  is  allowed  to 
take  place  at  a  low  tempei'ature,  and  the  product  at  once  poured  on 
to  ice,  only  the  first  two  are  obtained,  and  may  be  easily  separated  by 
fractional  distillation ;  whereas  if  the  product  is  allowed  to  become 
warm  before  pouring  on  to  the  ice,  a  mixture  of  all  three  compounds 
is  obtained  which  it  is  exceedingly  difficult  to  separate.  Tricbloro- 
pentane is  formed  both  by  the  displacement  of  hydrogen  in  amylene 
dichloride  and  by  the  addition  of  chlorine  to  chloramylene,  but  is  best 
prepared  in  a  pure  condition  by  the  action  of  phosphorus  pentachloride 
on  the  latter  at  100°. 

The  formation  of  such  a  large  proportion  of  chloramylene  in  the 
direct  chlorination  is  probably  due  to  the  great  heat  developed  in 
the  reaction,  which  causes  the  elimination  of  hydrogen  chloride 
from  the  amylene  dichloride  first  formed.  It  follow^s  also  from  the 
relative  proportions  of  the  products,  that  amylene  dichloride  loses 
hydrogen  chloride  more  readily  than  it  takes  up  another  atom  of 
chlorine  by  substitution,  and  that  chlorine  acts  more  readily  on  amyl- 
ene than  on  chloramylene. 

Bromine  acts  on  amylene  with  the  formation  not  only  of  amylene 
dibromide,  as  stated  by  Bauer  (loc.  cit.),  but  also  of  tribromopentane, 
tetrabromopentane,  and  isoamyl  bromide  ;  bromamylene  is  not  formed 
in  any  appreciable  quantity,  probably  owing  to  the  fact  that  the  heat 
of  the  reaction  is  not  so  great  as  with  chlorine.  Tribromopentane  is 
an  oily  liquid  which  boils  at  118 — 119°  (12  mm.),  is  volatile  in  a 
current  of  steam,  although  scarcely  so  with  alcohol  vapour,  and  is 
scarcely  attacked  by  boiling  alcoholic  potassium  cyanide.  Tetra- 
hromopentane  boils  at  148 — 156"^  (12  mm.),  and  is  also  volatile  in  a 
current  of  steam. 

By  the  action  of  bromine  on  amylene  dibromide  at  100°  the  above 
tribromo-  and  tetrabromopentane  are  obtained,  together  with  higher 
brominated  derivatives.  A  crystalline  tribromopentane,  melting  at 
207°,  may  be  prepared,  as  already  found  by  Bauer,  by  the  addition  of 
bromine  to  bromamylene,  and  a  crystalline  compound  which  may 
be  identical  with  it  is  formed  by  the  action  of  bromine  on  amylene 
dibromide  in  sunlight. 

The  action  of  bromine  on  amylene  differs,  therefore,  from  that  of 
chlorine  inasmuch    as   no  bromamylene  is    formed,  and  the  higher 
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brominated  products  are  obtained  solely  by  substitution  from  amylene 
dibromide.  H.  G.  C. 

Cetyl  Alcohol.  By  A.  Claus  and  F.  v.  Deeden  (J.  pr.  Chein.  [2],. 
43, 148 — 153). — Palmitaldehyde  cannot  be  obtained  by  oxidising  cetyl 
alcohol  with  chromic  acid  ;  the  product  of  this  reaction  is  not  a 
single  substance,  as  supposed  by  Friedau  and  by  Dollfus  {Annalen^  83,. 
23;  131,  287;  compare  Beilstein,  2nd  ed.,  1,  780),  but  a  mixture  of 
unaltered  cetyl  alcohol  and  palmitic  acid  ^compare  Krafft,  Abstr.^ 
1880,  867). 

Palmitic  chloral^  CieHooChoO,  is  obtained  by  passing  dry  chlorine 
through  a  solution  of  cetyl  alcohol  in  chloroform,  first  in  the  cold, 
and  afterwards  on  the  water-bath,  until  no  more  hyd.^ogen  chloride  is 
evolved,  and  evaporating  ;  it  is  a  yellow,  thick,  transparent  oil,  becomes 
dark  in  air,  has  a  pungent  smell  and  sharp  taste,  and  decomposes  about 
140°.  The  hydrate,  Ci6H2oClioO,HoO,  is  best  obtained  by  shaking  an 
ethereal  solution  of  the  chloral  with  water  and  then  evaporating 
the  ether  ;  it  is  a  colourless,  crystalline  substance.  The  alcoholate  is 
also  a  solid  crystalline  substance  insoluble  in  water. 

When  cetyl  alcohol  is  treated  with  nitric  acid  in  the  cold,  cetyl 
nitrate  is  obtained,  but  if  the  action  is  allowed  to  proceed  too  A'iolently, 
pimelic,  sebacic,  and  suberic  acids  are  formed.  The  action  of  nitric 
acid  on  palmitic  and  stearic  acids  has  been  studied,  and  will  be  treated 
of  in  a  luture  communication.  A.   G.  B. 

Inversion  of  Saccharose  by   Hydrochloric    Acid.      By  A. 

BoRNTRAGER  (Cheni.  Centr.,  1890,  ii,  908 — 910;  from  Zeit.  Vereins 
Biibenzikh.  Ind.,  1890,  876 — 905). — The  author's  investigations  consist 
in  a  series  of  comparative  experiments  made  with  a  view  of  determ- 
ining which  of  the  several  methods  recommended  for  the  inversion 
of  cane-sugar  is  the  best.  By  employing  the  French  standard  weight 
and  inverting  according  to  Clerget's  method  (16*35  grams  dissolved 
in  100  c.c.  of  water,  of  which  50  c.c.  with  5  c.c.  of  concentrated 
hydrochloric  acid  is  heated  on  the  water-bath  at  68°  during  10  minutes), 
the  observed  change  was  13435  at  20".  By  allowing  the  inversion 
to  take  place  in  the  cold,  the  change  =  134*69  at  20°.  By  employing 
the  methods  recommended  by  Creydt  (Dents.  Zuch.  Ind.,  13,  807) 
and  Wohl  (Zeits.  Ver.  Ruh.  Zucl:  Ind.,  25,  763—771),  the  author 
arrived  at  results  corresponding  with  those  of  Herzfeld.  Since,, 
according  to  the  method  usually  employed  in  Germany,  the  solution 
of  13*024  grams  of  sugar  in  50  c.c.  of  water  and  5  c.c.  of  hydrochloric 
acid  is  diluted,  after  inversion,  to  100  c.c,  and  then  polarised,  the 
author  subjected  the  inverted  solution  prepared  by  Clerget's  method, 
and  which  then  showed  a  reading  equal  to  134*35°  at  20°,  also  to  a 
like  dilution,  when  the  polariscope  reading  corresponded  with  a  change 
of  132*5°  at  20°. 

By  employing  the  German  method,  in  which  26*048  grams  of  sugar 
is  dissolved  in  100  c.c.  of  water  and  50  c.c.  is  inverted  at  ordinary 
temperatures  with  5  c.c.  of  concentrated  hydrochloric  acid,  the  ob- 
served change  of  rotation  was  134*98°  at  20°.  By  inverting  according 
to  Clerget's  method  the  change  =  134*65°.     If  the  solution  is  (as  is 
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usual  in  Germany)  diluted  with  water  to  100  c.c.  after  inversion,  tlie 
change  =  132'8°  at  20°,  whereas  if  the  solution  is  neutralised  before 
•diluting,  the  change  =  134'20°  at  20°. 

By  inverting  the  sugar  solution,  whether  prepared  with  the  French 
standard  weight  or  the  German,  according  to  the  method  of  Reichardt 
^ud  Bittmann,  the  author  found  the  change  in  rotation  decidedly 
lower. 

Among  the  newer  methods  proposed  for  the  inversion  of  cane- 
sugar  that  of  Herzfeld  is  to  be  recommended.  1  3"024j  grams  of  the 
sugar  is  dissolved  in  75  c.c.  of  water,  5  c.c.  of  38  per  cent,  hydro- 
chloric acid  added,  and  the  flask  is  then  plunged  into  water  of  a  tem- 
perature a  little  above  70°.  The  temperature  of  the  sagar  solution 
should  rise  to  68 — 70"  wdthin  2 — 3  minutes,  and  it  is  retained  at 
■this  temperature  in  the  water-bath  for  five  minutes  longer.  The 
solution  is  then  cooled  quickly,  dilated  to  100  c.c,  and  polarised  at 
20°.  Pure  saccharose  should  show  a  change  in  rotation  of 
132-34— 132-70"  by  this  method. 

The  effect  of  neutralising  the  inverted  sugar  solution  was  found  to  be 
an  increase  in  the  polariscope  reading.  It  was  further  found  that  the 
choice  of  base  had  no  influence  on  the  result,  the  following  giving 
the  same  increase  in  the  reading : — Sodium  carbonate,  sodium  hydr- 
oxide, potassium  hydroxide,  calcium  carbonate,  barinm  hydroxide, 
and  magnesium  oxide.  J.  W.  L. 

Solubility  of  Sugar  in  Mixtures  of  Alcohol  and  Water.    By 

'C.  ScHEiBLER  (Ber.,  24,  434 — 435). — In  the  author's  paper  on  this 
subject  (Ber.,  5,  343),  the  conclusion  was  drawn  that  solutions  con- 
taining small  quantities  of  alcohol  are  capable  of  dissolving  more 
sugar  than  the  water  present  can  dissolve  by  itself.  This  conclusion 
is  erroneous,  and  was  brought  about  by  an  error  in  plotting  out  the 
curves,  the  fact  being  that  all  mixtures  of  water  and  alcohol  dissolve 
Jess  sugar  than  the  water  present  is  alone  capable  of  dissolving. 

H.  G.  C. 

Gallisin,  and  its  Method  of  Formation.  By  C.  Scheibler  and 
H.  MiTTELMEiER  (Ber.,  24,  301 — 305;  compare  Fischer,  this  vol., 
p.  412). — When  commercial  dextrose,  prepared  from  starch,  is  dis- 
solved in  water  (10  parts),  the  dextrose  completely  destroyed  by  fer- 
mentation with  yeast,  and  the  filtered  solution  then  evaporated  to  a 
syrup,  a  non-fermentable,  amoi'phous  substance,  named  gallisin  by 
Cobenzl  and  Schmitt  (Abstr.,  1884,  981 ;  1885,  134),  is  obtained. 
This  substance  is  wanting  in  all  the  properties  of  a  definite  chemical 
•compound,  and  the  formula  C12H24O10,  assigned  to  it  by  Cobenzl, 
Rosenheck,  and  Schmitt,  cannot  be  regarded  as  based  on  established 
facts ;  the  evolution  of  gas,  observed  on  heating  at  100°  gallisin  pre- 
pared as  described  by  Cobenzl  and  Schmitt,  and  purified  with  the 
aid  of  alcohol  and  ether,  is  due  to  the  evolution  of  alcohol,  from 
which  the  substance  cannot  be  freed  by  keeping  over  sulphuric  acid 
under  reduced  pressure. 

Gallisin,  purified  by  repeated  precipitation  by  alcohol  from  its 
aqueous  solution,  is  a  colourless,  amorphous,  very  hygroscopic  sub- 
stance; it  is  very  readily  soluble  in   water,   the  solution  having   a 
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neutral  reaction,  and  a  powerful  reducing  action  on  Fehling's  solution. 
When  its  aqueous  solution  is  heated  at  100°  for  about  an  hour  with 
phenylhydrazine  acetate,  and  then  allowed  to  cool,  a  considerable 
■quantity  of  a  yellow  osazone  is  deposited.  This  compound,  purified 
by  rei'.rystallisation  from  hot  water,  has  the  composition  C24H32N4O9, 
and  resembles  closely  the  osazones  of  the  bioses  in  appearance  ;  it 
turns  brown  when  kept  over  sulphuric  acid,  and  is  only  sparingly 
soluble  in  ether  and  acetone,  but  more  readily  in  hot  alcohol.  It 
softens  at  about  145°,  melts  at  152 — 153°,  decomposes  when  heated 
;above  200°,  and  is  rather  more  readily  soluble  in  hot  water  than  the 
known  isomeric  osazones. 

These  experiments  show  that  gallisin  contains  a  sugar  of  the  com- 
sition  C10H22O11,  and  as  gallisin  yields  only  dextrose  on  hydrolysis, 
this  sugar  is  probably  formed  by  the  combination  of  2  mols.  of 
dextrose  in  such  a  way  that  the  aldehyde  group  of  one  remains 
unchanged  (compare  Scheibler  and  Mittelmeier,  loc.  cit.).  When 
chemically  pure  dextrose  (50  grams)  is  heated  with  2J  per  cent,  sulph- 
uric acid  (500  c.c.)  for  12  hours  at  100°,  the  solution  freed  from  acid 
and  then  heated  with  phenylhydrazine  acetate,  a  large  quantity  of 
phenylglucosazone  is  deposited  ;  if  the  hot  solution  is  filtered,  and  then 
allowed  to  cool,  a  small  quantity  (about  0*2  gram)  of  an  osazone, 
identical  in  properties  with  that  described  above,  separates  from  the 
solution  ;  this  compound  is  doubtless  identical  with  the  isomaltos- 
azone  (compare  Fischer,  loc.  cit.).  F.  S.  K. 

m-  Action  of  Potassium  Permanganate  on  Starch.    By  C.  J. 

LiNTNER  (Zeit  ang.  Chem.,  1890,  546— 548).— With  the  object  of 
approaching  the  question  of  the  constitution  of  the  starch  molecule  ia 
a  new  direction,  the  oxidising  action  of  potassium  permanganate  on 
starch  was  studied.  Since  both  maltose  and  dextrose  are  readily 
oxidised  by  permanganate,  it  was  anticipated  that  the  groups  which 
are  easily  hydrolysed  would  be  the  first  to  be  destroyed  by  oxidation, 
whilst  those  which  yield  dextrin  would  show  greater  resisting  power. 
On  following  the  progress  of  the  reaction  by  the  iodine  test,  the  same 
series  of  colours  was  observed  as  in  the  action  of  acids  or  of  diastase. 
Instead  of  dextrin,  there  was  produced  a  series  of  gummy  acids,  pre- 
cipitable  by  lead  acetate  and  by  baryta.  The  operation  may  be  per- 
formed either  by  adding  powdered  potassium  permanganate  to  a  hot 
2J  per  cent,  starch  paste,  or  by  adding  the  ungelatinised  starch, 
mixed  to  a  milk  with  about  3  parts  of  Avater,  to  a  7\  per  cent,  solution 
of  permanganate  at  60 — 70°.  Much  carbonic  anhydride  is  evolved,  and 
manganic  dioxide  precipitated.  With  1  part  of  permanganate  to  2  of 
starch,  the  product  gives  a  reddish-violet  reaction  with  iodine,  and  has, 
when  purified,  a  specific  dextrorotatory  power  [ajc  =  170 — 182'4; 
with  4  of  permanganate  to  3  of  starch,  the  reaction  is  reddish-brown 
(sp.  rot.  power  =  1531)  ;  with  2  of  permanganate  to  1  of  starch, 
the  product  is  no  longer  coloured  by  iodine  (sp.  rot.  power 
=  lol'2 — 154*3).  One  of  the  products  giving  a  violet  colour  with 
iodine  was  submitted  to  the  action  of  sulphuric  acid  until  the  iodine 
reaction  was  no  longer  produced  ;  it  then  gave  a  value  128*4.  A  similar 
treatment  with  diastase  gave  130*4.     This  jn'oduct  would  therefore 
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seem  to  be  a  sing^le  substance,  wbilst  the  others  are  mixtures.  The 
method  of  purification  employed  consists  in  filtering  from  the 
manganese  precipitate,  neutralising  with  acetic  acid,  concentrating 
to  one-third  the  bulk,  precipitating  with  lead  acetate,  washing  the 
precipitate  with  hot  water,  and  decomposing  it  with  hydrogen 
sulphide.  The  concentrated  filtrate  is  then  poured  into  absolute 
alcohol,  and  the  curdy  precipitate  is  washed  with  absolute  alcohol 
and  ether,  dried  in  a  vacaum  over  sulphuric  acid,  and  finally 
at  100°.  The  products  reduce  Fehling's  solution  to  a  very  small 
extent.  With  phloroglucinol  and  hydrochloric  acid,  also  with 
orcinol  and  hydrochloric  acid,  they  give  no  characteristic  colour 
reactions,  from  which  fact  the  absence  of  C5  groups  may  be 
inferred.  The  elementary  analysis  of  a  product  which  was  not 
coloured  by  iodine  agreed  with  the  formula  CuHojOnjCioHaoOio. 

M.  J.  S. 

Spermine.     By  W.  Majert  and  A.  Schmidt  (Ber.,  24,  241 — 243 ; 

see  also  this  vol.,  p.  415). — The  authors  have  been  enabled  to  carry 
out  a  direct  comparison  of  spermine  and  piperazine,  and  find  that 
although  there  is  great  similarity  between  the  two  bases  and  some 
of  their  salts,  they  are  not  identical,  the  bismuthoiodides  and  the 
phosphates  showing  distinct  difPerences.  Pipei-azine  bismuthoiodide 
forms  microscopic  rectangular  plates  or  rods,  whilst  spermine  bis- 
muthoiodide crystallises  in  long,  pointed  needles,  often  united  to 
feathery  aggregates.  Piperazine  phosphate  forms  small,  flat,  four- 
sided  tabular  crystals,  the  angles  of  which  are  often  cut  oif 
diagonally ;  spermine  phosphate,  on  the  other  hand,  crystallises  in 
stellate  aggregates  of  acute  rounded  pyramids. 

Piperazine,  in  doses  of  05 — 1"5  gram,  passes  through  the  human 
organism  unchanged,  and  may  be  found  in  the  urine  in  a  very  short 
time.  H.  G.  C. 

Spermine.  By  A.  Pokht.  (Ber,,  24,  359— 360).— The  author  has 
recently  prepared  this  base  by  a  method  resembling  in  principle  that 
given  by  Schreiner  (Abstr.,  1879,  72),  and  finds  the  properties 
agree  fully  with  his  description.  The  analysis  of  the  platinochloride, 
however,  gave  numbers  which  do  not  agree  with  Schreiner's  empirical 
formula  C^HalST,  but  with  the  formula  CioH26lS'4,  and  the  analysis  of 
the  aurochloride  confirmed  this  formula.  Spermine  can,  therefore,  be 
neither  identical  nor  isomeric  Avith  piperazine.  H.  G.  C. 

Amidoximes  and  Azoximes.  By  P.  Tiemaxx  (Ber.,  24,  435 — 
436). — The  compound  described  by  Jacoby  as  capronylcapramidoxime 
(Abstr.,  1886,  785)  is  in  reality  isocapronamide,  or  isobutylacetamide, 
and  melts  when  pure  at  120°  (see  Hofmann,  Abstr.,  1884,  1114).  All 
the  substances  obtained  by  Jacoby  are  derived  from  isocapronitrile, 
and  should  therefore  have  the  prefix  "  iso-." 

The  substance  described  by  Wurm  as  benzenylamidoximeoxalic  acid, 
NH,-CPh:N-0-CO'COOH  (Abstr.,  1890,  259),  is  henzenylamidoxime 
oxalate,  NH.,-CPh:NOH,HoCoO,.  H.  G.  C. 
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Methylguanicil    and    Trimethylguanicil.      B^^    T.    Curatolo 

(Qazzetta,   20,   ^85— b93) .—Methylguanicil,    NH:C<-jJj^_  ^q>CH. 

By  tlie  action  of  ethyl  acetoacetate  on  guanidine  carbonate  in  alco- 
holic solution,  Behrencl  (Abstr.,  1886,  338 — 443)  obtained  a  substance 
having  the  composition  C5H7N3O,  and  analogous  to  methyhiracil.  It 
is  best  prepared  by  heating  guanidine  carbonate  with  a  slight  excess 
of  ethyl  acetoacetate  at  130 — 150''  for  a  few  hours.  The  product 
crystallises  from  water  in  tnfts  of  brilliant,  white  needles  ;  when 
gently  heated  on  platinum  foil,  it  sublimes  completely  without  melt- 
ing ;  in  a  closed  tube,  it  turns  brown  at  260 — 270°,  and  melts  with 
complete  decomposition  at  292 — 294°.  It  has  an  alkaline  reaction, 
dissolves  moderately  in  boiling  water,  but  only  sparingly  in  cold 
water  or  boiling  alcohol.  It  is  readily  soluble  in  warm  ammonia, 
but  on  cooling  the  solution  the  base  crystallises  out  in  large  prisms. 
It  also  dissolves  freely  in  alcoholic  solutions  of  potash  or  soda,  form- 
ing the  respective  salts.  The  sodium  salt,  CoHg^aN'aO,  forms  a  white, 
foliaceous  mass  mixed  with  shining  scales.  Methylguanicil  is  readily 
soluble  in  acids  ;  the  hydrocJiloride,  05117X30^1101,  crystallises  in  tufts 
of  long  white  needles;  the  jjlatitiochloride,  (05H7N'30)3,H2Pt(yl,i, 
crystallises  in  large,  pale-red  rhombohedra  insoluble  in  a  mixture  of 
alcohol  and  ether;  the  formate,  05117X30,0  H2O0,  which  crystallises  in 
tufts  of  needles,  dissolves  in  hot  water  and  alcohol,  and  when  heated 
at  125^  splits  up  into  formic  acid  and  methylguanicil.  The  acetate 
forms  amorphous  nodules  and  decomposes  at  270°. 

Trimethylguanicil,  '^H.',C<^^^t  _  p^^OH,  is  prepared  by  heat- 
ing a  mixture  of  methylguanicil  and  methyl  iodide  in  molecular  pro- 
portion wdth  an  excess  of  methyl  alcohol  for  2 — 3  hours  at  130 — 140°, 
and  decomposing  the  hydriodide  formed  with  potash.  It  crystallises 
in  needles,  begins  to  decompose  at  300"^,  and  melts  and  partially  sub- 
limes at  320°.  The  hydriodide,  05H3MeoN'30,HI,  crystallises  in  silky 
needles,  melts  at  219 — 220°,  and  dissolves  readily  in  hot  water.  De- 
terminations of  the  molecular  weight  of  the  two  bases  were  made  by 
Raoult's  method,  with  results  moderately  approximating  to  theory. 

S.  B.  A.  A. 

Olefinic  Constituents  of  Ethereal  Oils.  By  F.  W.  Semmlku 
(Rer.,  24,  201 — 211).— The  preparation  of  geranaldehyde,  OioHifiO, 
has  already  been  described  (this  vol.,  p.  30)  ;  it  boils  at  224 — 228°, 
under  a  pressure  of  760  mm.,  and  at  110 — 120°  under  a  pressure  of 
12  mm. ;  the  sp.  gr.  is  0*1972  at  15°/15°.  The  compound  is  optically 
inactive ;  the  refractive  index  indicates  the  presence  of  two  ethylene 
bonds,  and  this  view  is  supported  by  the  formation  of  a  tetrabromo- 
additive  compound  which  has  not  yet  been  obtained  in  crystals. 
Hydroxyl  may  be  substituted  for  the  bromine  atoms,  and  the  pro- 
ducts thus  obtained  are  beiuo-  further  investigfated. 

Orange  oil  appears  to  contain  from  0"5  to  0*75  per  cent,  of  oxygen ; 
its  sp.  gr.  is  0'8435  at  20°/20° ;  on  treatment  with  hydrogen 
sodium  sulphite,  a  crj'stalline  compound  is  formed ;  on  decomposing 
this    and    distilling   the    oily   product,    geranaldehyde    is    obtained 
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together  with  a  very  small  quantity  of  a  lower  boiling  aldehyde. 
*'  Citral  "  is  the  technical  term  applied  to  an  ethereal  oil  which  is  con- 
tained to  the  extent  of  6 — 8  per  cent,  in  lemon  oil ;  this  substance 
proves  to  be  identical  with  geranaldehyde,  which  is  also  found  in  a 
number  of  other  ethereal  oils. 

On  heating  geranaldehyde  with  hydrogen  potassium  sulphate  for 
20  minutes  at  170°,  and  distilling  the  product  in  a  current  of  steam, 
cymene,  CioH^,  is  obtained,  and  is  regarded  as  being  formed  by 
elimination  of  water  from  the  aldehyde. 

Coriander  oil  consists  of  terpen es  and  about  90  per  cent,  of  another 
substance  which  is  termed  coriandrol,  and  may  be  readily  sepai*ated 
by  distillation  under  reduced  pressure.  Coriandrol,  CioHigO,  boils  at 
194 — 198°  under  a  pressure  of  760  mm.,  and  at  85 — 90°  under  a  pres- 
sure of  20  mm.,  the  sp.  gr.  is  0*8679  at  20°/20°,  and  the  molecular  refrac- 
tion 49*07 ;  this  points  to  the  existence  of  two  ethylene  unions  in  the 
compound.  It  combines  with  2  molecules  of  bromine,  and  on  treat- 
ment with  silver  oxide,  a  hydroxyl  derivative  is  formed. 

Linaloe  oil  appears  to  be  a  mixture  of  sevei-al  compounds,  but  no 
terpenes  could  bo  detected.  The  principal  constituent,  which  is 
termed  linalool,  boils  at  about  195 — 190°  (?  185 — 190°),  and  has  a 
sp.  gr.  0-8702  at  20720"^ ;  the  molecular  refraction  is  49-33 ;  the  com- 
pound  combines  with  4  atoms  of  bromine  and  resembles  geraniol. 

A  sample  of  "  German  melisse  oil "  gave  a  compound  with 
sodium  hydrogen  sulphite  ;  this  was  decomposed  in  a  current  of 
steam ;  the  resulting  product  has  the  formula  CioHigO,  and  boils  at 
204—209°  ;  the  sp.  gr.  is  0*8681  at  15°,  and  the  molecular  refraction 
48*59.  It  combines  directly  with  2  atoms  of  bromine.  On  treating 
the  compound  CioHigO  with  silver  oxide,  the  corresponding  acid, 
C10H18O2,  is  obtained,  which  is  liquid  ;  the  silver  salt  is  white.  On 
oxidation,  the  aldehyde  yields  isovaleric  acid. 

The  above  compound  CioHigO  is  identical  with  a  technical  product 
termed  "  citronellone  "  and  with  a  compound  with  the  same  name 
prepared  by  Gladstone  and  Wright ;  it  is  also  probably  the  same  as 
the  citronellic  aldehyde  of  Dodge  (compare  Abstr.,  1890,  231). 

The  author  applies  the  term  "  olefinic  camphenes,"  to  compounds  of 
the  formulaB  doHanO,  CioHigO,  CioHieO.  These,  which  are  always 
open  chain  alcohols,  aldehydes,  or  ketones,  have  a  sp.  gr.  of  0-86  to 
090  at  20°/20°,  and  a  higher  refractive  power  than  the  isomeric  com- 
pounds with  closed  chains.  J.  B.  T. 


Derivatives  of  Acetal  and  Acetone.  By  W.  Autenrieth  (Ber., 
,24,  1^9— 166).— Chlorethrjlidine  diethyl  ether,  CHoCl-CH(OEt).,, 
is  prepared  by  the  action  of  sodium  ethoxide  on  the  dichlorinated 
derivative  of  the  ethyl  ether,  and  boils  at  156 — 158°. 

Thiophenyl  acetal,  PhS-CH2-CH(OEt)2,  is  obtained  by  boiling  the 
preceding  compound  with  sodium  phenyl  sulphide ;  it  is  a  colourless, 
viscid  liquid,  has  an  aromatic  odour,  and  boils  at  273°  ;  a  cherry-red 
coloration  is  produced  on  heating  with  concentrated  sulphuric  acid, 
whilst  traces  of  phenyl  mercaptan  are  formed  by  the  action  of  alkalis 
or  hydrochloric  acid.     The  yield  is  quantitative.     All  attempts  to  pre- 


I 
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pare  tHonaplitliene  by  the  action  of  dehydrating  agents  were  unsuc- 
cessful ;  potassium  permanganate  also  causes  decomposition. 

Thioethylacetal,  EtS-CH2*CH(OEt)2,  prepared  from  cliloracetal  and 
sodium  ethyl  sulphide,  is  a  yellow  liquid  which  boils  at  168 — 170°^ 
and  has  a  powerful  odour. 

P/ienoo^^/Zace^a?,  PhO-CH.,-CH-(OEt)2,  is  prepared  by  heating  sodium 
phenoxide  and  chloracetal  in  a  sealed  tube  for  two  days  at  160°  ;  on 
pouring  into  water,  a  heavy,  colourless,  oily  liquid  separates  which 
boils   at  254 — 256°.      With    bromine- water,    a    hromo-derivative    is 

^^rmed,  crystallising  in  small,  white  needles,  and  melting  at  84°. 

^BTOn  treating  chloracetone  in  the  cold  with  alcoholic  solution  of 
sodium  phenyl  sulphide,  a  compound  is  obtained  of  the  formula 
PhS'CHo'COMe,  which  the  author  proposes  to  term  tJiiophenylacetone^ 
instead  of  acetonylthiophenyl  ether,  or  acetonylphenyl  sulphide  as 
heretofore.  The  phenylhydrazone,  PhS'CHj'CMe'.NaHPh,  is  deposited 
from  alcohol  in  colourless  crystals  melting  at  86 — 87°.  No  indole 
derivative  could  be  obtained. 

Tliioethylacetone,  EtS'CHa'COMe,  is  prepared  in  a  similar  manner 
to  the  phenyl  derivative,  and  is  a  pale-yellow,  viscid  liquid  boiling  at 
170 — 172°.     The  phenylhydrazone  is  unstable  and  melts  at  55 — 57°. 

^v   Phenyl  bisulphide  is  the  only  substance  that  could  be  obtained  by 

^^be  action  of   ethyl    chloracetoacetate  on    sodium   phenyl   sulphide. 

^^Bantzsch's  results  are  thus  confirmed.  J.  B.  T. 

^m    Isonitrostearic  Acid.   By  A.  Clals  and  0.  Pfeiffer  (./.pr.  CJiem.,. 

I  [2],  43,  16l—l76).—If<07dtrostearic  acid,  CisH35(N02)02,  is  obtained 
by  adding,  at  intervals  of  4 — 5  hours,  fuming  nitric  acid  of  sp.  gr.  1"48 
(250 — 300  grams  in  all)  to  a  boiling  solution  of  stearic  acid  (100 
grams)  in  glacial  acetic  acid  (1^  litres)  ;  the  heating  is  continued  for 
2  or  3  days,  until  a  portion  of  the  liquid  does  not  become  turbid  on 
cooling  from  separation  of  unaltered  stearic  acid,  and  the  liquid  is. 
then  poured  into  a  large  quantity  of  cold  water.  The  new  acid  is 
thus  separated  as  a  yellow  oil  which,  after  being  washed  with  hot 
water  and  separated  from  any  remaining  stearic  acid  by  slow  evapor- 
ation of  its  alcoholic  solution,  solidifies  to  a  yellowish- white,  opaque, 
buttery  mass ;  it  dissolves  in  most  solvents,  except  water  and  light 
petroleum  ;  its  melting  point  has  not  been  accurately  determined ;  it 
does  not  volatilise  with  steam  at  110^, 

Isonitrostearic  acid  is  bibasic.  The  normal  potassiuni  salty 
K2CifeH33N04,  obtained  by  adding  potassium  hydroxide  to  an  emulsion 
of  the  acid  in  water  until  it  is  neutral  to  phenol phthalein  and 
evaporating,  is  a  transparent,  red  mass,  sparingly  soluble  in  alcohol. 
By  acting  on  an  alcoholic  solution  of  the  acid  with  potassium 
hydrogen  carbonate,  a  double  salt^  K2Ci8H33N04,KHCOh,  is  obtained^ 
as  well  as  the  normal  potassium  salt.  The  normal  sodium  salt 
forms  a  yellowish-red  powder,  with  \  mol.  H3O ;  it  dissolves  easily 
in  water.  Attempts  to  obtain  the  ammonium  salt  were  unsuc- 
cessful, as  a  deep  seated  reaction  takes  place  between  the  acid  and 
ammonia.  The  hariurn,  strontium^  and  calcium  salts  were  obtained 
by  double  decomposition  of  the  alkali  salts.  By  adding  copper 
acetate  to  an  aqueous  solution  of  one  of  the  alkali  salts,  a  mixture 
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of  1  mol.  of  the  acid  copper  salt,  (CigHs4'N'04)2Cn,  with  2  mols.  of  the 
normal  copper  salt^  CisHaaNOiCu,  is  precipitated ;  by  treating  the  pre- 
cipitate with  chloroform,  the  former  salt  is  dissolved  to  a  dark- 
green  liquid,  and  remains  as  a  dark-green,  amorphous  mass,  when 
the  solvent  is  evaporated,  whilst  the  latter  salt  remains  undissolved 
by  the  chloroform  as  a  bulky,  bright-green  precipitate ;  the  normal 
salt,  which  is  also  obtained  when  ether  is  added  to  a  chloroform 
solution  of  the  acid  salt,  is  insoluble  in  all  simple  solvents.  Ethyl 
isonitrostearate  is  obtained  by  passing  dry  hydrogen  chloride  through 
an  alcoholic  solution  of  the  acid,  and  subsequently  adding  water; 
it  is  a  heavy  oil  which  explodes  at  110°. 

Experiments  on  the  i-eduction  of  isonitrostearic  acid  have  not  as 
yet  led  to  very  definite  results ;  consequently  nothing  is  known  of 
its  structure,  although  its  behaviour  is  more  in  accord  with  that  of 
an  iso-  than  with  that  of  a  primary  nitro-compound.  A.  G.  B. 

Turkey  Red  Oil.  By  Scheurer-Kestner  (Gompt.  rend.,  112, 
158 — 160). — The  author  has  examined  the  sulphonated  acid  pre- 
pared from  castor  oil  by  the  action  of  monohydrated  sulphuric  acid. 
It  has  a  complex  composition,  but  the  greater  part  consists  of  a 
licinoleosulphonic  acid,  in  which  the  salphonic  group  is  united  to 
oxygen  and  not  to  carbon  (Benedikt  and  Ulzer).  This  sulphonic 
acid  is  hydrated  and  stable,  but  loses  its  water  at  120°,  and  becomes 
insoluble.  The  oil  also  contains  fatty  acids  formed  by  the  decom- 
position or  alteration  of  the  sulphonic  acid,  their  proportion  varying 
with  the  conditions.  They  are  polymerised  acids,  but  the  condens- 
ation does  not  proceed  so  far  as  stated  by  Juillard,  the  highest 
polymeride  being  diricinolei'c  acid.  The  difference  is  due  to  the  fact 
that  Juillard  added  sodium  chloride  to  the  products,  and  this  in 
presence  of  sulphuric  acid  liberated  hydrochloric  acid,  which  is  a 
powerful  polymerising  agent.  The  author  employed  sodium  sulphate 
Efi  the  precipitating  salt. 

The  sulphonic  acid  tends  to  give  yellowish  shades,  whilst  the 
polymeric  acid  tends  to  give  carmine  shades  with  a  bluish  tint. 

C.  H.  B. 

Hydroxypyruvic  Acid,  a  Product  of  Decomposition  of 
Cellulose.  By  W.  Will  (Ber.,  24,  400— 407).— By  the  action  of 
aqueous  soda  on  a  solution  of  collodion  wool  in  alcoholic  ether,  the 
mixture  becomes  wnrm,  and  alf  solid  substance  is  taken  up  by  the 
alkaline  solution.  When  the  latter  is  acidified,  carbonic  anhydride 
and  oxides  of  nitrogen  are  evolved,  and  a  gelatinous  precipitate 
separates,  which  solidifies  to  a  gummy,  brittle  mass,  insoluble  in 
water,  but  soluble  in  alcohol  and  alkalis.  It  is  identical  with  the 
substance  described  by  Eder  (Abstr.,  1880,  373)  as  cellulose  dinitrate, 
but  is  in  reality  no  longer  a  derivative  of  cellulose,  as  it  does  not 
yield  the  latter  when  treated  with  ferrous  chloride,  and  decomposes 
on  boiling  with  water,  evolving  hydrogen  cyanide. 

If  the  alkaline  collodion  solution  be  kept  at  20°  for  24 — 30  hours,  a 
point  is  found  at  which  acids  no  longer  cause  any  precipitate.  The 
solution  reduces  alkaline  copper  solution,  which  has  led  former 
investigators  to  assume  the  presence  of  sugars,  but  the  results  given 
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)elow  show  this  to  be  incorrect.  If  the  solution  is  acidified  with 
lilute  sulphuric  acid,  .warmed  gently  to  remove  oxides  of  nitrogen, 
id  a  mixture  of  phenylhydrazine  hydrochloride  and  sodium  acetate 
^dded,  a  compound  separates  at  80°  which  has  the  properties  of  an 
)sazone.  It  crystallises  from  hot  benzene  in  pale-yellow,  prismatic 
crystals,  melts  at  205°  with  evolution  of  gas,  when  quickly  heated, 
md  has  the  composition  C15HUN4O0.  It  would  therefore  appear  to 
lave  the  constitution 

N3HPh:CH-C(NoHPh)-C00H. 

In  agreement  with  this  formula,  it  is  found  to  be  a  strong  mono- 
isic  acid ;  the  sodium  salt,  CuHjaN^i'COONa,  crystallises  in  pale 
yellow,  lustrous  needles,  and  melts  at  231°  with  decomposition  ;  the 
potassium  salt  closely  resembles  this  and  melts  at  233°  with  de- 
)mposition ;  the  ammonium  salt  forms  very  slender,  pale-yellow 
leedles,  melting  at  200°,  and  the  calcium  salt  pale-yellow  needles 
rhich  begin  to  decompose  at  100°,  with  evolution  of  a  carbamine 
klour.  The  ethyl  salt  crystallises  in  long,  brownish-yellow  needles 
md  melts  at  149"". 

An  attempt  to  convert  the  osazone  into  the  corresponding  "  osone  " 
)y  Fischer's  method  was  unsuccessful,  just  as  in  the  case  of  the 
>sazone  of  glyoxal.  The  mother  substance  of  the  osazone  was  there- 
fore prepared  directly  from  the  alkaline  collodion  solution  ;  this  was 
irst  acidified  with  sulphuric  acid,  the  excess  of  the  latter  removed  by- 
barium  nitrate,  the  filtrate  precipitated  with  lead  acetate,  and  the  lead 
salt  washed  and  decomposed  with  hydrogen  sulphide.  The  solution 
on  evaporation  gave  off  carbonic  anhydride,  oxides  of  nitrogen,  formic 
and  hydrocyanic  acids,  and  the  residue,  in  addition  to  the  acid  yield- 
ing the  above  osazone,  also  contained  oxalic  acid ;  the  latter  is  not, 
however,  found  in  the  freshly  prepared  solution.  The  mixture  was 
evaporated  to  dryness,  and  heated  until  no  more  nitrogen  remained  in 
the  residue,  which  was  then  dissolved  in  water,  precipitated  with 
calcium  carbonate,  and  the  filtrate  precipitated  a  second  time  with  lead 
acetate.  The  acid  prepared  from  the  lead  salt  forms  a  syrup  which 
becomes  solid  and  brittle  on  cooling.  It  has  a  strongly  acid,  astrin- 
gent taste,  is  readily  soluble  in  Avater,  and  is  precipitated  in  flakes  by 
alcohol  and  ether ;  it  reduces  ammoniacal  copper  and  silver  solution,  and 
yields  salts  which  are  for  the  most  part  soluble  in  water.  The  aqueous 
solutions  of  the  acid  and  its  salts  are  slightly  la^vorotatory.  The 
calcium  salt,  (C3H304)2Ca  -I-  8H2O,  is  a  granular  precipitate,  which 
retains  4  mols.  HoO  at  110°,  and  only  loses  the  latter  at  180°,  under- 
going further  decomposition  at  the  same  time.  The  strontium  salt, 
(C3H304)2Sr  -f  4H2O,  is  similar,  and  the  cadmium  salt  is  a  white  com- 
pound, soluble  in  water. 

The  analyses  of  the  salts  confirm  the  formula  C3H4O4 ;  there  are, 
however,  two  acids  of  this  composition  capable  of  yielding  an  osazone 
of  the  above  constitution,  namely,  CHO-CH(OH)-COOH  and 
0H*CH2*C0"C00H,  which  stand  to  one  another  in  the  same  relation 
as  dextrose  to  levulose.  The  acid,  is  not  oxidised  by  bromine-water, 
and  is  unaltered  on  boiling  with  lime  and  baryta- water ;  these 
properties  agree  best  with  the  secoud  of  these  formulas,  and  the  acid 
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is  therefore  probably  hydroxypyrtivic  acid.  It  shows  all  the  reHcfions 
of  an  alcohol,  yielding  a  benzoyl  compound,  &c.  H.  G.  C. 

Action  of  Ammonia  and  of  Amines  on  Ethyl  Acetosuccinate 
and  its  Homologues.  By  W.  O.  Emeky  (Annalen,  260, 137—160).— 
By  treating  ethyl  acetosuccinate  with  ammonia,  Conrad  and  Epstein 
obtained  a  compound  which  they  named  ethyl  amidacetosuccinate, 
NH2-CMe:C(COOEt)-CH2-COOEt  (Abstr.,  1888,  253).  This  sub- 
stance, which  the  author  names  ethyl  ai-amidethylidenesttccinate,  can 
also  be  prepared  by  dissolving  ethyl  acetosuccinate  in  an  alcoholic 
solution  of  ammonia,  saturated  at  0°,  and  keeping  the  solution  for 
24  hours  at  the  ordinary  temperature  ;  it  separates  from  alcohol  in 
large,  transparent,  rhombic  crystals,  a  :  b  :  c  =  0*51504  :  1  :  0-60033. 
melts  at  62°,  and  is  readily  soluble  in  ether,  alcohol,  and  chloroform, 
but  rather  more  sparingly  in  carbon  bisulphide,  and  almost  insolubk' 
in  cold  water.     The  acetyl  derivative, 

NHAc-CMe:C(COOEt>CHa-COOEt 

is  produced  when  the  ethereal  salt  is  heated  at  155 — 160"  with  acetir 
anhydride  for  several  hours ;  it  is  a  thick,  yellow  liquid,  of  sp.  gr, 
1-12873  at  2074°,  and  boils  at  175—176°  (about  11  mm.). 

The  lactam    I  ^C-COOEt  is  obtained  when  ethyl  a-acetyl- 

C  O  C  — Ho 
amidethylidenesuccinate  is  distilled  slowly  under  reduced  pressui-e, 
or  heated  at  145 — 150°  until  alcohol  is  no  longer  given  off.  It 
crystallises  from  ether  in  colourless  needles,  melts  at  133 — 134°. 
boils  at  195°  (about  12  mm.),  and  is  readily  soluble  in  alcohol,  but 
only  sparingly  in  ether  and  carbon  bisulphide.  It  crystallises  un- 
changed from  water,  combines  with  bromine  in  carbon  bisulphide- 
solution,  and  yields  a  deliquescent  sodium  derivative  when  treated 
with  sodium  ethoxide  in  alcoholic  ethereal  solution.  The  acetyl 
derivative,  C10H13NO4,  is  formed  in  small  quantities  when  the  lactam 
is  heated  at  155 — 160°  with  acetic  anhydride  ;  it  separates  from 
ether,  in  which  it  is  sparingly  soluble,  as  a  colourless,  crystalline 
powder,  and  melts  at  141 — 142°. 

NMe'CMe 

A  lactam,  which  has  probably  the  constitution   I  ^C'COOEfc 

is  obtained  when  ethyl  acetosuccinate  is  treated  with  anhydrous- 
methylamine,  either  alone,  or  in  alcoholic  or  ethereal  solution,  at  the 
ordinary  temperature,  and  the  product  distilled  under  a  pressure  of 
11  mm.  It  separates  from  carbon  bisulphide  and  ether,  in  which  it 
is  very  readily  soluble,  in  colourless  crystals,  melts  at  42°,  and  boils 
at  160°  (11  mm.);  it  is  not  converted  into  an  acetyl-derivative  by 
acetic  anhydride  at  155 — 160°. 

A  lactam  of  the  composition  C10H15NO3  can  be  obtained  from  ethyl 
acetosuccinate  and  ethylamine  in  like  manner ;  it  crystallises  in 
colourless  needles,  melts  at  75 — 76°,  boils  at  165°  (14  mm.),  and 
resembles  the  preceding  compound  in  its  other  properties. 

The  lactam  C11H17NO3,  prepared  from  ethyl  acetosuccinate  and 
propylamine  in  a  similar  manner,  crystallises  in   colourless  needles,. 


ORGANIC  CHEMISTRY.  545 

melts  at  50°,  boils  at   172°  (14  to  15  mm.),  and   resembles  the  two 

preceding'  compounds  in  its  bebaviour  with  solvents. 

The  lactam,  CioHioNOa,  formed  by  distilling, the  reaction-product  of 

isobutylaraine  and  ethyl  acetosuccinate,  crystallises  in  needles,  melts 
I  at  68°,  and  boils  at  175°  (about  15  mm.).  The  compound  CuHoiN^Oa, 
»     obtained  from  amylamine  and  ethyl  acetosuccinate  in  like  manner, 

crystallises  from  cai'bon  bisulphide  in  plates,  melts  at  51 — 52°,  and 

Iio'ils  at  188°  (16  mm.). 
All  the  alkylated  lactams  described  above  turn  yellow  on  exposure 
D  the  air,  and  are  resinified  by  a  boiling  solution  of  barium  hydroxide, 
lut  the  compounds   obtained   by  treating  ethyl  acetosuccinate   and 
thyl  phenylacetosuccinate  with  ammonia  are  very  stable  as  regards 
heir  behaviour  with  barium  hydroxide. 
A    lactam   of  the    composition  CqHi^NOu    is   obtained    in    crystals 
irhen  ethyl  methylacetosuccinate  is  mixed  with  alcoholic  ammonia, 
'     saturated   at   0°,    and   after  keeping  for  48  hours  at  the    ordinary 
temperature,   the   solution    slowly    evaporated ;    it   crystallises    from 
ethyl  acetate  in  small,  colourless  prisms  melting  at  127°. 

A  compound  melting  at  147 — 149°  is  formed  when  ethyl  phenyl- 
acetosuccinate is  treated  with  alcoholic  ammonia  (compare  Weltner, 
^—A-bstr.,  1885,    793)  ;  analyses  of  this   substance  left  its  composition 
^^pndetermined,  but  when   it   is  heated  at   160°  for  some  time,  it  is 
^^■onverted  into  the  lactam  of  ethyl  a-amidoethylidenephenylsuccinate. 
^^this    compound    crystallises    from   hot    ethyl   acetate    in    colourless 
needles,   melts   at   127 — 128°,  and  is   readily  soluble  in  alcohol  and 
ether,  but    rather   more    sparingly  in    carbon  bisulphide    and  ethyl 
acetate ;  its  constitution  is  represented  by  the  formula 

Combination  of  Malic  Acid  with  Alkaline  Phospho- 
molybdates.  By  D.  Geknez  (Compt.  rend.,  112,  226—229).— 
Measurements  of  the  rotatory  powers  of  solutions  of  malic  acid 
with  various  proportions  of  the  white  alkaline  phosphomolybdates  of 
the  type  3M20,P205,5Mo03  indicate  in  the  case  of  the  sodium  and 
ammonium  salts  compounds  containing  respectively  four  equivalents 
of  malic  acid  to  one  of  the  phosphomolybdate,  and  two  equivalents  of 
ficid  to  three  of  phosphomolybdate.  The  potassium  salt  does  not 
behave  quite  in  the  same  manner,  the  only  compound  definitely 
indicated  being  one  containing  two  equivalents  of  the  acid  and  one  of 
the  phosphomolybdate.  C.  H.  B. 

Ethyl  Ethoxyoxalacetate.  By  W.  Wislicenus  and  M.  Scheidt 
(-Ber.,  24,  432 — 434). — By  the  action  of  sodium  ethoxide  on  a 
mixture  of  ethyl  oxalate  and  ethyl  ethoxyacetate,  the  sodium  com- 
pound of  ethyl  ethoxyoxalacetate  is  formed, 

COOEt-COOEt  +  COOEt-CHojOEt  -f  NaOEt  = 

COOEt-CNa(OEt)-CO-COOEt  +  EtOH. 

This  does  not  crystallise  out  on  remaining,  and  is  therefore  at  once 

TOL.  LX.  2    0 
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decomposed  by  water,  and  the  ethyl  ethoxyoxalacetate  extracted  with 
ether.  The  latter  is  a  colourless,  somewhat  thick  oil,  which  boils  at 
155 — 156°  (17  mm.),  and  is  sparingly  soluble  in  water  and  miscible 
with  alcohol  and  ether.  Its  alcoholic  solution  is  coloured  deep  violet 
by  ferric  chloride,  and  it  gives  a  bluish-green  copper  salt  on  the  addi- 
tion of  cupric  acetate.  It  unites  with  phenylhydrazine  with  elimination 
of  Avater,  and  the  resulting  hydrazone  appears  to  behave  in  a  similar 
manner  to  that  of  ethyl  oxalacetate  (Abstr.,  1888,  1178). 

H.  G.  C. 

Synthesis  of  Alkyltricarballylic  Acids  and  other  Polycarb- 
oxylic  Fatty  Acids.  By  K.  Auwers  (iier.,  24,  307— 814).— Ethyl 
sodiomalonate  combines  directly  with  various  ethereal  salts  of  un- 
saturated acids,  the  reaction  taking  place  very  readily.  Ethyl 
crotonate  and  ethyl  sodiomalonate,  for  example,  yield  the  compound 
C00Et-CHNa-CHMe-CH(C00Et)2,  from  which  /i-methylglutaric 
acid,  COOH-CHo-CHMe-CHo-COOH,  identical  with  the  compound 
(m.  p.  85 — 86°)  prepared  by  Kommenos  (Abstr.,  1884,  422)  is  ob- 
tained on  hydrolysis. 

Ethereal  salts  of  tricarballylic  acid  and  its  homologues  can  be 
easily  prepared  by  treating  ethyl  fumai*ate  with  ethyl  sodiomalonate 
and  its  homologues  ;  the  product  is  in  this  case  a  compound  of  the 
constitution  C00Et-CHNa-CH(C00Et)-CR(C00Et)2,  which,  on 
hydrolysis,  is  converted  into  an  acid  having  the  constitution 
COOH-CHo-CH(COOH)-CHR-COOH.  Tricarballylic  acid  and  its 
methyl  (m.  p.  180°),  etliTjl  (m.  p.  147 — 148°),  'propyl  (m.  p. 
151 — 152°),  and  isopropyl  derivatives  were  prepared  in  this  way; 
these  acids  are  all  readily  soluble  in  water  and  alcohol,  but  only 
sparingly  in  ether,  and  very  sparingly  in  benzene  and  light  petroleum. 
A  good  yield  of  the  crude  substituted  tricarballylic  acid  is  obtained 
in  every  case,  but  the  product  is  very  difficult  to  purify,  probably 
because  it  is  mixed  with  stereochemically  isomeric  compounds. 

AVhen  tricarballylic  acid  is  treated  with  acetic  chloride,  it  loses 
1  mol.  HoO,  being  converted  into  a  compound  melting  at  131°,  the 
constitution  of  which  has  not  yet  been  determined. 

A  tetracarboxylic  acid  of  the  constitution 

COOH-CH2-CH(COOH)-CH2(COOH)-CH2-COOH 

is  obtained  when  ethyl  sodiomalonate  is  treated  with  ethyl  aconitate, 
and  the  product,  which  has,  doubtless,  the  constitution 

COOEt-CHo-C]Sra(COOEt)-CH(COOEt)-CH(COOEt)„ 

submitted  to  hydrolysis ;  the  same  acid  is  formed  when  the  conden- 
sation product  of  ethyl  fumarate  and  ethyl  ethenyltricarboxylate,  a 
substance  which  must  have  the  constitution 

COOEt-CHNa-CH(COOEt)-C(COOEt)2-CH2-COOEt, 

is  hydrolysed.  It  crystallises  very  readily,  melts  at  189°,  and  is 
probably  identical  with  the  acid  (m.  p.  185°)  obtained  by  Bischoff 
(Abstr.,  1888,  1061)  from  ethyl  butanehexacarboxylate. 

F.  S.  K. 
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Action  of  Ethyl  /3-Broniopropionate  on  Ethyl  Malonate  and 
Ethyl  Acetoacetate.  By  W.  0.  Emery  (Ber.,  24,  282—286).— 
Ethyl  carboxijghUarate,  COOEt-CH/CHa'CHCCOOEfc),,  is  obtained, 
together  with  a  much  smaller  quantity  of  ethyl  pentanetetracarb- 
oxylate  when  ethyl  /3-bromopropionate  is  boiled  with  an  alcoholic 
solution  of  ethyl  sodiomalonate.  It  is  a  colourless  liquid  of  sp.  gr. 
1-0808  at  20°/4°,  and  boils  at  161°  (12  to  13  mm.)  ;  when  hydrolysed 

ith  alcoholic  potash,  it  yields  carboxyglutaric  acid  as  a  thick  syrup. 

Ethyl  1:3:3: 5-pentanetetracarboxylate, 

COOEt-CH2-C(COOEt)2-CHo-CHo-COOEfc, 

a  colourless  oil  of  sp.  gr.  1-1084  at  2074°  ;  it  boils  at  215°  (13  mm.). 
1:3:  b-Pentanetricarhoxylic  acid,, 

C00H-CHo-CH(C00H)-0H2-CHo-C00H, 

obtained  when  ethyl  pentanetetracarboxylate  is  hydrolysed  with 
Icoholic  potash,  and  the  syrupy  acid,  obtained  in  this  way,  boiled 
ith  concentrated  hydrochloric  acid  until  the  ev^olution  of  carbonic 
ihydride  is  at  an  end  ;  it  crystallises  in  colourless  needles  and  melts 
106—107°.  The  silver  salt,  CBHgOeAga,  is  colourless. 
Ethyl  a-acetylglutarate  can  be  obtained  by  treating  ethyl  a-bromo- 
propionate  with  ethyl  sodioacetoacetate ;  it  has  a  sp.  gr.  of  1"07115 
at  20°/4°,  and  boils  at  162°  under  a  pressure  of  11  mm.  It  reacts  with 
ammonia  and  with  amines,  yielding  amido-derivatives  of  ethyl 
a-ethylideneglutarate  ;  the  latter  can  be  converted  into  lactams  with 
limination  of  alcohol.  E.  S.  K. 

Derivatives  of  Levulosecarboxylic  Acid.  By  G.  DL'll  {Ber., 
24,  348 — 351). — The  author  has  already  described  an  improved 
method  for  preparing  levulosecarboxylic  acid  (Abstr.,  1890,  596). 

The  ammonium  salt  of  levulosecarboxylic  acid  is  formed  when 
levulosecarboxylic  acid  is  dissolved  in  the  least  quantity  of  water, 
saturated  with  ammonia,  and  alcohol  cautiously  added  to  the  solution  ; 
t  crystallises  in  beautiful,  prismatic  crystals  on  allowing  the  solution 
to  remain  over  sulphuric  acid. 

Tetrahydroxybutanetricarhoxylic  acid, 

C00H-[CH-0H]3-C(0H)(C00H),, 

is  prepared  by  warming  levulosecarboxylic  acid  (10  grams)  with 
dilute  nitric  acid  (1  :  2,  20  grams)  on  the  water-bath  at  40°  for 
24  hours  and  evaporating  the  liquid  at  60 — 70°.  The  syrupy  mass 
thus  obtained  is  converted  into  the  calcium  salt,  from  which  the  acid 
is  liberated  by  shaking  it  up  with  dilute  sulphuric  acid  (1  :  10)  ; 
an  equal  bulk  of  strong  alcohol  is  then  added,  the  mixture  allowed 
to  remain  for  a  time,  filtered,  and  the  alcoholic  solution  evaporated 
in  a  vacuum  over  sulphuric  acid  to  a  syrup.  It  crystallises  in  colour- 
less tablets,  becomes  opaque  on  remaining  over  sulphuric  acid, 
softens  at  140°,  and  melts  completely  at  146 — 147°.  When  work- 
ing with  large  quantities  of  calcium  salt,  the  syrupy  acid  crystal- 
lises with  difficulty  to  a  soft,  white  mass,  consisting  of  long,  slender 
needles.  The  author  supposes  this  to  be  a  lactone;  as,  when  a 
neutral  solution  is  allowed  to  remain  for  a  time,  it  becomes  acid.    The 

2  0  2 
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calcium  salt,  (C7H70io)2Ca3  +  GHoO,  is  purified  by  dissolving  ifc  in 
dilute  hydrocliloric  acid,  shaking  with,  animal  chai'coal,  and  then 
adding  sodiam  acetate  to  the  warm  solution  until  a  slight  precipitate 
remains  ;  on  cooling,  the  normal  calcium  salt  separates  as  a  crystalline 
mass.  The  mon-acid  j^otassium  salt,  CvHgOioKa,  is  especially  charac- 
teristic, and  is  obtained  on  evaporating  an  aqueous  solution  of  the  acid,, 
two-thirds  neutralised  with  potash,  in  a  vacuum  over  snlphuric  acid, 
in  beautiful,  large,  prismatic  crystals,  and  is  precipitated  from  its 
aqueous  solution  by  alcohol  in  microscopic,  oblique  prisms.  The  di- 
acid  potassium  salt  and  the  normal  cadmium,  zinc,  and  strontium 
salts  were  also  prepared. 

The  pkenylhydrazide  crystallises  from  50  per  cent,  acetic  acid  in 
long,  slender,  yellow  needles,  is  insoluble  in  cold  water,  alcohol,  and 
glacial  acetic  acid,  dissolves  in  concentrated  sulphuric  acid  with  a 
violet  colour;  it  begins  to  decompose  at  200°,  and  then  carbonises 
to  a  hard,  black  mass.  Analysis  showed  that  two  phenylhydrazine 
residues  were  contained  in  the  molecule. 

By  heating  the  acid  to  a  temperature  slightly  above  its  melting 
point,  only  a  small  quantity  of  carbonic  anhydride  was  evolved.  The^ 
melt  contained  the  unaltered  acid  ;  neither  saccharic,  isosaccharic,. 
metasaccharic,  mucic  acid,  nor  any  other  acid  could  be  detected. 

E.  C.  R. 

Constitution  of  Thiocarbamide.  By  L.  Storch  (Monatsh.,  11,. 
452 — 471). — The  author  has  endeavoured  to  obtain  from  thiocarb- 
amide, by  the  action  of  oxidising  agents,  a  bisulphide  of  the  consti- 
tution KH:C(XHo)-S-S-C(NH2):NH  (compare  Maly,  Abstr.,  1890, 
1399).  The  formation  of  such  a  compound  would  lead  to  the  con- 
clusion tliat  thiocarbamide  is  a  mercaptan,  having  the  constitution 
NH:C(SH)-NH2,  and  not  the  symmetrical  diamide  NHs-CS'NHa.  The 
oxidation  was  conducted  in  acid  solutions  with  iodine,  potassium  per- 
manganate, potassium  chlorate,  nitrous  acid,  and  hydrogen  peroxide 
respectively,  and  in  every  case  the  bisulphide  was  formed.  The  best 
•  yield  was  obtained  when  the  thiocarbamide  (5'5  grams)  was  dissolved 
m  a  mixture  of  water  (100  c.c.)  and  nitric  acid  of  sp.  gr.  1*22  (110  c.c.)' 
and  the  solution  cooled  in  ice  and  treated  with  potassium  perman- 
ganate (253*5  c.c.  of  a  0*6619  normal  solution),  the  nitrate  of  the 
base,  C2!S2N4H6(HN03)2,  separated  in  almost  insoluble  prisms  (yield 
114 — 123  per  cent,  of  the  thiocarbamide  employed).  The  new  com- 
pound is  gradually  decomposed  by  water  with  evolution  of  gas  at- 
ordinary  temperatures,  and  cannot  be  kept  for  any  length  of  time  in 
the  dry  state  ;  its  aqueous  solution  does  not  become  coloured  when 
treated  with  ferric  chloride  or  copper  sulphate,  but  gives  a  precipitate 
of  silver  sulphide  on  warming  with  silver  nitrate ;  and  its  formation 
favours  the  view  that  thiocarbamide  must  be  represented,  at  least  in 
acid  solution,  as  a  mercaptan.  When  the  oxidation  is  effected  in 
presence  of  oxalic  acid,  an  acid  oxalate,  C2S2N4H6,2C2Hi02,iH.iO,. 
is  formed.  "  G.  T.^M. 

Conversion  of  Alkylthiosinamines  and  Alkylallylsemithio- 
carbazides  into  Isomeric  Bases.  By  C.  Avenarius  (IJer.,  24, 
260 — 271). — By  the  action  of  potassium  thiocyanate  on  bromethyl- 
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umine  hydrobromide,  Gabriel  (Abstr.,  1889,  848 ;  1890,  127)  obtained 
a  new  base,  which  has  one  of  the.  following  constitutional  formulae  : — 

The  corresponding  derivatives  containing  aromatic  radicles  were  then 
obtained  by  Prager  (Abstr.,  1890,  159)  by  an  intramolecnlar  cha.nge 
from  aromatic  allylthiocarbamides.  The  author  has  investigated  the 
action  of  hydrochloric  acid  at  100°  on  the  corresponding  alkylallyl- 
tbiocarbamides,  and  finds  that  the  reaction  takes  place  in  a  similar 
manner. 

The  substituted  allylthiocarbamides  or  thiosinamines  were  pre- 
pared by  the  action  of  the  amines  on  allylthiocarbimide.  Methyl- 
thiosinamine,  NHMe'CS'NH'CsHg,  is  a  crystalline  mass,  melting  at 
46°,  and  sparingly  soluble  in  water,  readily  in  alcohol,  ether,  and 
benzene;  ethylthiosina'mine,  NHEt'CS'NH'CsHs,  forms  colourless 
plates  melting  at  41°  ;  propylthiosiii amine,  NHPr^'CS'N'H'CaHs,  crys- 
tallises in  thin  plates  melting  at  61°,  whilst  amylthiosinamine  could 
only  be  obtained  as  an  oil.  Of  the  disubstituted  thiosinamines,  di- 
ethylthiosinamine  has  already  been  obtained  by  Gebhardt  (Abstr., 
1885,  383)  ;  piperylthiosinamine,  CoHioN'CS'NH-CsHs,  could  only  be 
obtained  as  an  oil. 

The  molecular  interchange  takes  place  on  heating  with  hydrochloric 
acid  at  100°,  and  probably  proceeds  in  the  following  manner  : — 

CH=-9H         f,  +  HCl  =  ^^'•9^^' ^? 

CH,-NH-C-NHX  CHj-  N :  C-NHX 

Methylpseudothiosinamine,   I  ^C'NHMe,  is  crystalline,  melts 

at  57°,  and  boils  without  decomposition  at  228°,  and  yields  a  picrate 
melting  at  147°,  and  an  oily  hydrochloride.  EthylpseudothiosinaTnine, 
CiH^NS'NHEt,  crystallises  from  light  petrolenm  in  slender  needles, 
melts  at  63°,  and  boils  at  230°.  Its  hydrochloride  !■&  also  liquid,  whilst 
the  picrate  forms  slender,  golden-yellow  needles  melting  at  143°. 
Frcpylpseiidothiosinamine,  C4H7NS*I^HPr%  is  a  yellow  oil  which  has 
a  strongly  basic  odour  and  boils  at  237°.  Its  platinochloride  and 
picrate  crystallise  well,  the  latter  melting  at  123°.  Amylpseudothio- 
sinamine,  CiHtNS'NH'CsHh,  has  an  extremely  unpleasant  odour, 
melts  at  32^  and  boils  at  267°. 

Diethylpseudothiosinamine,  C^HvNS'NEta,  is  a  colourless  oil  which 
has  also  an  unpleasant  odour,  and  boils  at  226°.  Its  platinochloride 
melts  at  160",  and  its  picrate  at  99°.  Piperylpseudothiosinamine, 
C4H7NS*NC5Hio,  is  a  yellowish  oil  which  boils  ac  277°,  is  very 
sparingly  soluble  in  water,  and  yields  a  picrate  melting  at  112°.  It 
is  an  extremely  stable  base,  and  is  not  altered  by  sodium  in  boiling 
amyl  alcohol  solution  or  by  phosphonium  iodide  at  200°.     It  combines 
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with  metliyl  iodide  forming  the  mefhiodide,  C^HiNS'lSCsiiini'Mel,  a 
crystalline,  hygroscopic  substance  which  melts  at  07°,  and  is  extremely 
soluble  in  water.  By  the  action  of  silver  oxide,  it  yields  an  oil  free 
from  halogen,  which  is  probably  C4H7NS*NC5Hio,MeOH,  and  has  an 
odour  resembling  that  of  the  lobster.  On  oxidation,  piperylpseudo- 
thiosinamine  is  converted  into  /3-methyltaurine,  showing  that  the 
sulphur  atom  causes  the  closing  of  the  chain. 

In  order  to  ascertain  whether  the  alkylated  pseudothiosinamine.s 
have  a  constitution  corresponding  with  the  first  or  second  of  the  for 
mula?  given  above  for  the  unalkylated  base,  ethylpseudothiosinamine 
was  treated  with  ethyl  iodide  ;  the  diethyl  compound  obtained  was 
identical  with  that  described  above,  and  therefore  contains  both 
ethyl  groups  combined  with  the  same  nitrogen  atom.  The  alkylated 
bases,  as  well  as  the  aromatic  derivatives  obtained  by  Prager,  must^ 
therefore,  have  the  constitution  represented  by  the  second  formula. 

The  substituted  allylsemithiocarbazides  undergo  a  similar  intra- 
molecular change  when  heated  with  hydrochloric  acid.  The  following 
semithiocarbazides  have  been  prepared  : — phenylallylsemithiocarb- 
azide,  C3H5-NH-CS-N,H2Ph,  melting  at  118°  (see  also  Dixon,  Trans., 
1890,  2(32)  ;  orihotolylallylsejuithiocarhazide,  which  forms  slender 
needles  melting  at  105°;  paratolylallylsemithiocarbazidc,  crystallising 
in  small,  white  needles  and  melting  at  128"  ;  and  ^-naphthylallyhemi- 
thiocarhazide,  melting  at  155". 

The  molecular  interchange  was  carried  out  in  a  manner  similar  to 
that  of  the  thiosinamines.  Fhenylpropyleiiepseudosemithwcarbazide, 
C4H7NS-NoH2Ph,  crj'stallises  in  yellowish  plates,  melts  at  93°,  and 
yields  y3-methyltaurine  on  oxidation ;  its  hydrochloride  forms  stellate 
groups  of  pink  crystals  and  melts  at  202°,  whilst  the  sparingly  soluble 
picrate  melts  at  167**.  Orthotolylpropylenepsendoaemithiocarbazide  also 
forms  a  pink  hydrochloride,  but  the  free  base  could  not  be  obtained  in 
crystals.  The  paratolyl  compound  crystallises  from  alcohol  in  slender 
needles  melting  at  138°,  and  the  fi-naphthyl  compound  forms  a  floccu- 
lent  precipitate  which,  after  recrystallisation  from  alcohol,  melts  at 
160°.  H.  G.  C. 

Action  of  Ethyl  Oxalate  on  Acetothienone.  By  A.  Angeli 
(Ber.,  24,  232 — 233). — Like  benzophenone  and  pyrryl  methyl  ketone 
(Abstr.,  1890,  1156,  1243),  acetothienone  unites  with  ethyl  oxalate  in 
presence  of  sodium  ethoxide,  forming  the  ethyl  salt  of  acetothienonc- 
oxalic  acid,  CiSHa-CO-CHa'CO-COOEt,  which  separates  from  light 
petroleum  in  large,  yellow  crystals.  It  melts  at  42°,  gives  an  intense 
bluish-violet  coloration  with  isatin  and  snlphuric  acid,  and  is  re- 
solved by  alcoholic  potash  into  acetothienone  and  oxalic  acid.  Its 
alcoholic  solution  gives,  with  cupric  acetate,  a  copper  compound  crys- 
tallising in  pale-green  needles  ;  ferric  chloride  gives  an  intense  red 
coloration. 

It  yields  compounds  with  aniline  and  phenylhydrazine  resembling 
those  obtained  from  the  corresponding  benzoyl  and  pyrroyl  com- 
pounds. With  hydroxylamine,  it  forms  a  substance  crystallising  in 
long,  colourless  needles,  the  constitution  of  which  is  probably  repre- 
sented by  one  of  the  following  formulae  : — 


i 


ORGA.NIC   CHEMISTRY.  551 

H.   G.  C. 

Biophen.  By  L.  E.  Levi  (Chem.  Centr.,  1890,  ii,  949—950  ;  from 
Technology  Quarterly,  3,  Xo.  2). — Just  as  thiophen  is  prepared  by  the 
action  of  phosphorus  trisulpliide  on  succinic  acid,  so  also  should  a 
[closed-chain  compound  containing  two  atoms  of  sulphur  be  formed 
by  the  action  of  phosphorus  trisulpliide  on  thiodiglycollic  acid.  By 
heating  a  mixture  of  5  grams  of  thiodiglycollic  acid  and  10  grams 
of  phosphorus  trisulphide  in  15 — 20  c.c.  of  ether  in  a  sealed  tube 

PTTPl-T 
Por  two  hours  at  170°,  a  compound  of  the  formula  S^Cru-njT^^    ^^ 

[formed,  which  the  author  has  named  hiophen.  The  liquid  contained 
|in  the  sealed  tube  is  washed  in  a  separating  funnel  with  potash, 
[dried  with  calcium  chloride,  and  the  ether  distilled  off,  after  which 
[the  biophen  remains  as  an  oil.  It  boils  at  165 — 170°.  With  sulph- 
uric acid  and  isatin,  it  gives  the  indophenin  reaction. 

Acetohienone  is  prepared  by  the  action  of  acetic  chloride  in  the 
[presence  of  aluminium  chloride  ;  it  is  an  oil  which  boils  at  300° 
I  with  decomposition.  The  pJienylhydrazide,  CiSoHa'CMeiNaHPh,  melts 
'at  125°.  I*henyl  hiiinyl  ketone,  CiSoHa'COPh,  is  prepared  in  a  corre- 
sponding manner  to  the  acetyl  derivative;  it  is  a  dark-brown  oil, 
soluble  in  alcohol  and  ether,  and  boiling  at  241°.  Nitrophenyl  hietiyl 
ketone,  C11H7S0O3N,  is  prepared  by  the  action  of  nitric  acid  of  sp.  gr. 
1*62  on  the  last-named  compound,  under  efficient  cooling ;  it  melts 
at  112°.  J.  W.  L. 

Discrimination  between  Allylbenzene  and  Propenylbenzene 
Derivatives  by  means  of  their  Dispersive  Powers.  By  R.  Nasini 
{Bend.  Acad.  Lincel,  6,  ii,  299 — 301). — The  author  claims  that  Eyk- 
man's  method  of  distinguishing  allylbenzene  from  propenylbenzene 
derivatives  (Abstr.,  1890,  748)  rests  on  Gladstone's  observations 
(Trans.,  1884,  241)  and  his  own  (Eend.  Acad.  Lincei,  1,  i;  Abstr., 
1885,  210  and  1097).  S.  B.  A.  A. 

Lupeol.  By  A.  Likiernik  (Ber.,  24,  183 — 186). — The  term  lupeol 
is  applied  to  a  compound  obtained  from  the  husks  of  Lupinus  luieus 
seeds.  These  are  extracted  with  ether,  and  the  residue  remaining 
after  evaporation  of  the  solvent  is  hydrolysed  with  alcoholic  potash 
and  dissolved  in  water ;  on  treatment  of  the  solution  with  ether,  the 
lupeol  dissolves,  and  crystallises  on  evaporation.  It  is  insoluble  in 
water,  but  readily  dissolves  in  chloroform,  benzene,  and  light  petr- 
oleum ;  from  dilute  alcohol,  it  is  deposited  in  long,  colourless  needles 
which  melt  at  204°. 

Lupeol  has  the  fonnula  Coelli-iO,  and  therefore  contains  two  atoms 
of  hydrogen  less  than  cholesterol ;  its  rotatory  power  is  [a]n  =  +27°  ; 
a  brown  coloration  is  produced  by  adding  concentrated  sulphuric  acid 
to  a  chloroform  solution,  whilst  the  addition  of  acetic  anhydride  and 
two  drops  of  concentrated  sulphuric  acid  yields  a  red  coloration  which 
changes    after    some    time    to    intense    violet-red.      The     benzoate. 
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C26H4i*OBz,  which  may  be  convenieDtlj  employed  to  obtain  pure 
lupeol,  crjstrallises  from,  ether  in  lustrous,  transparent  prisms  melting 
at  250°.  The  acetate,  C26H4i'OAc,  is  deposited  from  dilute  alcohol  in 
feathery  groups  of  needles  melting  at  230°. 

On  treatment  with  bromine  dissolved  in  chloroform,  a  hromo-'hriva- 
tive,  C26H4iBrO,  is  formed,  crystallising  in  small,  colourless,  nodular 
aggregates  and  melting  at  150".  J.  B.  T. 

Phenoxyethylamine  and  Paracresoxyethylamine.  By  R. 
ScHREiBER  (Ber,,  24,  189 — 196 ;  compare  C.  Schmidt,  Abstr.,  1890, 
373). — Benzoylphenoxi/ethylamiue,  OPh-CHa'CHo-NHBz,  crystallises 
from  very  dilute  acetic  acid  in  slender,  colourless  needles,  and  melts 
at  93**.     The  acetyl  derivative  melts  at  78°. 

BrometJiyl  cresyl  ether,  CHaBr'CHa'O'CeHiMe,  is  prepared  by  the 
action  of  sodium  ethoxide  on  ethylene  bromide  and  cresol ;  it  crystal- 
lises from  dilute  alcohol,  melts  at  40°,  and  boils  at  254—255°  without 
decomposition. 

On  heating  it  with  potassium  phthalimide  at  220°,  par  acresoxy  ethyl - 
phthalimide,  C6H4Me-0-C2H4*NIC8Hi02,  is  formed,  and  is  deposited 
from  alcohol  in  pale-yellow  crystals  which  melt  at  135°  ;  the  yield 
is  80  per  cent,  of  the  theoretical. 

Cresoxyethylphthalamic  acid,  C6H4Me-0-CoH4-NH-CO-C6H4-COOH, 
is  prepared  by  dissolving  the  preceding  compound  in  dilute  potash 
and  precipitating  with  hydrochloric  acid ;  after  purification,  it  is 
obtained  in  silvery  white  crystals  melting  at  137".  The  silver  salt  is 
white  and  crystalline.  On  heating  the  acid  or  imide  with  hydro- 
chloric acid,  and  treating  the  product  with  potassium  hydroxide, 
paracresoxyethylamine,  CcHiMe'O'CHo'CHa'NHa,  is  formed  ;  it  is  a 
colourless  liquid  boiling  at  242 — 243°  under  a  pressure  of  779  mm.; 
on  exposure  to  the  air,  a  solid  carbonate  is  obtained.  The  hydrochlor- 
ide crystallises  from  alcohol  in  needles  or  plates,  and  melts  at  240°. 
The  picrate,  platinochloride,  and  aurochloride  are  all  crystalline ; 
the  nitrite  appears  to  be  stable.  The  benzoyl  derivative  crystallises 
from  alcohol,  benzene,  or  glacial  acetic  acid  in  long,  slender  needles, 
and  melts  at  134°. 

Paracresoxyethylcarbamide,  C6H4Me*0'C2H4*NH'CO*NH2,  crystal- 
lises from  alcohol  in  needles  and  melts  at  158°.  On  treating 
cresoxyethylphthalimide  with  fuming  nitric  acid  at  low  tempera- 
tures, diuiti-ocresoxyethylphthalimide, 

C6H2Me(N02)2-0-CHo-CH2-N:C8H402, 

is  formed,  crystallising  from  alcohol  in  lustrous,  yellow  plates,  and 
melting  at  88'\  By  the  action  of  baryta- water,  the  nitro-groups  are 
eliminated,  and  the  product  appears  to  undergo  further  decom- 
position. 

Dinitroparacresol  is  obtained  by  the  action  of  nitric  acid  on  brora- 
ethyl  cresyl  ether.  On  heating  the  ether  with  aniline,  cresoxyethyl- 
aniline,  C6H4Me-0-CH2-CH2-NHPh,  is  formed  ;  this  crystallises  from 
alcohol  in  small,  lustrous  plates,  and  melts  at  55°.  The  hydrochloride 
is  crystalline. 

Imidoethyl  cresyl  ether,  NH(CH2-CH..-0-CfiH4Me)2,   is    prepared  by 
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tlie  action  of  alcoliolic  ammonia  on  the  broniinated  ether,  and  crys- 
tallises from  alcohol  in  stellate  groups  of  needles  melting  at 
49 — 50°.  The  hydrochloride  meMs  at  217"".  On  heating  the  ether  with 
alcoholic  potash,  ethylene  tolyl  ethyl  ether,  C6H4Me*0*CH2*CH2*OEt, 
is  obtained  as  a  colourless  liquid  boiling  at  243 — 244°.  With  sodium 
methoxide,  the  con-esponding  methyl  ether,  C6H4Me*U*CH2*CH2*OMe, 
is  formed  ;  this  resembles  the  preceding  compound,  and  boils  at  230°. 
The  phenyl  ether,  C6H4Me-0'CH2*CH2*OPh,  prepared  with  sodium 
phenoxide,  crystallises  from  alcohol  in  large,  colourless  plates,  and 
melts  at  99°. 

Ethylene  dicresyl  ether,  C2H4(0*CfiH4Me)2,  is  formed  by  the  action 
of  potassium  cyanide  or  dimethylaniline  on  bromethyl  cresyl  ether. 

J.  B.  T. 


i 


Diazo-compounds    of   the    Aromatic    Series.    By   G.    Oddo 

(Gazzetta,  20,  631 — 654). — When  diazobenzene  chloride  is  gradually 

dded  to  sodium  ethoxide  at  the  ordinary  temperature  with  continual 

itation,  an  energetic  reaction  takes  place,  accompanied  by  a  rapid 
rvolution  of  nitrogen  and  a  strong  odour  of  aldehyde  ;  on  steam-dis- 
lling  the  product,  alcohol,  aniline,  and  diphenyl  pass  over.  If  the 
product  is  diluted  with  water  and  directly  distilled,  aniline  and  am- 
monia are  found  in  the  distillate.  The  reaction  is  probably  repre- 
sented by  the  equation  SPhNsCl  +  SNaOEt  =  PhNHo  -h  NH,  -f 
'iCoHio  +  5NaCT  -|-  5Me-C0H  +  4N2.  5  grams  of  aniline  and  3  grams 
of  diphenyl  were  obtained  from  38  grams  of  aniline  taken  for 
diazotisation.     Sodium  methoxide  acts  like  the  ethoxide. 

Diazobenzene  chloride  is  not  affected  by  methyl  iodide  in  the  cold, 
but  on  heating,  much  phenol  and  resinous  products  are  formed, 
together  with  a  very  small  quantity  of  iodobenzene.  When,  how- 
ever, methyl  iodide  is  slowly  added  to  a  cold  mixture  of  the  diazo-salt 
with  the  zinc-copper  couple,  nitrogen  is  evolved,  and  on  steam-distil- 
ling the  product,  iodobenzene  passes  over  ;  20  grams  of  this  compound 
were  thus  obtained  from  18  grams  of  aniline.  On  treating  diazo- 
benzene chloride  (0"4  mol.)  at  a  low  temperature  with  bromoform 
(0'4  mol.)  and  the  zinc-copper  couple  (U'9  mol.),  bromobenzene 
(14  grams)  was  obtained  in  like  manner.  An  equal  yield  of  bromo- 
benzene may  be  had  with  one-third  the  above  amount  of  bromoform  if 
the  reaction  is  carried  out  in  a  reflux  apparatus.  When  diazobenzene 
chloride  is  treated  with  chloroform  and  the  zinc-copper  couple,  a  com- 
plicated reaction  takes  place,  chlorobenzene  and  diphenyl  being 
formed. 

/iJ-Bromonaphthalene  is  best  prepared  by  the  following  modifica- 
tion of  Gattermann's  method  (Abstr.,  1890,  970).  /:^-Diazonaphtha- 
lene  bromide  (from  14*3  grams  of  /i-naphthylamine)  is  gradually 
added  to  a  mixture  of  potassium  bromide  (36  grams),  water  100 
grams),  and  moist  copper  powder  (30  grams),  previously  heated  to 
50 — 70",  and  the  whole  heated  in  a  reflux  apparatus  for  15  minutes 
and  then  steam. distilled.  The  yield  is  46 — 48  per  cent,  when  the 
naphthylamine  is  thoroughly  diazotised.  The  zinc-copper  couple  has 
an  action  similar  to  that  of  the  moist  copper  powder,  but  the  yield 
is  small. 
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Double  Decotwpositions  of  Diazo-co'inpomids. — If  diazobenzene  chloride 
(1  mol.)  is  treated  with  a  hot  solution  of  potassium  bromide 
(2  raols.)  in  water,  bromobenzene  is  formed,  together  with  much 
resin  and  traces  of  phenol.  A  larger  yield  is  obtained  by  slowly 
introducing  potassium  nitrite  into  a  hot  aqueous  solution  of  aniline, 
hydrochloric  acid,  and  potassium  bromide.  /3-Bromonaphthalene  can 
also  be  formed  by  the  latter  method,  the  yield  being  about  10  per 
cent,  of  the  /:J-naphthylamine  nsed.  By  adding  diazobenzene  chloride 
to  a  hot  solution  of  potassium  cyanide,  benzonitrile  is  formed  (1  to 
1*5  grams  from  9  grams  of  aniline)  ;  with  a  hot  solution  of  potas- 
sium nitrite,  nitrobenzene  is  obtained  These  reactions  may  be  re- 
presented by  the  equation  PhNsCl  +  KX'  =  PhX'  +  KCl  +  N,  [X' 
=  Br,  CN,  NOo,  &C.J.  On  the  other  hand,  if  potassium  nitrite  is 
added  to  a  mixture  of  aniline,  hydrogen  bromide,  and  sodium 
chloride,  no  chlorobenzene,  and  only  traces  of  bromobenzene  are 
formed. 

Dinitroxjaramidoazohenzene,  N02*C6H4*No'C6H3(NOo)-NH2,  is  pre- 
pared by  adding  a  solution  of  potassium  nitrite  (8*5  grams)  drop  by 
drop  to  a  hot  solution  of  paranitraniline  (13*8  grams)  in  hydrofluoric 
acid  (100  c.c.  of  33  to  40  per  cent.),  and  precipitating  the  liquid  portion 
of  the  product  with  water.  It  crystallises  from  alcohol  in  small, 
yellowish  or  brownish-red  tufts,  melts  with  partial  decomposition 
at  210 — 215°,  dissolves  very  sparingly  in  alcohol,  ether,  benzene, 
and  chloroform,  moderately  in  acetic  acid,  and  very  freely  in  solu- 
tions of  alkaline  hydroxides.  The  alkaline  solutions  are  red,  the 
intensity  of  the  colour  diminishing  with  the  molecular  weight  of  the 
alkali ;  the  red  coloration  is  more  intense  in  alcoholic  solutions.  On 
neutralising  the  solution  with  an  acid,  it  becomes  yellow.  In  the 
preparation  of  this  compound,  a  quantity  of  nitrophenol  is  formed, 
and,  if  the  hydrofluoric  acid  used  is  dilute,  this  is  the  only  product. 

Binitrometamidoazohehzene,  prepared  in  like  manner  to  the  preceding 
compound,  crystallises  in  minute,  bright-red,  rectangular  prisms, 
melts  at  193 — 195°,  dissolves  sparingly  in  alcohol,  benzene,  ether,  and 
chloroform,  but  very  freely  in  alkalis.  The  acetyl  derivative  melts  at 
145°.  As  bye-products  in  the  preparation  of  this  compound,  there 
are  obtained  (a)  a  quantity  of  metanitraniline  hydrofluoride,  which 
crystallises  from  alcohol  in  light  flakes  and  melts  at  185 — 190°  ;  (6)  a 
small  amount  of  ill-defined,  reddish-brown  crystals,  melting  at 
183 — 185°,  of  a  substance  probably  isomeric  with  the  azo-compound. 

The  author  considers  that  the  preceding  experiments,  in  common 
with  Sandmeyer's  and  Gattermann's  results,  indicate  that  the 
general  conditions  for  the  double  decomposition  of  diazo-compounds 
by  inorganic  salts,  with  elimination  of  the  diazo-group,  are  that  the 
inorganic  and  the  diazo  salt  should  be  of  the  same  character,  and  that 
the  radicle  combined  with  the  diazo-group  should  be  more  electro- 
negative than  that  contained  in  the  inorganic  salt.  In  concluding, 
the  author  discusses  some  of  his  results  from  a  thermochemical  point 
of  view.  S.  B.  A.  A. 

Stability  of  Diazo-compounds  in  Aqueous  Solution.  By  11. 
HiRSCH    (JJer.,  24,  324—326). — A  solution  of  diazo-orthotoluene  in 
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phenol  decomposes  much  more  easily  than  a  similar  solution  of 
diazoparatoluene.  Aqueous  solutions  of  the  diazo-compounds  behave 
in  a  similar  manner.  The  author  determines  quantitatively  the 
relative  stability  of  diazo-compounds  in  the  following  way. 

Aniline  (9'3  grams),  orthotoluidine  and  paratoluidine  (10*7  grams), 
metaxylidine  (12'1  grams),  and  sulphanilic  acid  (17"8  grams)  are 
severally  dissolved  in  water  (700  c.c.)  and  hydrochloric  acid  (30  c.c), 
and  then  diazotised  with  nitrite  (7'2  grams),  dissolved  in  water,  and 
the  solution  made  up  to  1  litre.  A  solution  of  sodium  naphthol- 
sulphonate  (Schaeffer's  salt)  is  made  to  correspond  with  the  diazo- 
solution.  The  diazo-solutions  are  then  allowed  to  remain  at  the 
ordinary  temperature,  and  the  amount  of  decomposition  estimated 
i'rom  time  to  time  as  follows: — 25  c.c.  of  the  naphthol  solution  is 
mixed  with  a  few  drops  of  ammonia  and  some  salt,  and  the  diazo- 
solution  run  in  from  a  burette  as  long  as  any  dye  is  formed.  The 
results  obtained  show  that  the  introduction  of  a  methyl  group  in  the 
para-position  into  diazobenzene  greatly  increases  the  stability,  whilst 
a  methyl  group  in  the  ortho-position  lessens  the  stability.  Meta- 
xylidine stands  between  orthotoluidine  and  paratoluidine  as  regards 
the  stability  of  its  diazo-compound,  whilst  diazoparaxylidine  is  more 
easily  decomposed  than  diazo-orthotoluene.  Experiments  on  the 
stability  of  diazobenzene  solutions  under  different  conditions  showed 
that  the  best  way  to  prevent  decomposition  was  to  keep  the  solution 
cold  ;  the  addition  of  acid  prevents  decomposition  to  some  extent ; 
sodium  acetate  and  alkalis  have  no  appreciable  effect. 

E.  C.  R. 

Dry  Decomposition  of  Diazoamido-compounds.  By  F. 
Heusler  {Amialen,  260,  227 — 250).  —  When  diazoamidobenzene 
(1  mol.)  is  mixed  with  liquid  paraffin  (8 — 10  parts)  and  then  very 
gradually  heated  to  150°,  slow  decomposition  ensues  with  evolution 
of  nitrogen  (1  mol.)  ;  the  products  are  benzene,  aniline,  diphenyl, 
jaramidodiphenyl,  and  orthamidodiphenyl.  The  acetyl  derivative  of 
)aramidodiphenyl  melts  at  171°,  that  of  the  ort ho- compound  at 
.19°. 

The  diazoamido-derivatives  of  paratoluidine  and  parachloraniline 
seem  to  yield,  under  the  same  conditions,  decomposition  products 
malogous  to  those  obtained  from  diazoamidobenzene,  but  the  forma- 
tion of  diphenyl-derivatives  could  not  be  determined  with  certainty. 

When  benzenediazobenzylanilide  is  heated  with  paraffin  in  the 
lanner  described  above,  it  is  decomposed  into  benzene,  benzylanilide, 
small  quantities  of  diphenyl,  and  benzylideneaniline  ;  the  formation 
of  the  last-named  compound  is  shown  by  the  fact  that  when  the 
mixture  of  decomposition  products  is  treated  with  hydrochloric  acid, 
benzaldehyde  and  aniline  are  obtained. 

In  studying  the  decomposition  of  benzenediazopiperidide,  a  con- 
siderable quantity  (250 — 300  grams)  of  the  dry  compound  is 
gradually  heated  in  a  large  flask,  and  the  decomposition  products 
passed  through  a  Linnemann's  dephlegmator,  to  which  is  attached  a 
condenser;  the  temperature  of  dissociation  is  about  225 — 230°,  but 
in  order  to  complete  the  decomposition,  the  temperature  must  finally 
be  raised  to  about  250°.      The  residue  consists  of  diphenyl  (10  per 
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cent,  of  the  theoretical  quantity)  and  tarry  matters ;  the  distillate 
contains  benzene  (52  per  cent,  of  the  theoretical  quantity),  piperidine, 
small  quantities  of  aniline,  and  a  basic  substance  which  the  author 
names  isopiperideine. 

Isopiperideine  is  a  thick,  sticky  liquid,  with  a  strong,  narcotic 
odour,  and  miscible  with  water  in  all  proportions  ;  it  seems  to  have 
the  composition  CsHg^,  but  there  are  several  facts  which  tend  to 
show  that  it  is  a  mixture.  On  distillation  under  the  ordinary  pressure, 
it  passes  over  between  260"  and  290°,  and  even  on  repeated  fraction- 
ation, a  liquid  of  constant  boiling  point  cannot  be  obtained.  All  the 
salts,  except  the  platinochloride,  which  crystallises  in  ruby-red 
needles,  are  very  hygroscopic,  and  cannot  be  obtained  in  a  pure  con- 
dition for  analysis.  Isopiperideine  reacts  with  acetic  anhydride  and 
with  benzoic  chloride,  yielding  oily  products,  and  it  combines  very 
energetically  with  methyl  iodide  with  formation  of  a  very  liygi'o- 
scopic  additive  compound  ;  benzyl  chloride  and  phenyl  cyanate  com- 
bine with  the  base  very  readily,  the  products  being  oils ;  diazo- 
benzene  chloride  converts  it  into  a  yellow,  solid  compound  which 
very  readily  resinifies.  When  isopiperideine  is  treated  with  carbon 
bisulphide  in  ethereal  solution,  a  yellow  substance,  which  seems  to 
have  the  composition  2CioHigN2,CS2,  is  precipitated  ;  this  compound 
is  decomposed  when  warmed,  either  alone  or  with  dilute  sulphuric 
acid,  with  evolution  of  hydrogen  sulphide.  Isopiperideine  has  power- 
ful reducing  properties,  gives  the  oarbylamine  reaction,  and  its 
hydrochloride  is  partially  decomposed  by  sodium  nitrite  in  the  cold  ; 
with  aqueous  solutions  of  formaldehyde  and  acetaldehyde  it  gives 
colourless,  seemingly  amorphous  precipitates  which  are  soluble  in 
acids,  but  are  reprecipitated  by  alkalis. 

Benzenediazodimethylamide,  Ph'Nj'NMeo,  can  be  obtained  in  a 
pure  condition  by  treating  an  alkaline  solution  of  dimethylamine  with 
diazobenzene  chloride,  extracting  the  precipitated  oil  with  ether,  and 
fractionating  the  dried  product  under  reduced  pressure.  It  is  a 
yellowish,  highly  refractive  liquid,  boils  at  113 — 114°  (12  mm.),  and 
has  a  sp.  gr.  of  1*082  at  18° ;  when  dropped  on  to  sand  heated  to 
253°,  it  is  decomposed  into  benzene,  diphenyl,  dimethylamine,  and 
small  quantities  of  a  liquid  base  which  was  not  investigated. 

F.  S.  K. 

Action  of  Phosphorus  Pentachloride  on  Oxyazo-derivatives. 

By  R.  Paganini  (Ber.,  24,  365 — 369;  compare  this  vol.,  p.  301).— 
Paratoluene-azochlorobenzene,  C6H4Me*N2*C6Hi(/l,  is  prepared  by  the 
action  of  phosphorus  pentachloride  on  paratoluene-azophenol,  and 
crystallises  from  alcohol  in  long,  orange-yellow  needles  melting  at 
149 — 150°  ;  it  is  very  sparingly  soluble  in  concentrated  hydrochloric 
acid,  insoluble  in  alkalis,  and  on  sublimation  forms  large,  yellow 
plates. 

Paratoluene-azoplienijl  phosphate,  PO(0*Ci3HiiN2)35  is  formed 
together  with  the  preceding  compound  ;  it  is  insoluble  in  alcohol,  but 
crystallises  from  acetone  in  long,  lustrous  needles,  melts  at  140",  and 
is  readily  hydrolysed  by  alcoholic  potash. 

Orthotoluene-azophenol,  CeHiMe'No'CeHi'OH,  is  obtained  by  treating 
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orthotoluidine  hydrocliloride  with  nitrous  acid,  and  adding  an  alka- 
line solution  of  phenol ;  the  solution  is  cooled,  and  the  compound 
precipitated  with  carbonic  anhydride  ;  after  purification,  it  crystal- 
lises from  benzene  in  thick,  orange-yellow  needier,  melts  at  101",  and 
is  soluble  in  dilute  ammonia. 

Fhenoldisazorthotoluene,  OH*C6H3('I^2*CfiH4Me)o,  is  separated  from 
the  previous  compound  by  treatment  with  dilute  ammonia,  in  which 
it  is  very  sparingly  soluble;  it  crystallises  from  alcohol  in  thin, 
slender,  brownish-red  needles,  and  melts  at  116 — 117°  with  decompo- 
sition. 

Orthotoluene-azocMorobenzene,  C6H4Me*lNr2*C6H4Cl,  is  prepared  in  a 
similar  mannei'  to  the  para-derivative,  and  crystallises  from  alcohol 
in  small,  yellow  needles  melting  at  143  — 144°. 

Orthotoltiene-azophenyl  phosphate,  PO(0'Ci3HuNo)3,  is  sparingly 
soluble  in  cold  alcohol,  and  crystallises  from  acetone  in  long,  orange- 
needles  melting  at  116°. 

Metatoluene-azophenol  is  prepared  in  a  similar  manner  to  the  ortho- 
)mpound,  and  crystallises  from  alcohol  in  yellow  cubes  melting  at 
141°.  On  treatment  with  phosphorus  pentachloride,  a  compound  is 
Obtained  in  small  quantity,  which  crystallises  from  alcohol  in  yellow 
leedles  melting  at  65°,  and  is  probably  metatoluene-azochlorohefizene, 
JeHiMe-N/CeH^CL  J.  B.  T. 

Sulphur  Derivatives  of  Amidoximes.  By  F.  Tiemann  (Ber., 
14,  369 — 377). — Compounds  free  from  sulphur  are  obtained  by  the 
"action  of  hydroxylamine  on  thiocarbimides. 

Carbon  bisulphide  reacts  with  amidoximes  according  to  the 
equation 

2NH2-CR:N0H  +  3CS.,  =  NSH:CR-NH-CSSH,NHo-Cii:NSH  + 

2C0S  ; 

these  compounds,  which  may  be  termed  amidosulphimes  of  ditkiocarh- 
amidosulpliinic  adds,  are  very  unstable,  and  on  treatment  with  hydro- 
chloric acid  yield  amidine  hydrochlorides,  carbonic  anhydride, 
hydrogen  sulphide,  and  sulphur ;  on  heating  the  above  compounds 
alone,  however,  stable  derivatives  are  obtained  containing  the  group 
RCoNoHSo ;  the  same  substances,  together  with  amidine  thiosulph- 
ates,  are  also  formed  by  heating  the  sulphinic  acid  derivatives  in  air. 
The  constitution  of  the  complex  IIC2N2HS2  is  probably  represented 

by  one  or  other  of  the  formulae  R-C<5;^>C-SH ;    R-C<^j^>CS. 

On  heating  with  hydrochloric  acid  at  150°,  decomposition  takes 
place  according  to  the  equation  RC2N2HS2  +  411.0  +  2HC1  = 
R-COOH  -f  COo  +  2NH4CI  +  H2S  +  S  ;  on  oxidation,  2  mols.  com- 
bine together  with  elimination  of  1  mol.  of  hydrogen,  and  by  the 
action  of  reducing  agents  the  original  compound  is  regenerated;  this- 
behaviour  appears  to  be  most  readily  explained  by  the  first  formula, 
and  it  is  proposed  to  term  the  substances  azusulpliimecarhohydrosulph- 
ides,  in  order  to  show  the  analogy  with  the  azoximes. 

On  heating  benzenylphenylthiouramidoxime  in  chloroform  solution 


558  ABSTRACTS  OF  CHEMICAL  PAPERS. 

with  plienyltliiocarbimide,   water  is   eliminated,  and  a  compound  is 
formed  w^liicli  is  probably  benzenylazosuljpJdmecarhanilide, 

CPh<^^>C-NHPli; 

it  does  not  yield  aniline  on  treatment  witli  hydrochloric  acid,  and  is 
completely  unacted  on  b}'  carbon  bisulphide. 

Benzenylyaratolylthiouramidoxime  yields  a  coiTesponding  product 
when  heated  a  little  above  its  boiling  point.  J.  B.  T. 

Action  of  Hydroxylamine,  Ethoxylamine,  and  Benzyl- 
oxylamine  on  Thiocarbimides.  By  L.  Voltmer  {Ber.,  24, 
378 — 385  ;  compare  preceding  abstract). — Phenylhydroxylthiocarh- 
amide,  NHPh'CS'NH'OH,  is  prepared  by  mixing  together  phenyl- 
thiocarbimide  and  h)'droxy]amine  in  molecular  proportions  ;  after 
about  20  miuutos,  the  mixture  is  well  shaken,  and  allowed  to  remain 
for  20  hours  at  a  temperature  below  0"" ;  the  crystals  which  form  an^ 
separated  and  washed  with  chloroform.  The  compound  melts  at  106° 
with  evolution  of  gas,  and  gives  a  dark-violet  coloration  with  ferric 
chloride  ;  it  cannot  be  recrystallised,  but  dissolves  readily  in  potasli, 
and  is  precipitated  unchanged  by  acids.  No  salts  could  bs  isolated. 
When  boiled  with  alcohol,  or  when  fused,  sulphur  is  eliminated  and 
phenylcyanamide  is  formed ;  the  same  change  takes  place  slowly  at 
ordinary  temperatures. 

Fhenylethoxythiocarhamide,  NHPh'CS'NH'OEt,  is  obtained  from 
phenylthiocarbimide  and  ethoxylamine  in  a  similar  manner  to  the  pre- 
ceding compound,  and  crystallises  from  alcohol  in  colourless,  strongly 
refractive,  prismatic  plates  melting  at  103°.  The  compound  is  com- 
paratively stable,  it  gives  no  coloration  with  ferric  chloride,  and  when 
iDoiled  in  alcoholic  solution,  phenylcyanamide,  alcohol,  and  sulphur 
are  formed.  Fhenylmethoxythiocarhamide,  NHPh*CS*NH*OMe,  pre- 
pared from  phenylthiocarbimide  and  ro ethoxylamine,  crystallises 
from  alcohol  in  lustrous  needles,  and  melts  at  115°  ;  the  yield  is  very 
small. 

Phenylhe7izyloxyfh{ocarbamide,  NHPh-CS'NH'O'CHgPh,  crystallises 
from  alcohol  in  prisms  melting  at  115°. 

Orthotolylhydroxythiocarbamide^  C6H4Me'NH'CS*NH*OH,  is  pre- 
pared from  orthotolylthiocarbimide  and  hydroxylamine ;  it  is  de- 
j)0sited  from  chloroform  in  long,  slender  needles,  melts  at  92°,  and 
yields  an  intense  violet  coloration  with  ferric  chloride. 

Orthotolylcyanamide,  CoHiMe'NH'CN,  is  formed  by  the  decomposi- 
tion of  the  preceding  compound  either  at  the  ordinary  temperature  or 
on  boiling  in  solution,  bat  is  best  prepared  by  the  action  of  hydroxyl- 
amine on  orthotolylthiocarbimide  at  higher  temperatures  ;  it  crys- 
tallises from  ether  in  rhombic  plates,  melts  at  77°,  and  is  readily 
soluble  in  alcohol,  chloroform,  and  alkalis,  but  rather  more  sparingly 
in  acids.     The  silver  salt  decomposes  on  exposure  to  light. 

Orihotoh/lberiztjloxythiocarbamide,  CeHiMe-NH-CS-NH-O'CHoPh,  is 
deposited  from  alcohol  in  crystals,  melts  at  125°,  and  closely  resembles 
the  corresponding  phenyl  derivative. 

a-Najphthylhydroxythiocarbamide,  CioH7*NH*CS']N'H*OH,  crystallises 
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from  alcoLol  in  lustrous  plates,  melts  at  116°,  and  gives  a  dark 
bluish -green  coloration  with  ferric  chloride.  cc-Naphthylcyanamidej 
CioHv'NH'CN,  is  obtained  by  heating  an  alkaline  solution  of  the  pre- 
ceding compound,  and  crystallises  from  alcohol  in  aggregates  of 
slender  needles  melting  at  135° ;  the  addition  of  a  little  potash  to  an 
alcoholic  solution  causes  a  blue  fluorescence.  The  silver  salt  is  wbite. 
On  beating  the  amide  witli  hydrochloric  acid,  a  compound  is  formed 
which  is  indifferent  towards  alkalis  and  dilute  acids,  and  crystallises 
in  slender  needles  melting  at  209 — 210°.  a-Naphthylbenzyloxythio- 
carhamide,  C,oH;-NH-CS-NH-0-CHoPh,  melts  at  132—133°.  iVTo 
additive  product  could  be  obtained  from  allylthiocarbimide  and 
hydroxylaraine. 

Phenylbenzyloxycarhamide,  NHPh'CO'NH'0'CHoPh,  is  prepared  by 
the  action  of  benzylhydroxylamine  on  phenyl  isocyanate  in  molecular 
proportion;  on  the  addition  of  light  petroleum  to  its  solution  in 
benzene,  it  crystallises  in  long  needles  melting  at  106°.  The  com- 
pound is  very  stable,  and  requires  heating  for  a  considerable  time 
with  hydrochloric  acid  before  decomposition  takes  place ;  it  is  readily 
soluble  in  alcohol,  ether,  and  chloroform,  but  more  sparingly  in  hot 
water.  J."B.  T. 

^■Action  of  Carbon  Bisulphide  on  Benzenylamidoxime  and 
^Parahomobenzenylamidoxime.  By  G.  Ckaten  {Ber.,  24,  385 — 
,    393;   compare  Schubart,   Abstr.,    1890,  49). — Benzenylainidosuljpliime 

KienylsuljpJiimeditliiocarhamate., 
NSH:CPh-NH-CSSH,NHo-CPh:]S"SH, 
repared  by  heating  carbon  bisulphide  witb  dilute  alcoliolic  solu- 
tion of  benzenylamidoxime  for  3 — 4  hours  in  a  reflux  apparatus. 
After  remaining  for  2 — 5  days  at  the  ordinary  temperature,  the  crys- 
tals which  form  are  separated,  and  purified  by  washing  with  benzene, 
light  petroleum,  and  ether ;  they  melt  at  134 — 136°  with  decompo- 
sition, and  cannot  be  recrystallised. 

By  treatment  with  hydrochloric  acid  or  soda,  benzenylamidine  is 
formed;  on  heating   at    100°    in   air,  henzenylazosulphimecarhohydro- 

sidphide,  CPh<^     yr^C'SH,  and  benzenylamidine  thiosulpTiate, 
HoSo03,2NHo-CPh:NH, 

are  obtained ;  the  former  is  soluble  in  alcohol,  and  crystallises  in 
needles  melting  at  162°.  The  compound,  which  has  previously  been 
prepared  b}^  Schubart  (loc.  cit.),  yields  salts  with  metals,  the  mercury 
derivative  being  the  most  characteristic.  The  above  thiosulphate  is 
deposited  from  water,  on  the  addition  of  acetone,  in  small,  lustrous 
jtlates  melting  at  222^. 

Benzenylazosidphimecarhohisulphide, 

CPh<^|>C-S,-C<|^>CPh, 

is  prepared  by  the  oxidation  of  the  hydrosulphide  with  nitric  acid, 
chromic  anhydride,  or  potassium  permanganate ;  it  is  sparingly 
soluble    ill    alcohol   or    ether,  and  crystallises    in    concentric  needles 
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melting  at  120°.  The  hydrosulpbide  is  regenerated  on  treatment 
■with  sodium  anialgam  and  alcohol. 

Benzeriylazosulphimecarhothioethyl  etJier,  CPli«^_-»^^C*SEt,  obtained 

by  the  action  of  ethyl  iodide  and  sodium  eth oxide  on  the  hydro- 
sulphide,    crystallises   from    dilute  alcohol,  and  melts    at   49*^.     The 

corresponding  benzyl  ether,  PhC<^*^>C-S-CH2Ph,  melts  at  79°. 

ParahomohenzenylamidosnlpJiime  parahomohenzenylsulphimedithio- 
carbamate,  C6H4Me-C(NSH)-NH-CSSH,NHo.-C(CcH4Me):NSH,  is  pre- 
pared in  a  similar  manner  to  the  benzenyl  derivative  ;  it  is  very- 
unstable,  cannot  be  recrystallised,  and  is  immediately  decomposed 
when  heated.  By  the  action  of  hydrochloric  acid,  parahomobenzenyl- 
amicUne  hydrochloride,  C6H4Me-C(NH)*NHo,HCl,  is  formed  ;  this 
crystallises  in  colourless  prisms  melting  at  212°.  The  plafiiiochloride 
melts  at  225°. 

Parahomobenzenylazosulphimecarbohydrosidphide 

C6H4Me-C<^'|>C-SH, 

is  obtained  from  the  mother  liquors  of  the  above  dithiocarbamate  by 
treatment  v^ith  hydrochloric  acid,  and  has  been  previously  prepared  by 

Schubart.     The  ethyl  ether,  C6H4Me<^*^>C-SEt,  crystallises  from 

ether  in  large,  transparent  plates  melting  at  37°. 
ParahomobenzylazosulphiTnecarbobistdphide, 

CeH4Me<^|>C-S,-C<|;^>C-C6H4Me, 

is  formed  by  the  oxidation  of  the  hydrosulpbide  with  nitric  acid,  and 
crystallises  from  benzene,  on  the  addition  of  absolute  alcohol,  in 
slender,  white  needles  melting  at  169°. 

Parahomobenzenylamidine     parahomobenzenylazosulphimecarbohydro- 

sulphide,     C6H4Me<^*-^>C-SH,H2N-C(NH)-C6H4Me,     is    deposited 

from  the  mother  liquors  of  the  araidosulphimesulphimate  in  colourless, 
well-developed  crystals  which  melt  at  172°.  On  treatment  with 
hydrochloric  acid,  the  compound  is  decomposed  into  the  amidine 
hydrochloride  and  the  hydrosulpbide,  and  it  may  be  directly  prepared 
from  these  components.  ,J.  B.  T. 

Condensation  Products   from   Thiouramidoximes.      By   H. 

Koch  (Ber..  24,  .394 — 399).— Benzenylphenylthiouramidoxime, 
NOH:CPh-NH-CS'NHPh,  is  colourless,  and  melts  at  172°,  instead  of 
163'',  as  stated  by  Kriiger.  When  heated  in  chloroform  solution  w4th 
two  molecular  proportions  of  pbenylthiocarbimide  for  10  hours  in  a 
reflux  apparatus,  benzenylazosulphimecarbanilide, 

CPh<^|>C-NHPh, 

is  formed  ;  this  crystallises  from  alcohol  in  small,  white  plates,  and 
melts  at  174°.    On  heating  it  with  hydrochloric  acid  in  a  sealed  tube  at 


J 
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150 — 160°,    it   yields  sulphar,  hydrogen  sulphide,  aniline,  ammonia, 
and  benzoic  acid. 


Benzeiiylazosuljphiniecarbojjarahromanilide, 


I 


CPh<^|>C-NH-C6H,Br, 


prepared  by  treating  tbe  anilide  with  bromine  in  glacial  acetic  acid 
solution ;  after  precipitation  with  water,  the  product  crystallises 
from  alcohol  in  small,  white  plates ;  when  heated,  it  decomposes 
without  melting.  The  constitution  of  the  compound  is  shown  by  the 
formation  of  parabromacetanilide  on  hydrolysis  and  subsequent 
treatment  with  glacial  acetic  acid. 

^^LBenzenijlazosulphirnecarhonitrosoanilide^   CPh<^ I^^C'NPh'NO,  is 

^^epared  by  treating  the  azosulphime,  in  glacial  acetic  acid  solution, 
with  sodium  nitrite  ;  it  crystallises  in  yellow  needles,  melts  at  190" 
with  decomposition,  and  gives  the  nitroso-reaction  with  phenol  and 

sulphuric  acid.     The  acetanilide,   CPh«^ -j^^C'NAcPh,  is   formed 

by  heating  the  anilide  with  acetic  anhydride,  and  melts  at  196°. 

BenzenylparatolyltMouramidoxime,     N'OH!CPh-NH*CS-NH-C6H4Me, 
prepared  from  benzylamidoxime  and  paratoluylthiocarbimide,  is  puri- 
fied by  solution  in  benzene,   and   precipitation  with  light  petroleum  ; 
i    it  melts  at  67°,  and  readily  decomposes. 

f^gBenzenylazoximecarboparatoluidide,    CPh<^ -jy^^C'N'H'CaHiMe,  is 

prepared  by  heating  benzenylamidoxime  with  paratoluylthiocarbimide, 
and  crystallises  from  alcohol  in  small  plates  melting  at  135°. 

Benzenylallylthiouramidoxime,  NOHiCPh-NH'CS'N'H'CaHs,  is  ob- 
tained in  a  similar  manner  to  the  preceding  compound;  on  the  addi- 
tion of  light  petroleum  to  its  solution  in  benzene,  it  crystallises  out  in 
slender,  silky  needles  melting  at  71°.  All  attempts  to  obtain  conden- 
sation compounds  from  it  were  unsuccessful.  J.  B.  T. 

Reduction  of  Aromatic  Amides.  By  A.  Hutchinson  (Ber.,  24, 
173—178  ;  compare  E.  Fletcher,  Abstr.,  1890,  597).— Aromatic  amides 
containing  the  carboxyl  group  linked  to  the  benzene  nucleus  are 
readily  reduced  to  the  corresponding  alcohol  by  the  action  of  sodium 
amalgam  in  acid  solution,  a  certain  quantity  of  resinous  matter 
being  also  formed.  The  amides  examined  were  those  of  orthotoluic 
acid,  salicylic  acid,  parahydroxybenzoic  acid,  and  paramethoxybenzoic 
acid. 

With  the  carboxyl  group  in  the  side  chain,  a  different  result  is 
obtained ;  thus  phenylacetamide  is  unaltered,  and  cinnamide  yields 
phenylpropionamide. 

The  behaviour  of  phenylacetamide,  phenylpropionamide,  and 
salicyl  amide  in  alkaline  solution  is  the  same  as  in  acid  solution. 

Paramethoxybenzamide  in  alkaline  solution,  in  addition  to  the 
products  just  mentioned,  yields  considerable  quantities  of  anisoil. 

Benzamide  yields  benzyl  alcohol,  resinous  matter,  and  about  7  per 
cent,   of  dihydrohenzamide,  CoH^-CONHz,  crystallising  from  water  or 
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alcohol  in  silvery,  lustrons  plates,  and  melting  at  152 — 153°.  This 
compound  is  unaffected  by  nascent  hydrogen.  When  treated  with 
alkalis  it  is  hydrolysed ;  the  dihydrohenzoic  acid  thus  formed  melts 
below  100°,  and  is  readily  soluble  in  water. 

Orthotolaamide  behaves  exactly  like  benzamide;  orthodihydrotolu- 
amide,  CeHeMe'CONHa,  crystallises  from  water,  and  melts  at 
155 — 156°.  The  corresponding  acid  melts  at  68°,  and  is  volatile 
with  steam.  J.  B.  T. 

Nitro-   and  Amido-derivatives  of  Phenylacetamide.    By  A. 

PuEGOTTi  (Gazzetta,  20,  593 — 600). — The  author  has  previously 
described  (this  vol.,  p.  59)  the  formation  of  phenylacetamide  by  the 
action  of  concentrated  sulphuric  acid  on  benzonitrile ;  the  following 
derivatives  have  now  been  examined. 

Paranitropheiiylacetamide,  NO/C6H4!CH2*CONH2,  is  prepared  by 
introducing  phenylacetamide  in  small  quantities  at  a  time  into  a  well- 
cooled  mixture  of  an  equal  weight  of  nitric  acid  and  twice  its  weight 
of  sulphuric  acid,  allowing  it  to  remain  for  a  few  hours,  and  pouring 
it  into  an  excess  of  water.  After  purification,  it  crystallises  from 
boiling  alcohol  in  colourless,  acicular  prisms,  melts  at  197 — 198°,  dis- 
solves freely  in  hot  water  and  acetic  acid,  but  only  very  sparingly  in 
ether,  benzene,  and  cold  water.  On  boiling  with  dilute  sulphuric 
acid,  it  is  converted  into  paranitrophenylacetic  acid  melting  at 
150—151°. 

Metanitroylienylacetamide  is  prepared  by  evaporating  at  the  ordi- 
nary temperature  the  mother  liquors  obtained  in  the  preparation  of 
the  preceding  compound.  It  crystallises  in  microscopic,  hexagonal 
pyramids,  melts  at  109 — 110°,  and  dissolves  freely  in  cold  water  and  in 
benzene.  On  boiling  it  with  a  solution  of  sodium  hydroxide,  ammonia 
is  evolved,  and  sodium  metanitrophenylacetate  remains. 

ParamidopJienylacetamide,  prepared  by  reducing  the  corresponding 
nitro-derivative  with  ammonium  sulphide,  crystallises  in  glistening 
scales,  melts  at  153 — 154°,  dissolves  readily  in  cold  alcohol  and  warm 
water,  but  only  sparingly  in  benzene. 

Paracetamidophenylacetamide,  NHAcCeHi'CHa'CONHz,  prepared 
by  heating  a  mixture  of  the  preceding  compound  with  acetamide  in 
molecular  proportion  at  IGO — 170°,  forms  a  white,  amorphous  powder, 
melts  at  235°,  and  dissolves  sparingly  in  boiling  water.  On  boiling 
with  dilute  sulphuric  acid,  it  is  converted  into  the  sulphate  of  paramido- 
phenylacetic  acid.  S.  B.  A.  A. 

Derivatives  of  Cinnamaldehyde.  By  A.  Naar  (Ber.,  24, 
244 — 252). — Chlorine  acts  on  cinnamaldehyde  in  chloroform  solution 
in  a  manner  similar  to  bromine  (Abstr.,  1884,  1343),  forming  the 
additive  compound  CHPhCl-CHCl-COH,  which,  however,  loses 
hydrogen  chloride  very  readily,  forming  cc-chlorocinnamaldehyde, 
CHPhlCCl'COH.  It  is  best  prepared  by  boiling  an  acetic  acid  solu- 
tion of  the  dichloride  with  potassium  acetate,  and  crystallises  from  a 
mixture  of  ether  and  light  petroleum  in  large,  lustrous,  rhombic 
crystals  melting  at  34—36°.  Its  oxime,  CHPhiCCl-CHiNOH, 
crystallises    in   long   plates   melting    at    157 — 159° ;    its   hydrazone, 
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CHPhiCCl-CHIN'sHPh,  in  narrow,  yellow  plates  melting  at  160°, 
and  becoming  brown  in  tlie  air,  and  the  compound  with  dimethylpara- 
diamidobenzene,  CHPhiCCl-CHiN-CeHi-NMe.,  in  orange-yellow 
needles,  which  are  decomposed  by  heating  with  acids. 

cc-Bromoainnamaldoxime,  CHPh!CBr-CH!N-OH,  crystallises  in 
nacreous  plates  melting  at  185 — 136°,  and  the  dimethylparadianaido- 
benzene  compound  in  yellow  scales  melting  at  253 — 255°. 

Both  a-chlorocinnamaldehyde  and  a-bromocinnamaldehyde  are 
readily  acted  on  by  nitric  acid,  with  simultaneous  formation  of  ortho- 
and  para-derivatives.     Paranitrochlorocinnamaldehyde, 

no2-C6H4-oh:cci-coh, 

crystallises  in  yellow  needles  melting  at  145°,  which  may  be  separated 
from  the  ortho-compound  by  their  insolubility  in  ether.  The  oxime 
crystallises  from  alcohol  in  yellowish  needles  melting  at  213 — 215°  ; 
the  hydrazone  in  cinnabar-red  plates  melting  at  179° ;  and  the 
dimethylparadiamidobenzene  compound  in  dark-brown  needles 
melting  at  185°.  Orthonitrochlorocinnamaldehyde  forms  yellowish 
needles  melting  at  112 — 113°  ;  the  oxime  crystallises  in  a  similar 
manner,  and  melts  at  191° ;  the  hydrazone  forms  yellowish  plates, 
which  become  brown  in  the  air,  and  melts  at  140 — 141°,  whilst  the 
dimethylparadiamidobenzene  compound  forms  reddish-brown  prisms 
melting  at  128 — 130°.  The  corresponding  ortho-  and  para-nitro- 
bromocinnamaldehydes  have  been  already  described  {loc.  cit.).  Their 
oximes  form  yellow  needles  melting  at  161 — 162°  and  205 — 207° 
respectively,  and  the  dimethylparadiamidobenzene  compounds  crys- 
tallise in  lustrous,  bronze-coloured  needles,  both  melting  at  172 — 173°. 

By  the  oxidation  of  a-chlorocinnamaldehyde,  the  corresponding 
a-chlorocinnamic  acid,  CHPhiCChCOOH,  melting  at  138—139°, 
is  formed ;  it  has  already  been  frequently  prepared.  It  gives  a 
characteristic  hariimi  salt  (C9H6C103)3Ba  -f  ILO,  which  crystallises 
from  hot  water  in  lustrous  plates.  Paranitrochlorocinnamaldehyde 
yields  the  corresponding  acid  with  chromic  acid,  but  is  converted  into 
paranitrobenzoic  acid  on  further  oxidation.  Orihonitroclilorocinnamic 
acid,  N'02'CgH4'CH.'CC1'COOH,  is  obtained  in  a  similar  manner,  and 
crystallises  from  water  in  lustrous  needles  melting  at  201—202° ;  it  is 
completely  destroyed  by  further  oxidation.  The  brominated  deriva- 
tives behave  in  a  similar  manner;  orthonitro-oL-hromocinnamic  acid, 
NO-i'CGHi'CHiCBr'COOH,  forms  slender,  colourless  needles,  and 
melts  with  decomposition  at  211 — 212°. 

Metanitrocinnamaldehyde  is  also  acted  on  by  chlorine  forming  an 
additive  product,  which  readily  loses  hydrogen  chloride  yielding 
metanitro-a-chlorocinnamaldehyde,  NOs-CeHi'CHiCCl-COH.  This  crys- 
tallises from  alcohol  in  pale-yellow  plates  melting  at  112°;  its  oxime 
forms  yellowish  needles  which  melt  at  185 — 186°,  its  hydrazone  pale- 
yellow  scales  melting  at  154 — 156°,  and  the  dimethylparadiamido- 
benzene derivative,  obtuse,  brown  needles  melting  at  225 — 227°. 
The  corresponding  inetanitro-oc-bromocinnamaldehyde  and  its  hydrazone 
have  been  prepared  by  Kinkelin  (Abstr.,  1885,  791);  the  oxime 
crystallises  in  pale-yellow  needles  melting  at  199 — 200°,  and  the 
dimethylparadiamidobenzene    compound    in     reddisrh-brown    prisms 
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melting  at  145 — 147°.  MetanitrocJilorocinnamic  acid  and  metanitro- 
hromocinnamic  acid  are  obtained  by  the  oxidation  of  the  aldehydes, 
and  crystallise  in  colourless,  matted  needles  melting  at  205 — 207°  and 
211—213°  respectively.  H.  G.  C. 

Aromatic  Alkyl  Ketones  and  their  Oxidation  by  Potassium 
Permanganate.  By  A.  Claus  (/.  pr.  Chem.  [2],  43,  138—147 ; 
compare  Abstr.,  1890,  769,  979;  this  vol.,  p.  199). — Paracymylcarh- 
oxylic  acid  [Me  :  COOH  :  Pr  =  1  :  2  :  4]  is  obtained  by  slowly  oxid- 
ising paracymylglyoxylic  acid  (this  vol.  p.  199)  with  acid  solution  of 
potassium  permanganate,  and  separating  the  product  by  sublimation 
with  steam  as  soon  as  possible  to  prevent  further  oxidation  ;  it  crys- 
tallises in  small,  colourless  needles,  melts  at  69°  (uncorr.),  and  sub- 
limes. 

Metaxylyl  ethyl  ketone  [Me  :  COEt  :  Me  =  1  :  2  :  5]  is  a  colourless, 
aromatic,  refractive  liquid  which  boils  at  238 — 239°  (uncorr.).  It 
dissolves  in  most  solvents  except  water,  is  slightly  volatile  with 
steam,  and  does  not  solidify  at  —10"^.  The  phenylhydrazide  forms 
colourless  leaflets  which  melt  at  126°  (uncorr.)  and  dissolve  in  hot 
water,  alcohol,  ether,  and  glacial  acetic  acid. 

Metaxylylglyoxylic  acid  [Me-,:  CO'COOH  =  1:5:2]  (Abstr.,  1886, 
463),  obtained  by  oxidising  the  ketone  with  permanganate,  crystal- 
lises in  long,  flat  prisms  (with  ^  mol.  HjO)  when  hydrochloric  acid  is 
added  to  a  hot  dilute  aqueous  solution  of  its  salts,  and  can  be  re- 
crystallised  in  the  same  form  (with  -J  mol.  HjO)  from  a  mixture  of 
chloroform  and  light  petroleum ;  these  crystals  melt  at  53 — 54" 
(uncorr.).  But  if  hydrochloric  acid  is  added  to  the  solution  of  the 
salt  in  the  cold,  the  glyoxylic  acid  separates  as  an  oil  which  soon 
solidifies  to  a  crystalline  mass  melting  at  85°  (uncorr.).  The  barium 
salt  crystallises  with  2  mols.  H2O  ;  the  calcium  salt  with  2  or  4J 
mols.  H2O,  according  to  the  conditions ;  the  sodium  salt  crystallises 
from  aqueous  alcohol  with  6  mols.  H2O,  and  from  water  with 
1^  mols. ;  ih.e  potassiuTYi  salt  crystallises  with  1  mol.  HoO  from  water, 
and  with  varying  amounts  of  H2O  from  aqueous  alcohol.  When 
reduced  with  sodium  amalgam,  this  acid  yields  metaxylylgly collie 
acid  [Me2  :  CH(OH)-COOH  =  1:5:2];  it  crystalHses  from  hot 
water  in  colourless,  transparent  rhombohedra,  and  from  a  mixture 
of  chloroform  and  light  petroleum  in  leaflets ;  it  melts  at  119° 
(uncorr.),  and  sublimes  in  small,  lustrous  rhombohedra. 

Paraxylyl  ethyl  ketone  has  been  already  described  (Abstr.,  1887, 
253);  its  oxidation  does  not  produce  paraxy ly  1-/3 -ke tonic  acid  (loc. 
cit.)^  but  paraxylyl  glyoxylic  acid  (Abstr.,  1885,  1136),  the  so-called 
/3-ketonic  acid  previously  obtained  being  probably  a  mixture  of  the 
glyoxylic  acid  with  xylylcarboxylic  acid.  Paraxylylglycollic  acid 
(paraxylylhydroxyacetic  acid,  loc.  cit.)  crystallises  in  lustrous,  colour- 
less needles  and  prisms  which  melt  at  114°  (uncorr.),  and  dissolve  in 
hot  water,  alcohol,  ether,  chloroform,  and  glacial  acetic  acid. 

A.  G.  B. 

Bromonitrobenzoic  Acids.  By  A.  Glaus  and  W.  Schbulen 
(/.  pr.  Chem.  [2],  43,  200—207;  compare  Abstr.,  1888,  594;  1889, 
987,    988). — Metahromoparanitracetanilide    [Br  :  NOa   :   NHjAc    = 
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3:4:1],  obtained  by  nitrating  metabromacetanilide,  crystallises  in 
broad,     nearly     colourless     needles.  Metahromortlwnitraceta^iilide 

[Br  :  IS'Oo  :  NHaAc  =  3:6:1],  which  is  obtained  at  the  same  time, 

^^orms  colourless  needles  and  melts  at  139° ;  it  dissolves  in  chloro- 

^■orm  and  ether,  whereby  it  is  separated  from  the  metapara-compound. 

^"  Metabrothoparanitraniline  [Br  :  NO2  :  NHo  =  3:4:1],  obtained  by 
de-acetylising  the  acetanilide  with  sulphuric  acid,  crystallises  in 
lustrous,  yellow,  stellate  needles;  it  melts  at  172°  (uncorr.),  and  is 
soluble  in  alcohol,  but  insoluble  in  chloroform,  benzene,  light  petro- 
leum, and,  nearly  so,  in  water. 

Metabromo'paranitrohenzonitrile  [Br  :  NO2  :  CIST  =3  :  4:1],  ob- 
tained by  means  of  the  diazo-compound,  forms  colourless  needles, 
and  melts  at  104°  (uncorr.)  ;  it  dissolves  easily  in  benzene  and  in  hot 
water, 

Metabromojparanitrohenzoic  acid  [Br  :  NOo  :  COOH  =  3:4:  1],  ob- 
tained by  heating  the  nitrile  with  sulphuric  acid,  crystallises  in  long, 
colourless  needles,  melts  at  197°  (uncorr.),  and  dissolves  sparingly  in 
cold  water,  but  freely  in  other  solvents.    The  sodiunn,  potassium  (with 

1^^  mols.  HoO),    barium   (with  ^  mol.  H2O),   lead   (with  1  mol.  H2O), 

|^KZi76r,  and  copper  salts  are  described. 

^^B  Parahromort}i07iitrobenzonitrile  [Br  :  NOo  :  CN  =:  4  :  2  :  1]  crystal- 

P^KHes  in  yellowish  needles,   melts  at  99°  (uncorr.),  sublimes  withoat 
^decomposition,  and  dissolves  in  hot  water  and  other  solvents. 

Parabromorthoriitrobenzoic  acid  [Br  :  NOo  :  COOH  =:  4:2:1] 
crystallises  in  large,  lustrous,  transparent,  colourless,  columnar 
needles  which  melt  at  163°  (uncorr.),  and  dissolve  freely  in  most 
solvents,  except  cold  water.  The  sodium,  potassium,  ammonium, 
calcium  (with  2  mols.  H3O),  barium,  lead  (with  1  mol.  HoO),  copper 
(with  7  mols.  H2O),  and  silver  salts  are  described. 

Parabromorthamidobenzoic  acid  [Br  :  XHo  :  COOH  =  4:2:1] 
crystallises  in  long,  colourless,  strongly  refractive  needles  which  melt 
at  222°  (uncorr.),  and  are  easily  soluble  in  alcohol,  ether,  and  chloro- 
form. The  barium  (with  1  mol.  H2O),  calciwni  (with  -^  mol.  H2O), 
and  silver  salts  are  described.  A.  G.  B. 

New  Mode  of  Formation  of  Benzoic  Anhydride.     By  G. 

MiNUNNi  and  L.  Cabekti  (Gazzetta,  20,  655 — 656). — A  mixture  of 
freshly-distilled  benzoic  chloride  (50  grams)  and  fused  and  powdered 
sodium  nitrite  (150  grams)  is  heated  for  about  12  hours  on  the 
water-bath,  the  product  extracted  with  dry  ether,  and  freed  from 
traces  of  benzoic  acid  by  rapidly  washing  with  a  very  dilute  solution 
of  sodium  carbonate,  and  then  with  distilled  water.  The  crude  pro- 
duct is  very  pure.  When  dried  in  a  vacuum,  it  melts  at  42—43°. 
The  yield  is  74  per  cent.  Acetic  chloride  similarly  treated  with 
sodium  nitrite  is  largely  resinified  :  a  small  amount  of  acetic  an- 
hydride may,  however,  be  extracted.  The  reaction  is  probably 
I     2BzCl  -h  2NaN02  =  BzoO  -h  2NaCl  +  NoOa.  S.  B.  A.  A. 

New  Method  for  Obtaining  Aromatic  Carboxylic  Acids.    By 

H.  Frey  and  M.  Horowitz   {J.pr.  Ghem.  [2],  43,  113— 124).— The 
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aromatic  liydrocarbon  is  heated  with  a  fatty  acid,  zinc  chloride,  and 
phosphorus  oxychloride. 

Toluene  (1  part),  glacial  acetic  acid  (2  parts),  and  granulated 
zinc  chloride  (2  parts)  are  heated  in  a  reflux  apparatus  at  105 — 110° ; 
when  the  zinc  chloride  has  dissolved,  phosphorus  oxychloride  (1  pare) 
is  added  by  degrees  through  the  condenser,  the  flask  being  shaken 
meanwhile ;  the  temperature  is  now  raised  to  115 — 120°  and  kept 
at  that  until  the  mixture  has  become  greenish-black  and  ceases 
to  evolve  large  bubbles  of  hydrogen  chloride.  The  product  is  then 
mixed  with  much  water,  whereby  a  resin  is  separated  from  which  the 
paratoluic  acid  is  extracted  with  5  per  cent,  aqueous  soda  ;  the  yield 
is  30 — SSjDer  cent,  of  the  toluene.  Methyl  tolyl  ketone  (Abstr.,  1882, 
970)  is  obtained  at  the  same  time,  but  only  in  small  quantity,  unless 
the  heating  is  discontinued  while  much  hydrogen  chloride  is  coming 
off ;  the  product  is  then  distilled  with  steam  and  the  ketone  ex- 
tracted from  the  distillate  by  ether.  Methyl  chloride  is  evolved 
during  the  reaction,  and  the  authors  are  thus  led  to  the  following 
explanation : — 

(1.)  CeHsMe  +  Me-COOH  =  CeH^Me-COMe  -h  H^O. 

(2.)  CgHiMe-COMe  +  POCI3  =  CeHiMe-CO-POCIa  +  MeCl. 

(3.)  C6H4Me-CO-POCl2  -f  3HoO  =  CeH^Me-COOH  +  H3PO, 

+  2HC1. 

By  the  same  method,  metaxylene  and  acetic  acid  yielded  ortho- 
paraxylic  acid  [COOH  :  Mco  =1:2:4],  which  was  found  to  melt  at 
122°,  thus  confirming  Kekule  and  Hepp,  and  controverting  others 
who  give  the  melting  point  as  126°  ;  on  nitration,  it  yielded  a  dinitro- 
xylic  acid  melting  at  197°.  Orthoparadimethylacetophenone  (b.  p. 
224 — 225°  under  a  pressure  of  715  mm. ;  compare  Claus,  Abstr,,  1886, 
463)  can  also  be  prepared  (25  per  cent.)  by  this  method ;  a  tribromo- 
derivative  melting  at  69^  w^as  obtained. 

Paraxylene  yielded  the  xylic  acid  [COOH  :  Me2  =1:2:5]  melt- 
ing at  182°  (Abstr.,  1882,  187),  and  orthoxylene  the  acid  [1:3:4] 
melting  at  163°.  These  and  other  experiments  show  that  the  method 
is  a  general  one.  A.   G.  B. 

Cumarone.  By  D.  Bizzakri  (Gazzetta,  20,  607 — 611). — Cuma- 
rone,  prepared  by  the  dry  distillation  of  cumarilic  acid  with  lime 
according  to  Fittig  and  Ebert's  method  (Abstr.,  1883,  474),  is  a 
colourless  liquid  boiling  at  169",  which  powerfully  resists  the  action 
of  heat  and  reagents.  It  is  not  altered  by  heating  to  redness  with 
quicklime  and  ammonium  chloride.  It  is  not  affected  by  aqueous 
or  alcoholic  ammonia,  even  after  prolonged  heating  at  140° ;  aniline 
alone  has  no  action  on  it,  even  after  heating  for  40  hours  at 
230 — 250°,  but  the  addition  of  sulphui'ic  acid  effects  a  condensa- 
tion of  the  two  compounds — a  reddish  resin  being  formed.  When 
heated  with  aniline  and  zinc  chloride  at  220°,  a  brown  mass  is  formed 
consisting  of  various  impure  products,  a  reddish-yellow,  semitrans- 
parent  resin — probably  Kraemer  and  Spilker's  paracumarone,  and, 
lastly,  a  compound  crystallising  from  benzene  in  pale  yellowish  plates 
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soluble  in  alcohol  and  ether  and  giving  in  alcoholic  solufclon  a  yellow 
picrate  and  a  white,  flocculent  hydrochloride.  The  latter  darkens  on 
exposure  to  the  air,  and  has  approximately  the  composition  of  amido- 
phenanthrene  hydrochloride. 

When  the  crystals  are  dissolved  in  concentrated  sulphuric  acid, 
nitrous  fames  passed  into  the  solution,  and  the  product  thrown  into 
boiling  absolute  alcohol,  aldehyde  is  evolved,  and  the  residue  contains 
a  small  quantity  of  phenanthrene.  If  the  crystals  are  directly 
oxidised  by  chromic  acid,  amidophenanthraquinone  is  obtained. 

S.  B.  A.  A. 

Condensation  Products  of  Anilidoglutaric  Acid.  By  A. 
Reissert  (Ber.,  24,  314 — 320). — Some  time  ago  the  author  described 
two  substances,  namely,  pyranilpyro'inlactone  and  phenylketoxydi- 
methylanilidotetrahydropyridinecarboxylic  lactone,  which  he  obtained 
by  heating  anilidoglutaric  acid  at  170 — 180°  until  the  evolution  of 
gas  was  at  an  end  (compare  Abstr.,  1888,  694;  1889,  1174).  Anschiitz 
(Abstr.,  1890,  774)  came  to  the  conclusion  that  pyranilpyroinlactone 
is  identical  with  citraconanil,  because  when  anilidoglutaric  acid  is 
distilled  under  reduced  pressure,  it  yields  citraconanil  only.  The 
author  has  repeated  his  experiments,  and  finds  that  the  two  sub- 
stances described  by  him  are  in  fact  obtained  when  anilidoglutaric 
acid  is  heated  at  170 — 180°,  but  that  they  are  not  definite  chemical 
compounds.  Pyranilpyroinlactone  is  a  mixture  of  citraconanil  and 
the  second  condensation  product  of  anilidoglutaric  acid.  Pyranil- 
pyro'inlactonic  acid  (Zoc.  cit.)  is  a  mixture  of  mesaconanilic  acid  with 
the  acid  (m.  p.  150°)  previously  described  (loc.  cit.). 

Phenylketoxydimethylanilidotetrahydropyridinecarboxylic  lactone 
is  simply  anilidoglutaranil,  so  that  the  names  and  constitutional 
formula?  assigned  to  all  the  derivatives  of  this  compound,  which  have 
been  previously  described,  must  be  altered.  F.  S.  K. 

Metadinitrodiphenyldisulphine.  By  A.  Ekbom  (Ber.,  24, 335 — 
338) . — Metadinitrodiphenyldisul'phine,  X02*C6H4*SO*SO*C6H4*N02,  is 
obtained  by  heating  metanitrobenzenesulphonic  chloride,  dissolved  in 
acetic  acid,  with  the  calculated  quantity  of  hydriodic  acid  (sp.  gr. 
=  1"5)  for  2-^  hours  on  the  water-bath.  The  product  is  treated  with 
water,  the  precipitate  washed  with  alcohol,  and  then  crystallised 
from  alcohol.  The  yield  is  about  50  per  cent,  of  that  required  by 
theory.  It  crystallises  in  rhombohedral  prisms  or  beautiful  needles, 
melts  at  124°,  is  easily  soluble  in  acetic  acid  and  hot  alcohol,  sparingly 
in  cold  alcohol  and  light  petroleum,  and  insoluble  in  water.  When 
heated  in  acetic  acid  solution  on  the  water-bath  with  hydriodic  acid 
(sp.  gr.  =  1'5),  or  with  sulphurous  acid,  it  is  reduced  to  metadinitro- 
diphenyl  bisulphide.  The  latter  crystallises  from  alcohol  in  needles 
or  rhombic  tablets,  and  melts  at  84°.  E.  C.  R. 

Substituted  Sulphones.  By  W.  Autenrieth  (Ber.,  24,  166— 
172;  compare  E.  Stutter,  this  vol.,  p.  180). — Thioethylacetone  ethyl- 
morcajptole,  SEt-CH2'CMe(SEt)2,  is  obtained  by  the  action  of  hydrogen 
chloride  on  a  mixture  of  thioethylacetone  (1  mol.)  with  ethyl  mer- 
captan  (2  mols.)  ;  it  is  a  yellow,  oily  liquid  which  decomposes  on 
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distillation.  On  treatment  with  potassium  permanganate,  the  corre- 
sponding trisiilphone,  S02Et*CH2'CMe(S02Et)2,  is  formed,  from  which 
the  author  was  unable  to  prepare  a  methyl  derivative. 

ThiojpJienylacetonediethylmercaptole,  SPh*CH2*CMe(SEt)2,  from  thio- 
phenylacetone  and  ethyl  mercaptan,  is  a  yellow,  viscid  liquid  which 
cannot  be  distilled.  The  trimlpJwne,  S02Ph-CH2-CMe(S02Et)2,  solidi- 
fies with  difficulty,  crystallises  from  alcohol  in  lustrous  plates, 
melts  at  127 — 128*^,  and  is  insoluble  in  water.  On  heating  it  with 
normal  potash  solution  for  three  hours  in  a  reflux  apparatus,  the 
three  sulphone  groups  are  eliminated. 

Thioethylacetonediphenylmercaptole,  SEt*CH2CMe(SPh)2,  from  thio- 
ethylacetone  and  phenyl  mercaptan,  resembles  the  preceding  com- 
pounds; no  trisulphone  could,  however,  be  obtained  from  it. 

Thiophenylacetonediphenylmercapfole,  SPh*CH2'CMe(SPh)2,  pre- 
pared from  thiophenylacetone  and  phenyl  mercaptan,  crystallises  from 
alcohol  in  cubic  crystals,  melts  at  54 — 55°,  and  dissolves  readily  in 
ether,  but  is  insoluble  in  water.  No  corresponding  trisulphone  could 
be  obtained. 

ChloracetonedietJiylmercaptoIe,  CHoCl'CMe(SEt)2,  is  formed  by  the 
action  of  chloracetone  on  ethyl  mercaptan.  It  is  a  colourless  oil 
which  is  volatile  with  steam,  and  on  oxidation  yields  diethy hul phone- 
chlorodimethylmethane,  CHoCl*CMe(S02Et)2;  this  crystallises  from 
water  in  small,  white,  lustrous  plates,  melts  at  78 — 79°,  and  is  readily 
soluble  in  alcohol,  ether,  or  chloi'oform  ;  by  treatment  with  potash,  it 
is  completely  hydrolysed;  the  chlorine  atom  appears  to  be  very 
firmly  linked  in  the  molecule,  since  all  attempts  to  replace  it  have 
hitherto  been  unsuccessful.  J.  B.  T. 

Phenyl sulphoneacetonemercaptole.  By  R.  Otto  and  A. 
RossiNG  (Ber.,  24,  234 — 237). — It  has  already  been  shown  by  R. 
and  W.  Otto  (Abstr.,  1888,  282)  that  phenylsulphoneacetone  is  con- 
verted by  treatment  with  thiophenol  in  presence  of  a  dehydrating 
agent  into  phenylsulphoneacetonediphenylmercaptole, 

SOzPh-CHo-COMe  +  2PhSH  =  H2O  +  S02Ph-CH2-CMe(SPh)o. 

By  the  oxidation  of  the  latter  with  potassium  permanganate,  an 
insoluble  product  is  obtained,  which  appears  to  consist  of  thiophenyl- 
diphenylsulphonepropane,  S02Ph*CH2'CMe(SPh)-S02Ph.  It  is  a  gran- 
ular, crystalline  compound  melting  at  148 — 149°,  and  sparingly 
soluble  in  alcohol.  On  further  oxidation,  it  is  converted  into  benzene- 
sulphonic  acid,  which  is  therefore  also  found  in  large  quantity  in  the 
original  oxidation  product. 

Aqueous  potash  quickly  converts  the  mercaptole  into  metbyl- 
phenylsulphone,  thiophenol,  and  acetic  acid,  but  it  is  not  attacked  by 
reducing  agents  in  acid  solution.  H.  Gr.  C. 

BenzenesTilphonates  of  Aromatic  Radicles.  By  M.  Georgescu 
(Ber.,  24,  416 — 418). — Benzenesulphonic  chloride  acts  on  dilute 
alkaline  solutions  of  phenols  in  the  same  manner  as  on  other  hydroxy- 
compounds  (this  vol.,  pp.  49,  202),  forming  salts  of  benzenesulphonic 
acid.     Fhenyl  benzenesulphonate^  CeHs'SOaPh,  obtained  from  phenol, 
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forms  colourless  crystals,  and  melts  at  3o — 36°  (see  also  following 
abstract).  It  is  a  very  stable  compound,  and  is  not  attacked  by  an 
acetic  acid  solution  of  hydrogen  chloride  at  160°,  and  only  with  diffi- 

icnlty  by  hot  alcohoHc  potash. 
I  ^-NapMJiyl  henzenesulphonate,  Cf,H;-,*S03'CioH7'^,  prepared  from 
/3-naphthol,  also  forms  colourless  crystals,  and  melts  at  105 — 107°. 
Cymyl  henzenesidphonate,  CeHs'SOa'CeH^MePr^,  is  a  pulverulent  pre- 
ipitate,  but  may  be  obtained  from  hot  alcohol  in  needles  melting  at 
6 — 56°.  Besorcinyl  phenylsulphoriate,  CoH4(0'SO..Ph)2,  crystallises 
om  hot  alcohol  in  needles,  and  melts  at  67 — 70" ;  the  quinol 
derivative,  CcH4(0*S02Ph)2,  forms  pale,  yellowish  crystals,  and 
melts  at  120 — 121°;  the  pyrogallol  and  phloroglucmol  derivatives, 
C6H3(0-S02Ph)3,  both  separate  from  alcohol  in  colourless  crystals 
melting  at  140 — 142°  and  115 — 117°  respectively.  All  these  com- 
ounds  are  soluble  in  hot  alcohol,  benzene,  chloroform,  and  carbon 
isulphide,  but  only  dissolve  sparingly  in  ether.  H,   G.  C. 
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Benzenesulphonates  of  Aromatic  Radicles.    By  R.  Otto  (Ber.^ 
4, 643 — 644). — In  connection  with  Georgescu's  paper  on  this  subject 
preceding  abstract),  the  author  points  out  that  five  years  ago  he 
bljtained  phenyl  benzenesulphonate  and  some  of  its  homologues,  and 
published  an  account  of  their  chemical  and  crystallographical  pro- 
perties (Abstr.,  1886,  883).  H.  G.  C. 

Aromatic  Sulphonamic  Acids.  By  W.  Traube  (Ber.,  24, 
360—364;  compare  Abstr.,  1890,  1137).— On  adding  1  molecular 
proportion  of  aniline  to  a  solution  of  chlorosulphonic  acid  in  chloro- 
form, aniline  chlorosulphonate  is  probably  formed ;  the  further 
addition  of  aniline  causes  the  production  of  aniline  phenylsulphon- 
amate.  This  substance  is  also  obtained,  together  with  aniline  sulphate, 
by  the  action  of  fuming  sulphuric  acid  on  aniline  at  low  temperatures  ;. 
it  thus  appears  probable  that  the  formation  of  sulphanilic  acid  is 
preceded  by  that  of  phenylsulphonamic  acid. 

Barium  dihromoyhenylsulphonamate,  (C6H3Br2*NH*S03)2Ba,  is  pre- 
pared by  the  action  of  bromine- water  on  barium  phenylsulphonamate, 
and  crystallises  from  dilute  ammonia;  on  treatment  with  acids,  it 
yields  dibromaniline  and  sulphuric  acid. 

Sulphanilide,  S02(NHPh)2,  was  the  only  compound  that  could  be 
obtained  by  the  action  of  phosphorus  pentachloride  or  phosphorus 
oxychloride  on  phenylsulphonamic  acid ;  it  is  very  sparingly  soluble 
in  water,  but  dissolves  in  alkalis,  and  is  not  affected  by  acids. 

Ammonium  methylpJienylsulphonamate,  NMePh'SOsNHi,  is  prepared 
from  chlorosulphonic  acid  and  methylaniline  in  the  manner  already 
described  (loc.  cit.)  ;  the  potassium  salt  forms  a  crystalline  powder. 

Ammonium  diphenylsulphonamate  is  very  unstable. 

Ammonium  ^-naphthylsulplionamate  is  deposited  from  water  in 
olourless  crystals  which  slowl}^  become  red  on  exposure  to  air. 

BiairiylsidpJionamic  acid,  N(C6Hn)o-S03H,  is  prepared  from  chloro- 
sulphonic acid  and  diamylamine  ;  it  crystallises  from  alcohol,  and 
melts  at  98°.     The  compound  is  not  affected  by  boiling  with  water  or 
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dilute  acids,  but  is  decomposed  by  concentrated  acids.  The  stability 
of  the  sulphonamic  acids  is  therefore  decreased  by  the  presence  of 
aromatic  groups  ;  compounds  containing  two  aromatic  radicles  de- 
compose even  in  alkaline  solution,  whilst  those  with  only  one  yield 
crystalline  salts.  J.  B.  T. 

Orthodinitrodiphenyl    and    Orthodiamidodiphenyl.     By  E. 

Tauber  (Ber.,  24, 197— 201).— 2  :  6'- Orthodinitrodiphenyl,  Ci,H9(N02)o 
[(1^02)2  =  2  :  2'],  is  prepared  by  the  action  of  ethyl  nitrite  on  meta- 
dinitrobenzidine  hydrochloride ;  it  crystallises  from  alcohol  in  straw- 
coloured  needles,  melts  at  124°,  and  is  readily  soluble  in  benzene  and 
glacial  acetic  acid,  but  only  very  sparingly  in  light  petroleum.  On 
reduction  with  tin  and  hydrochloric  acid,  orthodiamidodiphenyl, 
Ci2H8(NH2)2,  is  formed,  crystallising  from  dilute  alcohol  in  small, 
colourless  needles,  and  melting  at  81° ;  in  small  quantities,  it  may  be 
distilled  without  composition.  The  hydrochloride  and  sulphate  are 
crystalline,  and  readily  soluble  in  water  or  dilute  alcohol. 

The  amide  yields  a  ^e^ra2;o- derivative,  v^^hich  has  only  very  feeble 
tinctorial  properties ;  on  boiling  the  chloride  with  water,  a  substance 
is  obtained  which  is  probably  impure  diphenylene  oxide. 

The  diacetyl  derivative  of  diamidodiphenyl  crystallises  from 
absolute  alcohol  in  small,  colourless  prisms  melting  at  161°. 

Carbazole  is  obtained  by  heating  orthodiamidodiphenyl  with  six 
parts  of  dilute  (25  per  cent.)  sulphuric  acid  in  a  sealed  tube  for  15 
hours  at  200° ;  an  equivalent  quantity  of  15  per.  cent,  hydrochloric 
acid  may  also  be  employed.  J.  B.  T. 

Carbazole.  By  G.  Mazzara  {Ber.,  24,  27Q—2Sl).~Benzoyl- 
carbazole,  CioHsN'COPh,  is  formed  when  carbazole  is  heated  with 
excess  of  benzoic  chloride  at  160 — 170°  for  two  hours.  It  crystallises 
from  boiling  alcohol  in  greenish  needles,  melts  at  98'5°,  is  volatile 
with  steam,  and  is  moderately  easily  soluble  in  ether,  but  only 
sparingly  in  benzene  and  light  petroleum  ;  it  dissolves  in  glacial 
acetic  acid  yielding  a  green  solution,  and  is  decomposed  by  alco- 
holic potash  into  carbazole  and  benzoic  acid.  It  is  not  acted  on  by 
phenylhydrazine  in  boiling  alcoholic  solution,  but  hydroxylamine, 
under  the  same  conditions,  decomposes  it,  and  carbazole  is  produced. 
The  m^ro-compound,  N02*Ci2H7N*COPh,  can  be  prepared  by  gradually 
adding  nitric  acid  of  sp.  gr.  1'48  (18  grams),  to  a  lukewarm 
glacial  acetic  acid  solution  of  benzoylcarbazole  (9  grams),  and 
then  heating  the  mixture  on  the  water-bath  for  a  few  minutes.  It 
crystallises  from  boiling  glacial  acetic  acid  in  yellow  plates,  melts  at 
181°,  and  is  soluble  in  warm  ether  and  benzene,  but  only  sparingly  in 
alcohol  and  light  petroleum  ;  it  is  not  acted  on  by  boiling  potash,  but 
boiling  6  per  cent,  alcoholic  potash  slowly  converts  it  into  nitro- 
carbazole,  C12H8N2O2.  This  compound  crystallises  from  boiling 
alcohol  in  plates,  melts  at  210°  to  a  red  liquid,  and  is  only  sparingly 
soluble  in  warm  glacial  acetic  acid,  chloroform,  and  benzene,  and 
almost  insoluble  in  ether  and  light  petroleum.  F.  S.  K. 
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Carbazole  Syntheses.  By  A.  Blank  (Ber.,  24,  306). — Carbazole 
is   formed  in  considerable  quantity  when  the  vapour  of  orthamido- 

|i>  H  o*(  /fi  H  o 
phenyl  is  passed  over  heated  lime.  Amidocarhazole,  I        ]>NH, 

,11  be  obtained  from  diphenyline  in  like  manner ;  it  crystallises  from 
ater  in  small,  slender  needles  melting  at  238°.  F.  S.  K. 

Condensation  of  Unsaturated  Hydrocarbons  with  Phenols. 
Tetrahydronaphthylphenol.  By  W.  Koenigs  (Ber.,  24, 179 — 181  ; 
compare  this  vol.,  p.  208).  Tetrahydronaphthylphenol,  CioHii*C6H4*OH, 
is  prepared  by  the  action  of  equal  parts  of  concentrated  sulph- 
uric acid  and  glacial  acetic  acid  on  a  mixture  of  phenol  and 
dihydronapthalene  ;  after  purification,  the  compound  crystallises  from 
a  mixture  of  ether  and  light  petroleum,  or  from  dilute  alcohol,  in 
aggregates  of  needles ;  it  melts  at  129 — 130°  with  previous  softening, 
and  boils  at  320°  without  decomposition.  It  is  readily  volatile  with 
steam  at  160°,  but  more  slowly  at  100°  ;  no  characteristic  coloration  is 
obtained  with  ferric  chloride ;  the  yield  is  70  per  cent,  of  the 
dihydronaphthalene  employed. 

The  phenol  may  also  be  obtained  by  the  action  of  sulphuric  acid 
alone,  but  the  product  appears  to  be  less  pure.  The  sodium  salt  is 
formed  as  a  flocculent,  crystalline  precipitate  on  cooling  a  solution  of 
the  phenol  in  soda.  The  benzoyl  derivative  crystallises  from  absolute 
j,lcohol,  and  melts  at  107—108'.  J.  B.  T. 

Picryl-a-  and  /3-naphthylhydrazines,  and  a-Dinitrophenyl-a-, 
and    /i-naphthylhydrazines    and    their    Derivatives.     By    C. 

WiLLGERODT  and  F.  ScHULz  {J.  pr.  Chem.  [2],  43,  177— 189).— The 
picrylnaphthyl hydrazines  are  prepared  by  the  action  of  alcoholic 
solutions  of  picryl  chloride  on  the  naphthylhydrazine  (obtained  after 
E.  Fischer,  Abstr.,  1886,  554),  or  its  hydrochloride  (equal  mols.)  ; 
y  exist  in  a  stable  and  an  unstable  form. 

Jt^icryl-cc-naphtJiylhydrazinr. — The  red  or  stable  modification  of  this 
compound  is  obtained  if  the  reaction  is  assisted  by  heat,  and  crys- 
tallises, as  the  mixture  cools,  in  short,  dark-brown  prisms  ;  it  can 
be  purified  by  washing  with  water.  It  decomposes  at  176°,  dissolves  in 
most  organic  solvents,  and  is  indifferent  in  its  behaviour  to  acids  and 
alkalis.  The  yellow  or  unstable  modification  is  amorphous,  and  is 
formed  if  the  reaction  takes  place  in  the  cold ;  it  must  be  quickly 
filtered,  and  dried  on  a  porous  plate,  as  it  rapidly  changes  into  the 
red  modification  if  left  in  the  mother  liquor,  and  even  more  quickly 
when  heated  with  solvents ;  when  heated  bv  itself,  the  chanere  occurs 
at  140°.  J  '  ^ 

Bicryl-^-naphthyUiydrazine. — Both  modifications  are  obtained  in  the 
same  way  as  those  of  the  a-compound.  The  red,  or  stable,  modification 
crystallises  in  red  prisms  which  decompose  at  175°;  it  is  sparingly 
soluble  in  alcohol  and  ether,  but  easily  in  chloroform,  glacial  acetic 
acid,  benzene,  and  acetone.  The  yellow,  or  unstable,  modification  is 
amorphous,  and  so  unstable  that  it  is  impossible  to  prepare  it  quite 
free  from  the  red  modification,  into  which  it  passes,  when   heated 
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alone  at  100°,  or  wifh  solvents.  It  is  suggested  that  these  stable  and 
unstable  forms  are  stereochemical  isomerides. 

Picrylazonapbthalenes  are  obtained  by  adding  the  corresponding 
hydrazines  to  a  warm  solution  of  excess  of  chromic  acid  in  acetic 
acid;  the  mixture  is  then  poured  into  water,  and  the  precipitate 
washed  with  water.  Picryl-oi,-azonaphthale7ie  crystallises  from  glacial 
acetic  acid  in  red-yellow  needles  which  melt  and  decompose  at  226° ; 
it  dissolves  sparingly  in  benzene  and  alcohol.  Picrijl-^-azonaphthalene 
crystallises  in  dull-red  needles,  melts  at  205°  with  decomposition,  and 
dissolves  easily  in  glacial  acetic  acid,  but  sparingly  in  alcohol  and 
benzene. 

JDinitronitrosophenyl-oc-azonaphthalene  is  obtained  by  heating  picryl- 
a-naphthylhydrazine  with  glacial  acetic  acid  in  a  reflux  apparatus 
until  the  colour  of  the  crystals,  which  separate  on  cooling,  is  quite 
yellow  ;  it  forms  yellow  needles,  melts  at  232^,  and  dissolves  easily  in 
benzene,  but  more  sparingly  in  glacial  acetic  acid  and  alcohol. 

Dinitronitrosophenyl-^-azonaphtJialene,  similarly  prepared,  crystal- 
lises in  yellow  leaflets,  melts  at  245°  with  decomposition,  and  dissolves 
easily  in  glacial  acetic  acid,  but  more  sparingly  in  alcohol,  ether,  and 
benzene ;  it  dissolves  in  strong  sulphuric  acid  with  a  brilliant  dark- 
blue  colour,  which  becomes  greenish-yellow  on  dilution  with 
water. 

Dinitrosonitrophenyl-a.-azonaphthalene  is  prepared  by  heating  picryl- 
a-naphthylhydrazine  with  alcohol  in  a  sealed  tube,  for  2 — 3  hours  at 
120°,  dissolving  the  product  in  benzene,  and  decolorising  with 
animal  charcoal ;  it  crystallises  in  slender,  yellowish-brown  needles, 
melts  at  210°,  and  is  moderately  soluble  in  benzene  and  glacial  acetic 
acid,  but  less  so  in  alcohol. 

Dinitrosonitrophenyl-ji-azonaphthalene  is  obtained  by  heating  picryl- 
)3-naphthylhydrazine  with  alcohol  in  a  reflux  apparatus  for  14  hours  ; 
it  melts  at  231°  with  partial  decomposition,  and  dissolves  in  hot 
glacial  acetic  acid  and  benzene,  but  hardly  at  all  in  alcohol. 

Ort}ioparadinitrophenyl-a.-naphthylhydrazine  is  obtained  by  dis- 
solving phenyl-a-naphthylhydrazine  (4  grams),  in  alcohol,  adding 
a-dinitrochlorobenzene  (2'56  grams),  and  heating  in  a  reflux  apparatus 
for  -J — f  hour ;  the  crystalline  mass  which  separates  on  cooling  is 
purified  by  heating  with  dilute  hydrochloric  acid.  It  crystallises  from 
benzene  in  long,  narrow,  red  prisms,  melts  at  181°,  and  dissolves 
sparingly  in  alcohol. 

Orthoparadinitrophenyl  -  ^  -  iiapJithylhydrazine,  similarly  prepared, 
crystallises  in  short,  reddish-yellow  prisms,  melts  at  188°  with  decom- 
position, and  dissolves  sparingly  in  alcohol  and  benzene,  but  more 
freely  in  glacial  acetic  acid,  in  which  it  is  unstable. 

Ort'hoparadinitTop}ieiiyl-a-azonapht}iale7ie,  obtained  by  heating  the 
corresponding  naphthylhydrazine  with  excess  of  chromic  acid  in  acetic 
acid  and  pouring  the  mixture  into  water,  crystallises  in  slender, 
reddish-brown  needles,  melts  at  190°,  and  dissolves  sparingly  in 
alcohol,  and  more  freely  in  glacial  acetic  acid  and  benzene. 

Orthoparadinitrophenyl-13-azonaphthalene,  similarly  prepared,  crys- 
tallises in  reddish-yellow  needles,  melts  at  178°,  and  dissolves  in 
glacial  acetic  acid. 
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Orthoparanitronitrosophenyl-oc-azonaphtJialene  is  prepared  bj  heating 
orthoparadinitrophenyl-a,-naj)lifchylhydrazme  witli  glacial  acetic  acid 
in  a  reflux  apparatus  for  two  hours  ;  it  crystallises  in  green  needles, 
melts  at  201°,  and  dissolves  in  glacial  acetic  acid  and  benzene,  but 
only  sparingly  in  alcohol. 

Orthoparanitronitrosophenyl-^-azonaphthalene,  similarly  obtained, 
crystallises  in  yellow  needles,  melts  at  225°,  and  dissolves  in  glacial 
acetic  acid,  but  only  sparingly  in  alcohol  and  benzene. 

Orthoparadinitrosophenyl-oc-azonaphthalene  is  obtained  by  heating 
orthoparadiuitrophenyl-a-naphthylhydrazine  with  alcohol  in  a  sealed 
tube  for  six  hours  at  120°,  cooling,  and  heating  the  crystals  with 
glacial  acetic  acid  and  animal  charcoal ;  it  is  yellow,  amorphous,  and 
melts  at  162". 

Orthoparadinitrosophenyl-(i-azonaphthalene  is  prepared  in  a  similar 
manner;  after  long  heating  with  glacial  acetic  acid,  it  forms  microscopic, 
yellow  needles  ;  it  melts  at  178°,  and  dissolves  in  glacial  acetic  acid 
and  benzene,  but  only  sparingly  in  alcohol. 

The  molecular  weights  of  the  foregoing  compounds  have  been 
checked  by  Raoult's  method.  A.  G.  B. 

Action  of  Hydriodic  Acid  on  1 — 3'-Nitronaphthalenesulph- 
onamide.  By  A.  Ekbom  (Ber.,  24,  329— 335).— The  action  of 
hydriodic  acid  on  1 — 3'-nitronaphthalenesulphonamide  is  similar  to 
its  action  on  the  1 — 4 '-compound  (Abstr.,  1890,  994). 

AmidouaplUhalenesulphonamide  [NH2 :  SOiNHa  =1:3']  is  prepared 
by  heating  nitronapthalenesulphonamide  with  excess  of  hydriodic  acid 
(sp.  gr.  =  1*5)  and  red  phosphorus  for  seven  hours  ;  the  product  is  dis- 
solved in  alcohol,  treated  with  sulphurous  acid,  and  ammonia  added  until 
an  alkaline  reaction  is  obtained,  when  the  amide  is  precipitated  as  a 
yellow,  crystalline  compound.  It  crystallises  from  alcohol  in  slender, 
silky  needles,  melts  at  218 — 219°  with  carbonisation,  and  is  easily 
soluble  in  hot  alcohol,  sparingly  in  cold,  and  insoluble  in  water.  The 
hydrochloride,  obtained  by  dissolving  the  amide  in  hydrochloric  acid, 
crystallises  in  scales.  The  hydriodide  crystallises  from  concentrated 
alcoholic  hydriodic  acid  in  beautiful,  pale-yellow  needles.  The 
sulphate  crystallises  in  prisms.  Acetamidojiaphthalenesulphonamide  is 
obtained  by  treating  the  above  compound  with  excess  of  acetic 
•anhydride  ;  it  crystallises  from  alcohol  in  small  aggregates  consisting 
of  radiatnig,  light-red  needles,  and  melts  at  238 — 239".  An  attempt 
to  prepare  the  diacetyl  compound  by  heating  amidonaphthalene- 
sulphonamide  in  a  sealed  tube  with  excess  of  acetic  anhydride  for 
21  hours  at  156°  failed.  The  author  draws  attention  to  the  fact  that 
Cleve  obtained  a  monacetyl  derivative  from  the  1  :  3  and  1  :  2'- 
amidonaphtlialenesulphonamides  and  a  diacetyl  derivative  from  the 
1  :  4-corapound,  and  that  he  has  obtained  a  diacetyl  derivative  from 
the  1  :  4'-compound.  Hence  if  the  group  SO2NH2  be  in  a  ^-position, 
a  monacetyl  compound  is  obtained;  if  it  be  in  an  a-position,  a 
diacetyl-compound  is  formed. 

1  :  3'-Diamidodinaphthyl  bisulphide,  NHs-CoHe'S-S-CioHs-NHj,  is 
prepared  by  treating  1 :  3'  nitronaphthalenesulphonamide  with  excess 
of  hydriodic  acid  (sp.  gr.  =  1"96),  and  when  the  reaction  is  ended, 
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boiling  the  mixture  gently  for  three  hours.  The  product  is  dissolved 
in  alcohol,  treated  with  sulphurous  acid  and  ammonia,  and  the  pre- 
cipitate washed  with  water  and  crystallised  from  alcohol  several 
times.  It  crystallises  in  pale-yellow  needles,  melts  at  166°,  and  is 
easily  soluble  in  alcohol,  ether,  benzene,  and  acetic  acid,  sparingly 
in  light  petroleum,  and  insoluble  in  water.  The  same  bisulphide 
was  obtained  by  reducing  the  dinitrodinaphthyl  bisulphide  from 
the  ^-acid  (Abstr.,  1888,  698)  with  hydriodic  acid  and  phos- 
phorus. The  hydrochloride,  NH2-CioH6-S-S-CioH6-NHo,2HCl,  is  ob- 
tained as  a  white  precipitate  on  adding  hydrochloric  acid  to  an 
alcoholic  solution  of  the  diamide  ;  on  boiling  with  water,  it  is  decom- 
posed into  hydrochloric  acid  and  diamidodinaphthyl  bisulphide.  The 
hydriodide  is  obtained  in  yellow  needles  on  concentrating  an  alcoholic 
solution  of  the  diamide,  saturated  with  hydriodic  acid.  Diaceto- 
diamidodinaphthyl  bisulphide,  obtained  by  treating  diamidodinaph- 
thyl bisulphide  with  excess  of  acetic  anhydride,  crystallises  from 
acetic  acid  in  colourless,  microscopic  needles,  and  melts  at  276°  with 
carbonisation. 

When  1  :  3'-nitronaphthalenesnlphonamide  and  1  :  3'-diamido- 
dinaphthyl  bisulphide  are  treated  with  excess  of  hydriodic  acid 
(sp.  gr.  =  1"96),  and  the  mixture  boiled  briskly  for  3 — 4  hours, 
a  product  is  obtained,  somewhat  easily  soluble  in  alcohol,  which, 
after  treatment  with  ammonia,  forms  a  viscid,  evil-smelling  sub- 
stance;  the  author  assumes  it  to  be  /3-amidothionaphthol. 

E.  C.  H. 

Action  of  Ethyl  Formate  on  Camphor.  By  L.  Claisen  (Ghem. 
Centr.,  1890,  ii,  878—880;  from  Sitzher.  math.-naturw.,  Aht.  hayr. 
AJcad.  Wiss.,  1890,  445—479). — Formylcamphor,  the  preparation  of 
which  has  been  already  described  (Abstr.,  1888,  692  and  1889,  619), 
melts  at  76—78",  boils  at  240—243°  under  760  mm.  pressure,  and  at 
138°  under  28  mm.  pressure.  It  behaves  as  a  ftiirly  strong  acid  and 
liberates  acetic  acid  from  its  salts  ;  ferric  chloride  produces  a  dark 
violet-red  coloration  in  its  alcoholic  solution ;  the  ferric  salt  is  nearly 
black,  crystalline,  insoluble  in  water,  soluble  in  alcohol,  ether,  benzene, 
and  chloroform  form.ing  a  dark  red  solution ;  the  copper  salt, 
(CnHi502)oCu  +  2C11H16O2,  melts  at  126**  and  crystallises  from 
light  petroleum  in  silky,  lustrous  needles. 

Acetylformylcamphorj  CsHukC^  *  melts  at  60 — 62°  and  boils 

at  175 — 177° ;  it  gives  no  coloration  with  ferric  chloride. 

-,.j ^ ^ ,  -o— .,  ^f^r\  '  ^^  ^  colourless  oil,  which 

GO 

boils  at  266 — 268°  under  7601  mm.  pressure,   sp.  gr.  1'006  at  15°  ; 

it  is  insoluble  in  watei-.  and  dilute  alkalis.      With  ferric  chloride,  it 

produces  no   coloration  (unless  decomposed),  and  is  decomposed  by 

hydrogen  bromide  into  alcohol  and  formylcamphor. 

Cr^TT'O'T^  FT 
Benzyl  formylcamphor,  C8Hi4<^  1 "  \  melts  at  45 — 46°,  and 

CO 

boils    at  222 — 224"    under   a   pressure   of    16    mm.      Anilidoformtjl- 
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P  *  (^  H  •'N'TTPh 
'.phor,  CsHu^  I '  ,  melts  at  156 — 159°,  and  is  prepared 

by  the   action   of   aniline    either   on   a  methyl    alcohol   solution    of 
formylcamphor    or    on    ethylformylcamphor.       Methylanilidoformyl- 

,       ^^^    ^C:CH'NMePh        ,,      ^  ,^,,       ^ 
camphor  J  \u^i±u<^\  ,  melts  at  lii4    and  separates  from  its 

solution  in  chloroform  and  light  petroleum  in  beautiful  crystals  of  the 
rhombic    system,   a  :  h  :  c  =  0*792  :  1  :  0'7535.       The    monhydrazone 

Kcamphorquinone  melts  at  169 — 170"^. 
From  a  consideration   of  the  properties  and  reactions  of  formyl- 
mphor,  the  author  considers  that  it  has  the  formula 


r  H  ^c:CH-OH 


Menthone  appears  to  react  with  ethyl  formate  in  a  similar  manner  to 
camphor.  J.  W.  L. 

Influence  of  Solvents  on  the  Rotatory  Powers  of  Camphols 
and  Isocamphols  :  Chloral  Bomeolates.  By  A.  Haller  {Compt. 
rend.,  112,  143 — 146). — The  rotatory  power  of  laevogyrate  a-camphol 
is  independent  of  the  nature  of  the  solvent,  except  in  the  case  of 
methyl  alcohol,  when  it  is  below  its  normal  value  ;  the  effect  of 
various  solvents  in  the  case  of  laevogyrate  isocamphol  varies  with 
their  nature,  but  is  the  same  for  members  of  a  homologous  series. 

Chloral  borneolates  are  obtained  by  direct  union  of  borneol  and 
anhydrous  chloral  at  the  ordinary  temperature.  The  a-compounds 
crystallise,  but  the  products  from  isocamphol  and  +a— /3-borneol  are 
viscous  and  do  not  crystallise  even  at  15°.  All  the  compounds  have 
the  formula  CCl2*CH(OH)'OCioHx7,  and  are  decomposed  by  boiling- 
water  into  camphols  and  chloral  hydrate.  Their  rotatory  powers  in 
a  benzene  solution  containing  half  a  gram-molecule  per  litre  were  as 
follows : — 

Melting  Molecular 

point.  rotatory  power. 

Dextrogyrate    chloral     a-borneolate 

(cryst.) 55—56°  +30vl3° 

Laevogyrate      chloral      a-borneolate 

(cryst.) 55—56  -30-13 

Racemic  chloral  borneolate  (  —  a-\-ix) 

cryst 55-56  O'O 

Laevogyrate  chloral  isoborneolate  or 

y3-borneolate —  — 56'40° 

Chloral  —/^  + a-borneolate  from   in- 
active —/3  4- a-camphol —  .     —22-12 

The  differences  between  the  various  derivatives  are  of  the  same 
order  as  in  the  case  of  the  bornylpheuyl-urethanes.  It  is  clear  that 
the  orientation  of  the  elements  of  the  group  H'C'OH  exerts  an  im- 
portant influence  on  the  rotatory  power  and  other  physical  properties 
of  these  additive  compounds.  C.  H.  B. 
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Digitonin  and  Digitogenin.  By  H.  Kiltaxi  (Ber.,  24, 
339 — 347). — The  author  has  shown  in  a  former  communication 
(Abstr.,  1890,  996),  that  pure  commercial  digitalin,  when  heated 
with  dilute  hydrochloric  acid,  giv^es,  besides  dextrose  and  galactose, 
a  large  quantity  of  digitogenin,  C15H24O3. 

Digitonin  is  best  obtained  from  commercial  digitalin  by  extraction 
with  85  per  cent,  alcohol.  Digitalin  (1  part)  is  dissolved  in  85  per 
•cent,  alcohol  (4  parts)  at  50 — 60°  and  the  solution  allowed  to  crystal- 
lise slowly.  The  crude  product  thus  obtained  is  dissolved  in  12  times 
its  weight  of  boiling  alcohol  (85  per  cent.),  heated  for  two  minutes 
with  animal  charcoal,  and  filtered  :  by  rubbing  the  sides  of  the  beaker 
as  the  solution  cools,  the  product  is  obtained  in  nodular  aggregates 
of  slender  needles.  The  crystals  are,  however,  moi'e  compact  and  the 
product  purer  if  the  solution  is  allowed  to  cool  very  slowly  without 
rubbing  the  sides  of  the  beaker.  Digitonin  crystallises  easily  from 
85  per  cent,  alcohol,  whilst  from  stronger  alcohol  it  is  only  obtained 
in  the  amorphous  state,  begins  to  soften  at  225°,  is  completely  melted 
at  235°,  and  is  leevo-rotatory ;  for  a  28  per  cent,  solution  in  75  per 
cent,  acetic  acid,  [a]©  =  — 50".  The  amorphous  digitonin  of 
Schmiedeberg  dissolved  in  cold  water  in  all  proportions  ;  the  crystal- 
line substance  is  sparingly  soluble  in  water ;  on  heating,  it  dissolves 
more  easily,  but  does  not  crystallise  on  cooling,  and  the  solution 
always  shows  an  opalescence.  With  concentrated  sulphuric  acid,  it 
gives  a  red  solution  ;  the  addition  of  a  drop  of  bromine-water  greatly 
intensifies  the  reaction.  Concentrated  hydrochloric  acid  gives  a 
colourless  solution  which,  after  a  time  or  on  heating,  turns  yellow  and 
then  red.  Heated  with  dilute  hydrochloric  acid  under  the  same  con- 
ditions as  were  before  given  for  digitalin,  it  yields  nearly  the  calcu- 
lated quantities  of  digitogenin,  dextrose,  and  galactose.  The  digi- 
togenin obtained  in  this  way  was  identical  in  every  respect  with  that 
formerly  obtained  from  digitalin. 

Derivatives  of  Digitogenin. — "When  digitogenin  is  heated  in  a  sealed 
tube  with  concentrated  hydriodic  acid  and  red  phosphorus,  a  large 
quantity  of  a  resin  containing  iodine  is  formed ;  but  neither  methyl 
nor  ethyl  iodide. 

Acetyldigitogenin,  C15H23O3AC,  is  obtained  by  heating  digitogenin 
(1  part)  with  anhydrous  sodium  acetate  (1  part)  and  acetic  anhydride 
(6  parts)  in  a  reflux  apparatus  for  one  hour,  and  pouring  the  bright 
red  solution  in  a  fine  stream  into  a  large  quantity  of  water.  It 
crystallises  from  a  small  quantity  of  absolute  alcohol  in  beautiful 
needles,  melts  at  178°,  and  is  extremely  soluble  in  warm  alcohol, 
ether,  and  acetic  acid.  Instead  of  sodium  acetate,  sulphuric  acid  can 
be  employed  as  a  condensing  agent :  when  zinc  chloride  is  employed, 
amorphous  compounds  which  were  not  examined  are  obtained.  The 
author  points  out  that  the  formation  of  a  monacetyl  derivative  from 
digitogenin,  does  not  agree  with  the  production  of  two  sugars  from 
digitonin,  which  latter  fact  points  to  the  existence  of  two  hydroxyl 
groups  in  digitogenin. 

Digitogenin  on  oxidation  yields,  according  to  the  conditions,  three 
acids,  which  the  author  names  respectively,  digitogenic,  oxydigi- 
togenic,  and  digitic  acids. 
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'  Digitogenic  Acid,  CiJIoiOu  is  prepared  by  slowly  adding  cliromic 
acid  (0'7  part  dissolved  in  l-i  parts  of  water  and  7  parts  of  acetio  acid) 
to  a  solution  of  digitogeuin  (1  part)  in  acetic  acid  (30  parts)  As 
soon  as  all  the  chromic  acid  is  reduced,  an  equal  volume  of  water  is 
added,  and  the  mixture  repeatedly  extracted  with  ether.  The  ethereal 
solution  is  allowed  to  remain  for  24  hours,  poured  off  from  tlie 
deposit  which  is  formed,  the  ether  distilled  off,  and  the  acid  residue 
evaporated  on  the  water-bath  until  a  crystalline  crust  forms  on 
the  liquid;  the  product  crystallises  after  12  hours.  The  yield 
amounts  to  60  per  cent,  of  the  digitogenin  employed.  It  crystallises 
from  absolute  alcohol  in  colourless  needles  or  thin  prisms,  beuins  to 
melt  at  146°,  and  is  completely  melted  at  150°,  becomes  strongly 
electric  when  rubbed,  tastes  extremely  bitter,  and  is  easily  soluble  in 
chloroform  and  hot  glacial  acetic  acid,  less  easily  in  50  per  cent, 
acetic  acid,  more  sparingly  in  cold  alcohol  and  ether,  and  insoluble 
in  water ;  when  heated  with  water,  it  melts.  When  moistened 
with  dilute  alcohol,  it  has  a  distinctly  acid  reaction.  It  dissolves 
easily  in  alkali  hydroxides  and  carbonates.  The  magnesium  salt 
(Ci4H2i04)2Mg,  prepared  by  adding  an  excess  of  dilute  magnesium 
nitrate  (1  :  10)  to  a  very  dilute  neutral  solution  of  the  acid,  separates 
aa  a  crust  consisting  of  aggregates  of  minute  needles  on  allowing 
the  mixture  to  remain  for  24  hours.  The  calcium  salt  is  simi'ar  to 
the  magnesium  salt.  The  bye-products  of  the  oxidation  withchiomic 
acid  probably  contain  formaldehyde  or  formic  acid,  as  no  evolution 
of  carbonic  anhydride  was  observed.  The  mother  liquors  contained 
a  small  quantity  of  an  aldehydic  or  ketonic  compound  and  a  large 
quantity  of  an  acid  of  high  molecular  weight  which  yields  no  crystal- 
Hne  derivatives. 

0x1/ digitogenic  acid,  2C14H20O4  -f-  HgO,  is  prepared  by  dissolving 
digitogenic  acid  (1  part)  in  potash  (1  :  10)  (10  parts),  diluting  the 
solution  to  100  parts,  and  adding  a  solution  of  potassium  perman- 
ganate (1  :  50).  When  the  oxidation  is  finished,  the  solution  is 
decolorised  with  a  few  drops  of  alcohol,  filtered,  one- third  the  we'ght 
of  93  per  cent,  alcohol  added,  and  the  acid  precipitated  with  50  per 
cent,  acetic  acid.  In  this  way  it  is  obtained  crystallised  in  nodular 
aggregates  of  needles,  which  begin  to  melt  at  250"^ ;  it  is  very 
sparingly  soluble  in  alcohol  and  acetic  acid,  and  becomes  strongly 
electric  when  rubbed.  The  yield  amounts  to  70  per  cent,  of  tlie 
digitogenic  acid  employed.  The  inagnesium  salt,  (CulIi904)oMg,  is 
very  sparingly  soluble  and  crystallises  in  aggregates  of  small  needles. 

Bigitic  acid,  CioHi«04,  is  formed,  together  with  oxydigitogenic  acid, 
by  the  oxidation  with  permanganate  of  digitogenic  acid  dissolved  in 
3  parts  of  potash.  When  the  oxidation  is  ended,  the  solution  is  de- 
colorised with  a  few  drops  of  alcohol,  filtered,  \  the  weight  of  93  per 
cent,  alcohol  added,  and  the  acids  precipitated  with  hydrochloric 
acid  ;  the  precipitate,  which  consists  of  oxydigitogenic  acid  mixed 
with  some  digitic  acid,  is  filtered  off  rapidly;  the  filtrate  after  a 
time  deposits  most  of  the  digitic  acid  in  aggregates  of  b.-autiful 
needles.  If,  however,  a  separation  of  the  two  acids  is  not  obt  lined  in 
this  way,  they  are  dissolved  in  potash,  the  solution  diluted  until  it 
contains  1  per  cent,  of  acid,  and  fractionally  precipitated  with  hj  dro- 

YOL.  Lx.  2  2 
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chloric  acid,  wlien  oxydigitogenic  acid  is  precipitated  first.  A 
separation  by  fractional  crystallisation  from  alcohol  and  acetic  acid  is 
not  possible,  although  the  solubility  of  the  two  acids  is  very  different. 
Digitic  acid  melts  at  192°,  dissolves  easily  in  alcohol,  chloroform,  and 
acetic  acid,  and  crystallises  readily  from  boiling  50  per  cent,  alcohol, 
but  not  from  strong  alcohol.  The  barium  salt,  (CioHi504)2Ba  +  6H2O, 
prepared  by  adding  barium  chloride  to  a  solution  of  the  potassium 
salt,  crystallises  in  nodular  aggregates,  and  is  somewhat  sparingly 
soluble  in  w^ater.  The  potassium  salt  also  crystallises  well  and  is 
extremely  soluble  in  water. 

If  the  acid  is  dissolved  in  decinormal  potash  in  the  proportion, 
CioHifiOi  :  IKOH,  and  phenolphthalein  and  a  few  drops  of  alkali  are 
added,  the  red  colour  remains  both  when  the  solution  is  allowed  to 
stand  and  when  heated  :  hence  the  acid  is  not  a  lactone. 

The  author  reserves  the  theoretical  consideration  of  the  results  for 
a  future  communication.  E.  C.  R. 

Hydrocotoin,  a  Constituent  of  Coto-Bark.  By  G.  Ciamician 
and  P.  SiLBER  (Ber.,  24,  299— 301).— The  molecular  weicrht  of 
hydrocotoin  (compare  Jobst  and  Hesse,  Abstr.,  1880,  325)  was 
determined  by  Raoult's  method,  with  results  which  agreed  well  with 
those  required  by  a  compound  of  the  molecular  formula  C15HUO4. 
Quantitative  experiments,  carried  out  as  described  by  Zeisel,  showed 
that  hydrocotoin  contains  two  raethoxy-groups,  C,3H802(OMe)2 

Ileihylhydrocotoin,  Ci3H70(OMe)3,  is  formed  when  hydrocotoin  is 
heated  at  100°  with  methyl  iodide  and  a  solution  of  potash  in  methyl 
alcohol;  it  separates  from  alcohol  in  small,  colourless  needles,  melts 
at  113°,  and  is  readily  soluble  in  ether  and  hot  alcohol,  but  insoluble 
in  water  and  alkalis. 

When  hydrocotoin  is  heated  with  alcoholic  potash  in  sealed  tubes, 
it  is  decomposed,  the  products  being  probably  a  phenol-like  substance 
and  benzoic  acid  ;  its  constitution  may  possibly  be  represented  bv  the 
formula  COPh-C6H2(OMe)2-OH.  F.  S.  K. 

Cochineal-Carmine.  By  F.  Lafar  (/.  pr.  Chem.  [2],  43, 
130—133;  compare  Abstr.,  1885,  1076).— The  sample  of  which  the 
following  is  an  analysis  w^as  purchased  as  "  Carminnakaiat  ";  it  was 
a  fine,  loose  powder,  of  full  tone  and  warmth,  and  dissolved  com- 
pletely in  ammonia.  Liebermann's  method  of  analysis  (Abstr.,  1S85, 
1076)  was  followed.  The  sample  contained  0*4  per  cent,  of  suljohur 
and  3*49  per  cent,  of  nitrogen ;  its  proximate  percentage  composition 
was: — 

HoO  Nitrogenous         Colouring  matter 

lost  at  110°.  j^sh.  matter.  (by  difference). 

15-50  6-87  23-26  64-37 

The  percentage  composition  of  the  ash  (8'14  per  cent,  of  the  dried 
colour)  was : — 

CuO.       SnOa.       AI2O3.         CaO.        MgO.      NaoO.      KsO. 

0-35       0-14      40-48  4420       0-61       5-40       3-20 

P2O5.  SiOg.  FesO.,.  CO2  (hj  difference). 

2-71  0-60  trace  2-31 
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The  molecular  ratio  of  AI2O3  :  (CaO  +  MgO)  is  1  :  2-044;  Lieber- 
mann  found  it  to  be  1  :  1-972.  A.  G.  B. 

Synthetical  Pyridine  Bases  of  the  /3- Series.  Bj  0.  Stoehr 
(J.  pr.  Ghem.  [2],  43,  153—156;  compare  this  vol.,  p.  219).— The 
/^-methylpyridine  obtained  from  glycerol  (this  vol.,  p.  219)  contains 
])yridine  and  /3-ethylpyridine.  By  fractionating  the  crude  mixture 
of  bases,  about  10  per  cent,  of  pyridine  first  distils  over  (b.  p.  115°  ; 
ra.  p.  of  mercurochloride  177 — 178°),  the  y3-methylpyridine  being 
contained  in  the  fraction  140 — 146°,  from  which  it  is  obtained  pure 
by  conversion  into  the  mercurochloride  ;  it  boils  at  144 — 145°  (corr.), 
and  its  sp.  gr.  at  074°  is  0-9751,  that  of  the  /3-mefhylpyridine  from 
strychnine  being  0-9756.  The  melting  point  (201—202°)  of  the 
platinochloride  cannot  be  made  to  agree  with  that  given  by  Laden 
berg  (compare  loc.  cif.),  but  this  salt  forms  asymmetric  crystals,  the 
investigation  of  which  leaves  no  doubt  as  to  their  identity  with  the 
product  obtained  by  Groth  and  Hjortdahl.  The  identity  of  the 
synthetical  y8-methylpyridine  with  that  obtained  from  strychnine 
(this  vol.,  p.  86)  is  thus  established.  The  ^-ethylpyridine  was  also 
isolated  by  means  of  its  mercurochloride ;  it  melts  at  165°  (corr.), 
and  its  sp.  gr.  at  0°/4°  is  0-9585,  that  of  the  /9-ethyl pyridine  obtained 
from  brucine  (this  vol.,  p.  87)  being  0-9590 ;  the  two  bases  are  thus 
identical.  ^-Ethylpyridine  is  only  slightly  soluble  in  cold  water,  and 
practically  insoluble  in  hot  water ;  it  has  a  stronger  smell  than  the 
lower  homologues  ;  by  oxidation  with  permanganate,  it  yields  nicotinic 
acid  (m.  p.  280 — 231°).  The  platinochloride  melts  with  decomposition 
at  208°;  the  merctirochloride  forms  short  prisms  which  melt  without 
decomposition  at  131 — 132°.  The  aarochloride  and  the  picrate  were 
obtained.  A.  G.  B. 

Tinctorial  Properties  of  Nitrosoxyquinolines.  By  S.  v.  Kosta- 
NECKi  {Ber.,  24, 150 — 156). — 3  :  4-Nitrosoparoxyquinoline  has  decided 
tinctorial  powers,  giving  a  green  colour  with  iron  mordants,  and  a 
brick-red  with  cobalt  mordants,  thus  showing  an  analogy  to  1:2- 
nitrosonaphthol.  By  the  action  of  nitrous  acid  on  orthoxyquinoline, 
two  nitroso-derivatives  are  formed  ;  the  first,  1  :  4-nitrosoparoxyquin- 
oUne,  is  already  known,  and  has  no  tinctorial  properties  ;  the  second 
compound  is  much  more  readily  soluble  in  water,  and  yields  green 
and  brownish-red  "lakes"  with  iron  and  cobalt  salts  respectively. 
Amidorthohydroxyquinoline  may  be  obtained  from  the  corresponding 
nitroso-compound  by  reduction  with  stannous  chloride  ;  the  sulphate 
crystallises  with  2  mols.  H2O.  * 

1  : 4-Nitrorthohydroxyquinoline,  OH'CgNHs'NOj,  is  prepared  by 
the  action  of  nitric  acid  on  the  nitroso-derivative  ;  it  crystallises 
from  alcohol  in  small,  yellow  needles,  melts  at  173°,  and  is  identical 
with  the  substance  obtained  from  nitrorthoxyquinolinecarboxylic 
acid.  The  compound  dyes  green  with  iron  mordants,  and  yellow 
with  aluminium  mordants.  The  corresponding  nitroparhydroxy- 
quinoline  has  no  tinctorial  properties. 

Diuitrorthohydroxyquinoline, 

C9NH4(N02)o  [OH  :  (NO2).  =  1:2:4], 

2  q  2 
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obtained  by  boiling  the  nitroso-derivativ^e  with  nitric  acid,  is  already 
known,  and  has  only  feeble  tinctorial  properties.  J.  B.  T. 

Quinolinedihydroximes.  By  S.  v.  Kostaneckt  and  M.  Rricher 
(Ber.,  24:,l^6—Uj9).—l:4-QuinoUnedw:vwie,  C9NH5(NOH)2,  Is  pre- 
pared by  the  action  of  hydroxylamine  hydrochloride  on  nitrosorthoxy- 
quinoline,  and  is  deposited  from  dilute  alcohol  in  small  crystals  which 
gradually  decompose  at  200°.  It  is  soluble  in  soda  and  in  sodium 
carbonate  with  a  pale-yellow  colour  ;  it  yields  a  stable,  intense  green 
"  lake  "  with  iron  salts,  but  with  cobalt  salts  inferior  brown  shades 
are  formed.  The  diacefate,  C9NH5(NOAc)2,  crystallises  from  glacial 
acetic  acid,  on  the  addition  of  water,  in  white  needles  which  melt  at 
160°  with  decomposition. 

A  corresponding  dioxime  may  be  obtained  from  nitrosoparoxy- 
quinoline  by  the  action  of  hydroxylamine ;  it  crystallises  from  alcohol 
in'small  needles  and  decomposes  at  190°.  A  brown  colour  is  formed 
with  normal  iron  salts,  but  the  tinctorial  properties  of  the  compound 
are   only  feeble.      On    boiling  with    dilute    alkalis    or   with   acetic 

anhydride,    quinoline  dioxime  anhydridey    C9NH5<^^^0,  is  formed; 

this   crystallises   from   dilute   alcohol    in    long,    strongly   refractive 
needles,  melts  at  134°,  and  is  readily  volatile  with  steam. 

J.  B.  T. 

Substitution  Products  of  Isoquinoline.  By  A.  Edixgkk  and 
E.  BossuNG  (/.  pr.  Chem.  [2],  43,  190 — 200). — Isoquinoline  di- 
hromide,  C9NH7Br2,  is  obtained  by  slowly  dropping  a  solution  of  the 
calculated  quantity  of  bromine  in  ether  or  chloroform  into  the  same 
solvent  containing  isoquinoline  suspended  in  it ;  the  yellowish  sub- 
stance thus  precipitated  melts  at  82°  (uncorr.).  The  hydrobrnwide^ 
C9NH7Br2,HBr,  is  prepared  by  dissolving  isoquinoline  in  an  excess  of 
aqueous  hydrogen  bromide  and  evaporating ;  it  forms  red  crystals, 
which  are  unstable  and  melt  between  130°  and  135°. 

Bromisoqninoline,  CgNHsBr,  is  obtained  by  heating  either  of  the 
preceding  salts  in  an  oil-bath  at  180 — 200°,  adding  sodium  hydroxide 
solution,  and  distilling  with  steam ;  the  distillate  is  mixed  with  nitric 
acid  and  evaporated  until  the  bromisoquinoline  nitrate  crystallises  ;  the 
aqueous  solution  of  this  salt  is  then  decomposed  with  ammonia,  when 
the  base  separates  as  a  thick,  colourless  oil  which  gradually  crystal- 
lises ;  it  melts  at  40°,  and  boils  at  280 — 285°.  The  platinocMoride 
crystallises  with  2  mols.  H2O  ;  the  methiodide  melts  at  238° ;  the 
methochloride  melts  at  ^2°,  and  yields  an  anhydrous  platinochloride. 
Bromisoquinoline  benzyl  chloride  is  prepared  by  heating  the  base  with 
benzyl  chloride  for  two  hours  in  a  tube  at  140° ;  it  melts  at  115°  ;  its 
platinochloride  is  anhydrous.  That  the  bromine  atom  is  in  the  py- 
ridine ring  is  evident  from  the  fact  that  when  bromisoquinoline  is 
oxidised  with  potassium  permanganate  in  alkaline  solution,  it  yields 
a  bromo-pyridinedicarboxylic  acid  which  melts  at  237°;  its  barium  salt 
was  obtained. 

Nitrobromisoquhioline  is  obtained  by  dissolving  bromisoquinoline 
(10  grams)  in  nitric  acid  of   sp.   gr.   1*52  (50   grams)  and  adding 


ii 


If 
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sulfihnric  acid  of  sp.  gr.  1-84  (50  grams)  while  stirring  and  cooling. 
The  mixture  is  allowed  to  stand  until  a  portion  of  it  gives  no  odour 
of  isoquinoline  when  warmed  with  soda,  and  is  then  poured  into 
water ;  the  yellow  flocks  which  separate  are  washed,  dissolved  in 
alcohol,  and  the  solution  decolorised  with  animal  charcoal.  It  crys- 
tallises in  white  needles  which  melt  at  173"^  (uncorr.),  and  dissolve 
sparingly  in  cold  alcohol ;  when  strongly  heated,  it  sublimes  in 
yellow  leaflets,  otherwise,  in  white  needles.  The  jplatinocliloride 
crystallises  in  tables;  the  methiodide  forms  reddish-yellow  needles, 
and  melts  at  262°  ;  the  tYiethochloride  is  more  soluble  than  the  meth- 
iodide, and  crystallises  in  yellow  needles  which  melt  at  183° ;  its 
platmochloride  was  obtained. 

On  adding  ammonia  to  the  aqueous  liquid  from  which  the  yellow 
flocks  have  separated  (see  above),  a  second  nitrohromisoquinoline  is 
obtained  in  white  flocks ;  after  crystallisation  from  alcohol,  it  melts 
at  158",  and  dissolves  in  hot  water,  alcohol,  and  glacial  acetic  acid. 
Brom isoquinoline  cannot  be  converted  into  a  nitro- derivative  by 
itric  acid  alone,  even  when  heated  with  it. 

AmidohromisoquinoUne  is  obtained  from  the  nitro-compound  melting 

173°  by  treating  it  with  hydrochloric  acid  and  stannous  chloride  in 
aloliol,  and  maybe  purided  by  sublimation  ;  it  melts  at  136°,  and  dis- 
solves in  hot  water,  ether,  chloroform,  alcohol,  and  glacial  acetic  acid, 
and  with  a  red  colour  in  mineral  acids  ;  its  jplatinocliloride  is  described  ; 
methiodide  crystallises  in  red  needles,  and  melts  at  243°. 

DibromisoquinoUne  is  prepared  by  diazotising  the  amido-componnd 
m  the  presence  of  cuprous  bromide ;  6  grams  of  amidobromiso- 
quiiioline  are  dissolved  in  180  grams  of  water  containing  6  grams 
of  sulphuric  acid,  14  c.c.  of  a  freshly  prepared  15  per  cent,  solution 
of  sodium  nitrite  are  added,  and  the  mixture  poured  slowly  into  a 
boiling  solution  (2  litres)  of  cuprous  bromide  in  aqueous  hydrobromic 
acid ;  when  the  reaction  is  completed,  the  solution  is  mixed  with  sodium 
hydroxide,  distilled  with  steam,  and  the  white  flocks  which  pass  over 
are  crystallised  from  alcohol.  It  melts  at  138°,  and  dissolves  fairly 
easily  in  hot  water,  alcohol,  ether,  glacial  acetic  acid,  and  mineral 

ids.  A.  G.  B. 


New  Class  of  Organic  Bases.  By  C.  Stoehb  (J.  pr.  Chem  [2], 
43,  156 — 160). — Besides  the  pyridine  bases  previously  described 
(tins  vol.,  p.  579),  the  author  has  obtained  by  the  action  of  ammo- 
nium salts  on  glycerol  (this  vol.,  p.  219)  a  new  series  of  bases 
having  the  general  formula  CwHon-^Ns;  they  are  analogous  in  pro- 
perties to  the  pyridine  bases,  and  are  isomeric  with  the  aromatic 
diamines  and  hydrazines,  the  ketines,  pyrimidmes,  and.  pyridazines  ; 
tliey  may  be  regarded  as  homologues  of  the  dia,mine  C4H4N2. 

The  only  member  of  this  series  which  has  been  properly  investi- 
gated is  CfiH8N2 ;  it  is  a  clear,  strongly  retractive  liquid  boiling  at 
153-5 — 154°  (corr.)  without  decomposition.  It  has  all  the  properties 
of  a  pyridine  base,  but  is  equally  soluble  in  hot  and  cold  water  ; 
it  becomes  hot  on  the  addition  of  water;  it  is  volatile  in  steam, 
and  is  precipitated  from  its  aqueous  solution  by  potash;  its  odour 
is  very   similar    to    that    of    the    pyridine    bases    of    higher   mole- 
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CTilar  weiefht,  and  resembles  that  of  nicotine.  Its  sp.  gr.  at  074°  is 
1*0079.  The  hydrochloride  is  very  soluble  and  hydroscopic  ;  it  sub- 
limes on  the  water-bath.  The  aurochloride,  CgHgNajHAuClij^HaO, 
crystallises  in  brilliant,  lustrous,  long,  broad,  brittle  needles,  which 
are  sparingly  soluble  in  cold  water.     The  platinochloridej 

C6H8N2,H2PtCl6  -f  3H2O, 

forms  lustrous  crystals  of  the  colour  of  potassium  dichromats,  and  is 
freely  soluble  in  water ;  when  heated  in  aqueous  solution,  a  heavy, 
yellow,  crystalline  powder,  consisting  of  the  salt  (GfiHpN2)2,PtCl4,  is 
deposited,  and  from  the  filtrate  from  this  the  salt  (C6H8N2)2,HCl,PtCl4 
separates  in  lustrous,  golden-yellow  crystals.  The  mercnrochloride 
forms  brilliant,  rhombohedral  crystals,  and  is  sparingly  soluble.  With 
methyl  iodide,  a  crystalline  ammonium  iodide  was  obtained.  When 
oxidised  with  permanganate,  the  base  yields  a  sparingly  soluble, 
nitrogenous  acid,  which  melts  at  ii50 — 251°  with  blackening;  the 
silver  and  copper  salts  are  sparingly  soluble,  and  in  aqueous  solu- 
tion the  acid  gives  a  red  coloration  with  ferrous  sulphate,  which  is 
permanent  when  heated. 

The  base,  C8HJ2K2  was  also  isolated  ;  it  boils  at  178'5°  (corr.)  ;  its 
sp.  gr.  at  0°/4°  is  0'9852 ;  it  is  volatile  with  steam  and  miscible  with 
water.  The  platinochloride,  aurochloride,  and  mercnrochloride  were 
obtained. 

The  author  suggests  the  formula  ^"^n  h -fTj^^  for  C4H4N2 ;  this, 

however,  is  identical  with  the  formula  for  the  ketine  derivatives. 

A.  G.  B. 
New  Base,  C9H12N2O,  from  Epichlorhydrin  and  Phenyl- 
hydrazine.  By  F.  Gerhard  {Ber.,  24,  352 — 357). — By  boiling 
epichlorhydrin  with  twice  its  weight  of  phenylhydrazine,  Balbiano 
obtained  as  final  products  a  mixture  of  aniline  and  phenylhjdrazine, 
and  explains  the  reaction  by  supposing  that  the  phenylhydrazine  first 
forms  the  additive  compound  C9H,2N20,  which  then  reacts  with 
the  phenylhydrazine  hydrochloride,  CgHisNsO  +  PhNH-NHsHCl  = 
PhNH2  +  NH4CI  -h  H2O  +  C3H3N2Ph.  The  author  has  prepared 
this  intermediate  compound,  and  from  its  behaviour  concludes  that 

pxT  ."V'TJ 

it  has  the  constitution  OH'CH-^^,^    1  ^,  .    It  is  prepared  as  follows: 

CH2-NPh  ^    ^ 

— Epichlorhydrin  (1  part)  and  phenylhydrazine  (1*5  parts)  are 
allowed  to  remain  in  ethereal  solution.  At  a  temperature  below  15°, 
phenylhydrazine  hydrochloride  is  slowly  precipitated,  the  reaction 
being  ended  in  about  14  days.  On  evaporating  the  filtered  ethereal 
solution,  a  ciystalline  mass  is  obtained,  which  is  purified  by  crystal- 
lisation from  ether  and  carbon  bisulphide,  and  finally  from  benzene. 
The  new  base  crystallises  from  ether  in  hard,  nacreous  prisms, 
melts  at  103 — 104°,  is  easily  soluble  in  warm  water,  ether, 
alcohol,  chloroform,  and  hot  carbon  bisulphide,  and  slowly  turns 
yellow  on  exposure  to  light.  By  boiling  with  phenylhydrazine  hydro- 
chloride in  benzene  solution  on  the  oil-bath,  decomposition  easily 
takes  place,  and  the  products  are    the  same   as    those  obtained  by 
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Balbiano,  namely,  aniline  and  phenyl pjrazole  (t.he  latter  gave  a 
platinum  salt  melting  at  173°).     'The  platmochloi'ide, 

(C9H,2N20)2,H2PtCl6,2H20, 

obtained  by  adding  a  concentrated  hydrochloric  acid  solution  of 
platinic   chloride,    crystallises  in    beautiful,    yellowish-red   prismatic 

^crystals,  melts   at   1-56°  with  decomposition,  and  is  easily  solable  in 

Hnrm  water  and  dilute  alcohol,  insoluble  in  ether. 

^"  The  new  base  is  easily  acted  on  by  oxidising  agents.  ]N'itric  acid 
gives  a  violet  coloration,  which  turns  brown  with  excess  of  acid,  or  if 
left  for  a  time.  Chromic  acid  gives  a  bright  red  coloration.  Potassiuiii 
permanganate  is  reduced.  With  ferric  chloride  and  hydrochloric  acid, 
it  gives  a  beautiful  wine-red  coloration.  On  reduction  with  sodium 
and  absolute  alcohol,  phenylhydrazine  is  formed.  The  acetyl  com- 
pound, NjPhH'CaHaOAc,  is  formed  by  boiling  the  base  with  acetic 
anhydride.  E.  C.  R. 

Constitution  of  Nicotine.  By  F.  Blau  {Ber.,  24,  32G— 329).— 
The  author  has  prepared  a-/?-dipiperidyl  and  compared  it  with  hexa- 
hydronicotine  obtained  from  nicotine  by  Liebrecht  (Abstr.,  Ifc86, 
161)  :  he  finds  that  these  two  compounds  are  not  identical. 

a-/3-Dipyridyl  was  prepared  from  metaphenylenediamine  by  con- 
verting it  into  phenanthroline  and  dipyridyldicarboxylic  acid.  The 
corrected  boiling  point  of  the  substance  is  295*5 — 296*5°. 

ct-^-Lipiperidyl  is  obtained  from  the  above  compound  by  reducing 
it  first  with  sodium  and  alcohol,  as  described  by  Ladenburg,  then  with 
sodium  and  amyl  alcohol,  as  described  by  Bamberger.  It  distils  at 
268 — 270°,  and  the  distillate  solidifies  to  a  crystalline  mass  whicli 
melts  at  about  30° ;  but  on  account  of  the  hygroscopic  nature  of  the 
substance  the  melting  point  is  only  approximate.  The  hydrochloride 
is  easily  soluble  in  water,  very  sparingly  so  in  alcohol.  The 
plaUnochJoride  is  easily  soluble  in  water,  but  not  hygroscopic,  and 
somewhat  sparingly  soluble  in  alcohol.  The  aurochloride  is  not  so 
soluble  in  water,  crystallises  well,  melts  at  202'',  and  decomposes  at 
210°.  Liebrecht's  so-called  dipiperidyl  fiom  nicotine  is  liquid,  and 
yields  an  aurochloride  melting  at  131 — 132"".  a-,5-Dipiperidyl  yields 
a  well  crystallised  compound  with  carbon  bisulphide,  and  also  a 
nitroso-compound. 

From  a  consideration  of  the  boiling  points  of  the  dipiperidyls  at 
present  known,  the  author  is  inclined  to  think  Liebrecht's  hexahydro- 
nicotine  does  not  belong  to  the  dipiperidyl  series.  He  is  at  present 
engaged  in  the  preparation  of  y3/:?-dipiperidyl,  and  the  examination  of 
the  behaviour  of  hexahydronicotine  on  further  reduction. 

E.  C.  R. 

Isocinchonine.  By  0.  Hesse  (Annalen,  260,  213 — 226;  com- 
pare Comstock  and  Koenigs,  Abstr.,  1887,  1124). — Isocinchonine, 
CigH^alSTaO,  is  formed  when  commercial  cinchonine  sulphate 
(30  grams)  or  the  free  base  is  dissolved  in  concentrated  sulphuric 
acid  (150  grams),  the  solution  heated  at  60 — 80°  for  six  hours,  and 
then  kept  for  24  hours  at  the  ordinary  temperature ;  the  solution  is 
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diluted,  gradually  mixed  with  excess  of  soda,  and  extracted  with 
eti'.er;  on  concentrating  the  ethereal  extract,  small  quantities  of 
hydrocinchonine  and  apocinchonine  are  deposited  in  crystals,  and 
on  further  evaporation,  there  remains  an  oily  residue  which  gra- 
dually solidifies,  and  from  which  pure  isocinchonine  can  be  obtained 
by  repeated  recrystallisation  from  ether,  or  by  converting  the  base 
into  the  hydrochloride.  Isocinchonine  crystallises  from  ether  in  com- 
pact, colourless,  anhydrous  prisms,  melts  at  125°,  volatilises  at  a  high 
temperature,  and  is  moderately  easily  volatile  with  steam ;  it  is 
readily  soluble  in  alcohol,  ether,  acetone,  chloroform,  and  light  petro- 
leum, but  insoluble  in  water  and  alkalis.  Its  alcoholic  solution  turns 
i\d  litmus  blue,  but  has  no  action  on  phenolphthalein  paper;  an 
absolute  alcoholic  solution  of  the  base  is  Iffivorotatory,  and  at  15" 
[a]L,  =  —53-7°  whenp  =  1,  and  [a];,  =  —55-6°  when  p  =  3.  The 
hydrochloride^  Ci9H22N20,HCl  +  H2O,  prepared  by  neuti-alising  the 
base  with  dilute  hydrochloric  acid,  crystallises  in  hexagonal  prisms, 
and  loses  its  water  at  140 — 150°,  the  anhydrous  salt  melting  at  201° ; 
it  is  readily  soluble  in  hot  water,  and  modei'ately  easily  in  alcohol  and 
chloroform,  but  only  sparingly  in  cold  water,  and  insoluble  in  ether; 
its  rotatory  power  at  15°  in  aqueous  solution  is  [ajp  =  — 68*6  when 
p  =  1,  and  [a]D  =  —  71'2°  when  p  =  2,  but  the  addition  of  hydro- 
chloric acid  to  the  solution  diminishes  the  rotatory  power.  The 
'plalinocMoride,  (Ci9H22N20)2,H2PtCl6  +  3H2O,  prepared  by  adding 
so  lium  platinochloride  to  an  aqueous  solution  of  the  hydrochloride, 
is  a  pale  yellow,  sparingly  soluble  compound.  The  acid  platinO' 
chloride,  Ci9Hi2N20,H2PtCl6  -|-  2H2O,  is  precipitated  on  adding 
platinic  chloride  to  an  aqueous  solution  of  the  hydrochloride,  but 
the  yellow,  amorphous  compound  thus  produced  readily  loses  1  niol. 
H2O,  changing  into  a  crystalline  salt ;  the  latter  forms  orange  needles, 
and  is  rather  sparingly  soluble  in  hydrochloric  acid,  and  almost  insoluble 
in  cold  water.  The  aurochloride,  Cigll 22^20,211  AuCli,  is  obtained  as  a 
yellow,  amorphous  precipitate  on  adding  aunc  chloride  to  an  aqueous 
solution  of  the  hydrochloride;  it  is  sparingly  soluble  in  cold  water. 
The  mercurochloride,  Ci9H22N20,HHgCl3,  crystallises  in  small,  con- 
centrically grouped  needles.  The  normal  sulphate,  (Ci9H22N20)2,H2S04 
H-  6H2O,  crystallises  in  prisms,  and  is  readily  soluble  in  alcohol  and 
water ;  the  acid  snlphate,  Ci9H22N20,H2S04  -f  4H2O,  crystallises  in 
needles,  and  is  readily  soluble  in  hot,  but  only  moderately  easily  in 
cold,  water.  The  oxalate,  (Ci9H22N20).',H2C204,  thiocyanate,  hydriodide 
(with  1  mol.  H2O),  aud  the  zinc  double  salt,  Ci9H22iS"20,2HCl,ZnCl2, 
crystallise  in  needles. 

When  "  pure  "  commercial  (Hnchonine  acid  sulphate  is  boiled  with 
dilute  sulphuric  acid  as  described  by  Jungfleisch  and  Leger  (Abstr., 
1888,  380),  small  quantities  of  apocinchonine  and  cinchonigine  are 
formed,  but  cinchonibine  and  the  two  hydroxy-bases  described  by 
Jungfleisch  and  Leger  are  not  produced  ;  cinchonifine  and  cinchonil- 
ine  are  probably  identical  with  hydrocinchonine  and  apocinchonine 
respectively,  and  cinchonigine  is  identical  with  isocinchonine. 

When  cinchonine  sulphate  is  treated  with  sulphuric  acid  and  oxalic 
acid  at  125 — 130°,  as  described  by  Caventou  and  Girard,  it  yields 
hydrocinchonine,  isocinchonine,  and  a  base  which  is  probably  identical 
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with  that  formed  by  heating  cinchonicine  oxalate  with  snlphnrio  acid  ; 
it  wnuhl  seem,  therefore,  that  in  this  reaction  some  of  the  cinchonine 
is  converted  into  cinchonicine.  F.   S.   K. 

Pveratrine.  By  S.  Stranskt  (Monatsh.,  11,  482— 485).— The 
alkaloid  dissolves  readily  in  most  solvents,  such  as  xylene,  glycerol, 
aniline,  acetone,  chloroform,  and  amyl  alcohol.  On  distillation  with 
alcoholic  potash,  commercial  veratrine  gave  rise  to  the  two  bases 
cevidine  and  veratroine ;  angelic  and  veratric  acids  were  simul- 
taneously formed,  and  the  latter  identified  both  by  its  melting 
point  (179"5°)  and  by  a  combustion.  When  distilled  with  aqueous 
potash,  the  yellow,  resinous  mixture  of  bases  furnished  methylamine, 
recognised  b}'  its  forming  the  characteristic  platinochloride,  and  a 
yellow  oil  having  an  odour  resembling  that  of  the  homologues  of 
pyridine.  The  author  has  also  investigated  the  behaviour  of  vera- 
trine when  distilled  with  zinc  dust  and  when  oxidised  with  potassium 
permanganate.  In  the  former  case,  no  recognisable  product  was 
obtained  ;  in  the  latter  traces  of  oxalic  acid  were  formed  (compare 
Bosetti,  Arch.  F/mrm.,  1883,  81,  and  Ahrens,  Abstr.,  1890,  1148). 

G.  T.  M. 
A  Double  Salt  of  Cocaine.  By  W.  Muller  (Chem.  Centr.,  1890, 
ii,  818;  from  Pharm.  Zeit.,  35,  522). — On  adding  cocaine  hydro- 
chloride to  a  solution  of  mercuric  chloride  (1  :  60),  a  milkiness  soon 
forms  which  gradually  increases  to  a  voluminous  precipitate.  It  is 
the  double  salt  CnH2iN04,HCl,HgCl2  +  2H2O,  sparingly  soluble  in  cold 
water,  somewhat  more  soluble  in  alcohol  ;  it  forms  slender  crystals, 
and  melts  at  124°.  If  heated  with  hydrochloric  acid  in  the  absence 
of  air,  benzoic  acid,  methyl  benzoate,  and  ecgonine  hydrochloride  are 
formed.  After  agitating  the  aqueous  solution  with  chloroform,  cocaine 
can  be  detected  in  the  former  with  picric  acid.  Alcoholic  potash 
decomposes  the  double  salt,  mercuric  oxide  being  precipitated  and 
ethyl  benzoate  formed.  J.   W.  L. 

Cocaine  Chromate.  By  W.  Muller  (Chem..  Centr.,  1890,  ii, 
818—819  ;  from  FJiarm.  Zeit.,  35,  594). — If  a  concentrated  solution 
of  c  'caine  is  treated  wdth  a  4 — 5  per  cent,  solution  of  chromic  acid, 
a  precipitate  is  gradually  formed  of  a  thick,  tarry  nature,  which  finally 
changes  to  a  light-yellow,  amorphous  precipitate  of  the  composition 
CnH.,iN04,H2Cr04  +  HoO.  In  the  presence  of  free  hydrochloric  acid, 
the  rhromate  is  precipitated  almost  quantitatively,  and  is  of  a  lemon- 
yellow  colour ;  O'OOl  gram  is  precipitable.  It  is  not  hygroscopic,  is 
sparingly  soluble  in  cold  water,  but  readily  so  in  hot  water,  from 
^vhlch  it  crystallises  in  orange-coloured  needles  which  darken  on 
exposure  to  the  light. 

The  precipitation  in  acid  solution  may  serve  to  distinguish  cocaine 
from  other  alkaloids.  Potassium  dichromate  precipitates  the  same 
double  salt  in  neutral  solution;  but  normal  potassium  chromate  pro- 
duces no  precipitate  in  the  neutral  solution  ;  on  the  addition  of  acid, 
the  double  salt  is  formed.  It  melts  at  127°.  By  treating  it  with 
iuming  nitric  acid,  drying,  and  then  adding  alcoholic  potash,  the 
odour   of  peppermint  is    perceptible,    which  De    Silva  considers  as 
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characteristic  of  cocaine.  If  the  chromate  is  warmed  with  alcoholic 
potash,  the  odour  of  ethyl  benzoate  is  perceptible.  The  chromate  is 
insolable  in  benzene,  and  but  slightly  soluble  in  chloroform. 

J.  W.  L. 

Oxidation  of  Hygrine.  By  C.  Liebermanx  and  0.  Kuhltng 
(Ber,,  24,  407 — 415). — Liebermann  has  already  shown  (Abstr.,  1889, 
732)  that  the  liygrine  obtained  from  coca  or  truxillo  leaves  is  a 
mixture  of  liquid  bases  which  are  very  difficult  to  separate.  Ho 
succeeded  in  isolating  two  constituents,  and  termed  them  "  low- 
boiling  hygrine,"  CgHisNO,  and  "high-boiling  hygrine,"  CuHjiNaO. 
A  crude  hygrine,  from  which  the  same  compounds  may  be  separated, 
has  been  obtained  in  larger  quantity  from  Peruvian  cusco  leaves. 
The  low-boiling  hygrine  yields  a  hi/drochloride,  CsHijNOjHCl,  crystal- 
lising in  beautiful  needles  if  moisture  be  excluded,  and  a  hydriodide^ 
C8Hi5NO,HI,  of  similar  appearance ;  the  high-boiling  hygrine  forms 
a  hydrohromide,  CuH2iN20,2HBr,  and  a  hydriodide,  CuH24N20,2HI, 
also  crystallising  in  colourless  needles. 

Many  unsuccessful  attempts  were  made  to  obtain  crystallised 
products  by  the  oxidation  of  hygrine  ;  at  length  it  was  found  that  the 
follo«ving  method  yielded  good  results  : — 40  grams  of  hygrine  is  mixed 
with  a  solution  of  100  grams  of  chromic  anhydride,  and  150  grams  of 
concentrated  sulphuric  acid  in  about  600  grams  of  water,  and  the 
mixture  boiled  for  4 — 5  hours.  After  removal  of  chromium  and 
sulphuric  acid,  the  solution  is  boiled  with  baryta- water,  treated  with 
carbonic  anhydride,  and  the  remainder  of  the  barium  exactly  pre- 
cipitated with  sulphuric  acid.  The  filtrate  is  evaporated  to  a  small 
bulk,  and  treated  with  freshly  precipitated  copper  oxide  ;  the  copper 
salt  thus  formed,  when  purified,  crystallises  in  pale-blue  needles, 
rejidily  soluble  in  water  and  alcohol,  and  has  the  composition 
(C6HioNOo)2Cu.  It  is  readily  converted  into  the  corresponding  acid, 
which  may  be  termed  hygric  acid,  C6H11NO2.  This  forms  colourless, 
stellate  groups  of  needles,  is  readily  soluble  in  water,  alcohol,  and  hot 
chloroform,  insoluble  in  ether  and  benzene,  and  is  somewhat  hygro- 
scopic if  not  quite  pure  ;  after  drying  at  60°,  it  melts  at  164",  but 
under  ordinary  circumstances,  becomes  plastic  at  85°,  and  tinally 
melts  completely  at  130°.  This  behaviour  may  possibly  be  due  to  the 
absorption  of  water  from  the  atmosphere.  It  decomposes  if  strongly 
heated,  evolving  vapours  which  smell  like  pyridine ;  it  reduces  potas- 
sium permanganate  in  the  cold.  Its  hydrochloride,  CeHuNOajHCI, 
cry^itallises  in  beautiful  needles,  and  melts  at  188°;  the  aurochloride, 
C6Hu^02,HAuCl4,  is  an  oil. 

Attempts  were  also  made  to  prepare  the  calcium  and  barium  salt?, 
but  without  success,  owing,  probably,  to  the  fact  that  the  compound 
is  the  carboxylic  acid  of  a  strong  base,  and  the  acid  nature  of  the 
compound  is  so  much  weakened  that  its  salts  with  those  metals  are 
very  unstable.  The  composition  and  general  properties  of  the  acid 
make  it  not  improbable  that  it  is  a  piperidinecarboxylic  acid, 
CoNHio-COOH.  When  quickly  heated  to  300°  with  concentrated 
sulphuric  acid,  it  yields  a  mixture  of  pyridine  and  piperidine  ;  if  also 
the  acid  is  boiled  with  an  excess  of  auric  chloride,  gold  is  precipitated, 
and  a  mixture  of  pyridine  and  piperidine  aurochlorides  is  obtained. 
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From  these  results,  as  well  as  from  the  composition  of  the  alkaloid, 
the  latter  cannot  be  a  trimethylquinoline,  as  suggested  by  Hesse 
(Pharm.  Zeit.,  1887,  669).  It  is  more  probably  a  hydroxy-allyl- 
piperidine,  CsNHio'OCsHs,  or  has  possibly  the  constitution 

'^ch(oh)-ch; 

The  high-boiling  bygrine,  on  oxidation,  also  yields  bygric  acid, 
although  m  much  smaller  quantity,  and  is  therefore  likewise  closely 
connected  with  piperidine.  H.  G.  C. 

Cytisine.  By  K.  Buchka  and  A.  Magalhaes  (Ber.,  24,  253—260). 
— Cytisine  may  be  prepared  by  the  following  method  more  readily 
than  by  Partheil's  process  (this  vol.,  p.  231)  : — the  ground  laburnum 
seeds  are  extracted  with  dilute  hydrochloric  acid,  and  the  solution, 
after  concentration,  is  made  alkaline  and  extracted  with  chloroform. 
On  distilling  off  the  latter,  cytisine  remains  as  a  pale-yellow  oil  which 
quickly  solidifies  to  a  crystalline  mass,  and  may  be  obtained  almost 
colourless  by  repeated  crystallisation  from  absolute  alcohol.  It  forms 
transparent,  envelope-shaped  crystals,  melts  at  156°  (uncorr.), 
and  may  be  sublimed  ;  it  is  very  readily  soluble  in  water,  alcohol, 
benzene,  and  chloroform,  but  insoluble  in  carbon  bisulphide  and  light 
petroleum.  Analysis  and  determination  of  the  molecular  weight  by 
Raoult's  method  have  confirmed  the  formula  CnHuNgO,  first  given 
by  Partheil.  It  yields  two  hydrochlorides,  the  first  of  which, 
CuHi4N20,HCl,  is  obtained  by  passing  hydrogen  chloride  into  a 
chloroform  solution  of  the  base ;  the  dried  salt  is  an  amorphous 
powder,  but  it  crystallises  from  alcohol  in  colourless,  monosymmetric 
prisms  (a  :  b  :  c  =  0-731  :  1  :  0-714;  /3  =  107*5°),  containing  J  mol. 
alcohol.  The  di hydrochloride,  0111114^20,21101  +  2^1120,  is  obtained 
by  acting  on  the  base  with  an  excess  of  hydrochloric  acid,  and 
crystallises  from  water  in  small,  hard,  colourless  crystals.  The  base 
also  forms  two  jplatinochlorides,  (CnHuNoGjajHaPtCle  +  2H2O  and 
CnHi4N20,H2PtCl6  +  2^H20.  The  latter  has  already  been  de- 
scribed by  Partheil ;  the  former  crystallises  in  pale-yellow,  lustrous 
needles  or  plates,  is  sparingly  soluble  in  water,  and  decomposes  on 
heating  without  melting.  The  aurochloride  has  also  been  described 
by  Partheil;  the  zincochloride,  CiiHi4N20,H2ZnCl4,  forms  small, 
colourless,  transparent  crystals  very  readily  soluble  in  water. 

On  distillation  with  soda-lime,  cytisine  yields  a  distillate  which 
smells  strongly  of  pyrroline,  and  of  py^ridine  and  quinoline  bases. 
Pyrroline  is  also  formed  by  heating  cytisine  alone  or  with  zinc- dust. 
Potassium  permanganate  converts  the  base  into  a  syrupy  acid 
insoluble  in  ether.  H.  G.  C. 

Crystals  Occurring  in  the  Nuclei  of  the  Liver  Cells.  By  V. 
Grandis  {Bend.  Acad.  Lincei.,  6,  ii,  213—218  and  230— 2.-i5).— The 
author  has  previously  described  {Atti.  Acad.  Heal.  Torino,  March, 
1889)  certain  crystals  found  exclusively  in  the  cell  nuclei  of  the  liver 
and  some  other  organs  of  adult  and  old  dogs.  On  account  of  the 
interference  of  the  enveloping  nuclear  matter,  the  reactions  given  by 
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the  crystals  in  situ  ander  the  microscope  were  untrustworthy,  but  the 
author  has  now  succeeded  in  separating  them,  and  has  extracted 
from  them  a  new  alkaloid  or  ptomaine  which  he  terms  gerontine. 
Gerontine  is  a  strongly  basic  compound  isomeric  with  cadaverine  ;  it 
is  a  lie  ivy,  yellowish  liquid  which  resinifies  on  standing.  It  has  a 
disgusting  odour,  dissolves  in  water,  and  gradually  crystallises  out 
from  its  solution  in  spherical  tufts  ;  when  heated  with  caustic  potash, 
an  alkaline  gas  is  evolved.  The  hydrochloride  crystallises  from 
absolute  alcohol  in  very  deliquescent,  rectangular,  and  oblique  prisms. 
The  platinochoride,  CsHuNzjHzPfcCle,  crystallises  in  tufts  of  pale- 
yellow,  spindle-shaped  needles  readil}^  soluble  in  water,  but  insoluble 
in  alcohol.  It  blackens  and  decomposes  at  215"'.  The  aurochloride 
crystallises  in  yellow  needles  very  soluble  in  alcohol  and  water. 
A  compound  of  the  hydrochloride  with  mercuric  chloride, 
C5H4N'2,2HCl,HgCl2  4-  2H2O,  may  also  be  obtained  ;  it  crystallises  in 
deliquescent,  rectangular  prisms  and  cubes,  and  decomposes  when 
heatvd  above  100°.  The  picrate  forms  very  soluble,  yellow,  twinned, 
lenticular  crystals.  A  benzoyl  derivative  crystallises  in  rectangular 
prisms  which  melt  at  175 — 176°.  With  phosphotungstic  acid,  gf^ron- 
tine  yields  a  white,  granular  precipitate  which  crystallises,  on  cooling, 
in  rectangular  prisms  ;  with  phosphomolybdic  acid,  a  precipitate  of 
yellow,  hexagonal  crystals  is  obtained,  which  turn  first  green  and  then 
blue;  potassium  bismutho-iodide  yields  a  precipitate  of  red  prisms; 
with  potassium  iodide,  an  amorphous,  yellow  precipitate  ;  with  tannic 
acid,  ;i,  white,  amorphous  precipitate  which  turns  brown  after  a  time ; 
with  Frohde's  reagent,  a  transient,  red  coloration  is  obtained.  From 
various  considerations,  the  author  concludes  that  the  nuclear  crystals 
consist  of  gerontine  phosphate.  S.  B.  A.  A. 

Synthesis  of  Proteids.  By  P.  Schijtzenberger  (Compt.  rend., 
112,  198 — 201). — The  author's  previous  researches  on  the  decompo- 
sition of  albumin  in  presence  of  alkalis  (Abstr.,  1888,  971)  lead  to 
the  conclusion  that  albumin  may  be  broadly  regarded  as  formed  from 
H2C.O4  +  2NH3  +  3C;„H2,«  +  1NO2  +  SCnB^zn  _  1NO2  with  elimina- 
tion of  8  mols.  H2O.  This  would  give  C^  +  2H2J  _  sN^sOg,  and  if  g-  = 
28.  the  percentage  composition  calculated  from  the  formula  agrees 
closely  with  that  of  albumin. 

ATuido-compounds,  CmH-im  + 1^02  and  C„H2«  _  1NO2,  mixed  with 
about  10  per  cent,  of  urea,  were  finely  powdered,  dried  at  110°,  and 
intimately  mixed  with  1'5  times  the  weight  of  phosphoric  anhydride, 
and  heated  in  an  oil-bath.  At  120°,  there  is  no  change,  but  at  125°, 
dehydration  takes  place  very  rapidly,  and  the  mixture  becomes  pasty, 
but  solidifies  to  a  compact  product  without  any  appreciable  darkening. 
The  product  is  dissolved  in  water,  the  solution  mixed  with  several 
times  its  volume  of  alcohol,  and  the  pasty  precipitate  washed  with 
alcohol  and  redissolved  in  water.  Phosphoric  acid  is  removed  by 
m'ans  of  baryta,  and  the  filtered  liquid,  when  concentrated  on  a 
water-bath,  yields  an  amorphous  product,  soluble  in  water,  but  pre- 
cipitated as  a  curdy  mass  on  the  addition  of  alcohol.  Aqueous  solu- 
tions of  the  product  are  precipitated  by  tannin,  picric  acid,  mercuric 
chloride,  acid  mercuric  nitrate,  Millon's  reagent,  potassium  diiodide, 
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mercuric  potassium  iodide,  pliosphotuiigstic  acid  in  presence  of 
hydrochloric  acid,  phosphomoljbdic  acid,  and  lead  acetate  and  hasio 
acetate.  Potassium  ferrocyanide  gives  no  precipitate  in  a  cold  solu- 
tion in  presence  of  acetic  acid.  With  caustic  potash  and  copper 
sulphate,  a  rose  red  coloration  is  formed.  Heated  with  nitric  acid 
and  evaporated  with  excess  of  the  acid,  the  product  yields  a  yellow 
residue  which  becomes  orange  in  contact  with  ammonia,  and  when 
heated  decomposes  suddenly,  leaving  a  bulky  mass  of  carbon.  Its 
behaviour  in  this  respect  is  similar  to  that  of  gelatin.  When  heated 
on  platinum,  the  compound   carbonises  and  swells  up,  evolving  the 

^characteristic  odour  of  burning  nitrogenous  animal  matter. 

■  C.  H.  B. 

^m  Action  of  Glycerol  on  Egg  Albumin.    By  Y.  Grandis  (Bend. 

^jicad.  Lincei,  6,  ii,  138 — 145). — Berthelot  found  that  when  glycerol  is 
left  in  contact  with  albumin,  it  is  converted  into  sugar,  and  suggested 
that,  in  virtue  of  this  reaction,  sugar  might  be  formed  from  the 
animal  fat.  The  author  has  examined  the  change  produced  by  the 
reaction  in  the  albumin.  Purified  egg  albumin  was  boiled  with  an 
equal  volume  of  pure  glycerol  (sp.  gr.  =  125)  for  one-half  to  one 
hour,  filtered,  and  the  filtrate  extracted  with  at  least  10  vols,  of 
alcohol  (90°)  containing  a  little  ether.  The  extract  is  a  milky  liquid 
which  in  a  day  or  two  leaves  a  white,  flocculent  deposit;  this  dissolves 
in  boiling  water,  forming  a  heavy,  opalescent  solution  not  coagulated 
by  boiling,  and  unaffected  by  the  addition  of  acetic  or  hydrochloric 
cids,  or  of  a  concentrated  solution  of  sodium  chloride.  The  addition 
f  a  concentrated  solution  of  sodium  sulphate  or  chloride,  together 
ith  a  drop  of  acetic  acid,  produces  a  flocculent  precipitate  soluble  in 
the  boiling  liquid.  Concentrated  nitric  acid  gives  a  precipitate  which 
dissolves  on  heating,  forming  a  pale-yellow  solution,  which  acquires  a 
reddish-violet  coloration  on  the  addition  of  soda  and  a  drop  of  copper 
sulphate.  It  is  also  precipitated  by  the  other  reagents  for  proteids. 
In  its  reactions  it  strongly  resembles  hemialbumose,  but  it  does 
not  appear  to  have  the  same  percentage  composition,  approximating 
in  this  respect  to  antipeptone.  It  is  probably  identical  with  the 
compound  obtained  by  Honig  {Chem.  Zeit.^  1890,  Nos.  53  and  55), 
but  if  so,  its  alleged  solubility  in  alcohol  and  ether  must  be  due  to 
the  use  of  a  quantity  of  the  solvent  insufficient  to  precipitate  it  from 
its  solutions.  It  appears  to  be  formed  by  the  direct  action  of  glycerol 
on  albumin,  since  it  may  be  obtained  without  the  aid  of  heat  by 
leaving  the  two  substances  in  prolonged  contact  at  the  ordinary- 
temperature.  Assuming  that  the  proteid  is  hemialbumose,  it  is 
probable  that  as  a  first  step  to  its  conversion  into  sugar,  the  glycerol 
is  dehydrated  and  converted  into  acraldehyde. 

When  an  aqueous  solution  of  the  purified  proteid  is  treated 
with  a  quantity  of  alcohol  insufficient  to  form  a  precipitate,  and 
allowed  to  remain  for  about  three  months,  a  crystalline  deposit  of  very 
thin,  brilliant,  rhomboidal,  curved  plates  is  formed.  These  crystals 
are  insoluble  in  hot  water,  and  in  concentrated  sulphuric  acid  and 
potash ;  they  are  turned  yellow  by  iodine,  but  are  not  affected  by 
Millon's  reagent,  and  do  not  react  with  alloxan.  S.  B.  A.  A. 
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Decomposition  Products  of  Proteids.  Bj  M.  Siegfried  (Ber., 
24,  418— 432).— It  has  beeu  shown  by  Dreschsel  (Abstr.,  1889, 1021, 
this  vol.  p.  95)  that  two  bases  may  be  isolated  by  means  of  phosplio- 
molybdic  acid  from  the  products  of  decomposition  of  casein  with  hydro- 
chloric acid,  and  that  one  of  them  when  heated  with  baryta-water 
yields  carbamide.  The  author  has  extended  the  investigation  to 
other  proteids,  with  the  results  given  in  this  paper. 

400  grams  of  conglutin  is  boiled  with  1600  c.c.  of  15  per  cent, 
hydrochloric  acid  and  100  grams  of  stannous  chloride  for  72  hours,  air 
being  excluded,  and  the  product  after  dilution  to  7  litres,  is  saturated 
with  hydrogen  sulphide  ;  the  filtrate  is  evaporated,  and  a  solution  of 
2500  grams  of  crystallised  phosphomolybdic  acid  added,  preferably  to 
the  hot  solution,  and  the  precipitate  washed  with  a  solution  of  phos- 
phomolybdic acid  in  dilute  sulphuric  acid  until  free  from  chlorine. 

The  filtrate  in  addition  to  the  decomposition  products  obtained  by 
Ritthausen  (this  Journ.,  1870,  719,  721)  and  Schulze  (Abstr.,  1885, 
581,  916),  namely,  glutamic  acid,  tyrosine,  leucine,  aspartic  acid, 
and  phenylalanine,  also  contains  a  compound  which  remains  after 
separation  of  the  foregoing  substances  as  a  syrup.  On  the  addition  of 
an  alcoholic  solution  of  hydrogen  platinochloride,  it  yields  a  platino- 
chloride,  which  is  reconverted  by  the  action  of  hydrogen  sulphide 
and  hydrated  lead  oxide  into  the  base.  This  separates  as  a  granular 
precipitate  on  the  addition  of  ether  to  its  alcoholic  solution;  it  has 
the  empirical  formula  C4HSNO2,  and  belongs  to  the  class  of  gluco- 
proteins  described  by  Schiitzenberger  (Abstr.,  1879,  542). 

The  precipitate  obtained  with  phosphomolybdic  acid  is  boiled  with 
baryta- water,  filtered,  the  barium  exactly  precipitated  with  sulphuric 
acid,  again  filtered,  and,  after  the  addition  of  an  excess  of  hydrochloric 
acid,  evaporated  to  a  syrup.  By  repeated  precipitation  with  alcohol, 
this  can  be  separated  into  a  more  readily  soluble  and  a  less  readily 
soluble  portion.  From  both  fractions,  however,  a  platinochloride^ 
•CgHazNzOaPtCIe,  and  a  double  salt  with  silver  nitrate, 

C6H,3N302,HN03,AgN03, 

were  obtained ;  both  salts  have  the  same  composition  as  those 
obtained  by  Dreschsel  from  casein.  The  former  crystallises  when  pure 
in  orange  needles,  but  is  frequently  obtained  as  an  oil.  The  second 
forms  light,  slender  needles,  but  always  contains  small  quantities 
of  an  amorphous  silver  salt. 

These  three  salts  may  be  more  readily  prepared  in  the  following 
manner: — The  precipitate  obtained  with  phosphomolybdic  acid  is 
dissolved  in  hot  water,  decomposed  with  a  slight  excess  of  baryta- 
water,  the  filtrate  saturated  with  carbonic  anhydride,  and  heated  for 
half  an  hour  to  boiling.  Silver  nitrate  is  then  added  directly  to  the 
solution  until  no  further  peparation  of  the  amorphous  silver  salt  takes 
place.  After  remaining  for  12  hours,  the  precipitate  is  separated,  the 
filtrate  evaporated  to  a  syrup,  and  alcohol  is  added  in  small  quanti- 
ties ;  the  silver  salt  of  the  base  which  yields  the  above  platino- 
chloride first  separates  as  an  oily  precipitate,  and  is  quite  free  from 
the  salt  CRH]3N302,HN03?^gN03?  which  separates  completely  on 
further  addition  of  alcohol  and  ether.     The  oily  silver  salt  is  then 


ORGANIC  CHEMISTRY,  591 

converted  into  the  platinocliloride,  by  decomposing  it  with  hydrogen 
sulphide,  evaporating  to  a  small  bulk,  and  adding  hydrogen  platino- 
chloride,  alcohol,  and  ether. 

When  phosphomolybdic  acid  is  added  to  the  product  of  the  reaction 
of  hydrochloric  acid  and  20  grams  of  glutenfibrin,  hemiprotein,  oxy- 
protosulphonic  acid,  or  egg-albumin,  a  precipitate  is  formed  from 
which  in  all  cases  the  above  platinocbloride  and  crystalline  and 
amorphous  silver  salts  may  be  obtained.  The  egg-albumin  product 
contains  other  bases  which  have  not  as  yet  been  isolated. 

The  amorphous  silver  salt,  which  appears  to  have  the  composition 
CuHivN'eOeAgs,  when  decomposed  by  hydrogen  sulphide  and  treated 
Avith  hydrochloric  acid,  yields  the  compound  CnH2oT^606,2HC!, 
crystallising  in  short  prisms;  the  platinocbloride,  C8Ho2]S'203PtCl6, 
was  found  to  contain  1  mol.  alcohol  of  crystallisation,  and  has  there- 
fore the  composition  C6Hi4N202,H2PtCl6  4-  EtOH.  On  treating  it 
with  hydrogen  sulphide  and  adding  hydrochloric  acid,  it  yields 
the  hydrochloride,  C6Hi4l^202,2HCl,  crystallising  in  lustrous  needles. 
The  compound  C6Hi4N202,H3PtCl6  +  MeOH  has  also  been  prepared. 

When  the  platinocbloride  containing  1  mol.  alcohol  is  freed  from 
platinum  and  heated  with  baryta- water  at  150°,  a  product  is  formed 
which  yields  a  platinocbloride  containing  no  alcohol,  namely, 
CfiH,4N202,H2PtCl6.  If  the  corresponding  hydrochloride  is  heated  with 
alcohol  and  hydrogen  platinocbloride,  it  again,  however,  yields  the 
original  platinocbloride.  This  is  due  to  the  fact  that  the  base  is 
converted  by  heating  with  baryta- water  into  an  optical  isomeride,  for 
whereas  the  solution  of  the  original  base  is  strongly  dextrorotatory, 
the  solution,  after  heating,  is  practically  inactive.  This  behaviour  is 
analogous  to  that  of  the  optically  active  amido-acids,  observed  by 
Schultze  (loc.  cit.).  H.  G.  C. 

Preservation  of  Oxyhgemoglobin.  By  L.  Fredericq  (Trav.  de 
Lah.  de  L.  Fredericq,  Liege,  3,  109). — Solutions  of  crystals  of 
oxyhasmoglobin  can  be  kept  unchanged  for  months  in  contact  with 
the  air  provided  that  the  atmospheric  micro-organisms  be  excluded 
by  careful  antiseptic  precautions.  In  sealed  tubes,  the  pigment 
changes  to  metheemoglobin  after  the  lapse  of  some  months ;  if,  how- 
ver,  putrefaction  occurs,  reduced  hcemoglobin  makes  its  appearance 
'  >mpare  Yeo,  Abstr.,  1890,  1012).  W.  D.  H. 


INF' 


Preservation  of  Hsemocyanin.  By  L.  Fredericq  {Trav.  de 
Lab.  de  L.  Fredericq,  Liege,  3,  194). — Hsemocyanin,  when  preserved 
in  a  closed  vessel,  even  though  putrefaction  may  occur,  remains 
unaltered  in  its  characteristic  properties  for  at  least  six  months. 

W.  D.  H. 

Electrolysis  and  Putrefaction  of  Bile.  By  G.  K  Stewart 
(Studies  from  Physiol.  Lab.,  Owens  College,  1,  201 — 206). — When  ox 
bde  putrefies,  the  pigment  changes  to  brown  and  ultimately  to  yellow, 
and  Gmelin's  colour  reaction  is  no  longer  given.  Bile  pigment 
slowly  undergoes  tbe  same  change  even  if  putrefaction  is  pi-evented. 
When  bile  is  electrolysed  in  a  (J-^iibe,   changes  take  place  at  the 
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negative  pole  similar  to  those  just  mentioned.  In  the  earlier  stages 
reversal  of  the  current  restores  the  original  colour.  The  anode  has  an 
oxidisino:,  the  cathode  a  reducing,  action.  During  all  these  changes, 
however,  the  spectrum  remains  unaltered,  except  that  the  absorption 
bands  become  slightly  less  marked  under  anodic,  more  marked  under 
cathodic,  influence.  Choloheematin,  to  which  the  bands  of  ox- bile 
are  due,  must,  therefore,  differ  in  stability  from  the  bile  pigments 
proper.  The  bile  salts  are  electrolytes,  and  an  acid  constituent  of 
these  crystallises  at  the  anode  in  long  needles ;  but  the  conductivity 
of  bile  salts  is  small  as  compared  with  that  of  the  inorganic  constituents 
of  the  secretion  (compare  Haycraft  and  Scofield,  Abstr.,  1890,  181). 

W.  D.  H. 
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Respiratory  Exchanges  in  Animals.  By  H.  C.  Chapman  and 
A.  P.  Brubaker  (Proc.  Acad.  Nat.  Sci.,  Philadelphia,  1891,  13—44). 
— A  series  of  analyses  relating  to  the  consumption  of  oxygen  and  the 
production  of  carbonic  anhydride  were  performed  with  a  Regnault- 
Reiset  apparatus,  on  a  number  of  animals,  chiefly  rabbits.  It  was 
found  that  on  the  average  the  rabbit  consumes  2*01  grams  of  oxygen 
per  hour,  and  0'8  gram  of  oxygen  per  hour  per  kilo,  of  body 
weight,  and  produces  2o  grams  of  carbonic  anhydride  per  hour,  and 
1*1  grams  of  carbonic  anhydride  per  hour  per  kilo,  of  body  weight ; 
the  respiratory  quotient  averaging  0'9.  W.  I).  H. 

Action  of  Organic  Acids  on  Salivary  Digestion.  By  0.  John 
(Virchow's  Archiv,  122,  271 — 283). — The  addition  of  minute  quanti- 
ties of  organic  acids  (formic,  succinic,  acetic,  oxalic,  malic,  lactic, 
butyric,  &c.)  to  saliva,  and  the  influence  of  such  additions  on  the 
activity  of  its  amyloljtic  ferment,  were  carried  out  in  artiflcinl  diges- 
tion experiments,  and  the  conclusions  arrived  at  are  the  following  : — 

(1.)  In  very  small  quantities,  these  acids  act,  as  hydiochloric  acid 
has  been  shown  previously  to  act  (Chittenden  and  Smith,  Abstr., 
1886,  638),  favourably  on  the  diastatic  activity  of  saliva. 

(2.)  This  action  depends  on  the  formation  of  a  compound  with  the 
alkaline  constituents  of  the  saliva. 

(3.)  Very  small  quantities  of  free  acid,  however,  retard  the  action 
of  the  ferment. 

(4.)  The  coefficient  of  retardation  stands  in  no  relation  to  the 
chemical  constitution  of  the  acid.  Oxalic  acid,  of  the  acids  usfed,  is 
the  most  powerful  in  this  direction,  and  of  the  acids  most  commonly 
found  in  ordinary  foods,  acetic  acid  is  the  least  powerful. 

(5.)  A  comparison  is  drawn  between  the  action  of  these  acids  on 
the  salivary  enzyme,  and  the  similar  action  they  have  on  bacterial 
activity.  W.  D.  H. 


I 
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Hydrochloric  Acid  in  Gastric  Juice.  By  E.  Salkowski  and 
M.  KuMAGAWA  (Virchotv's  Archiv,  122,  235 — 252).  G.  Klemperer 
(Zeit.  Kim.  Med.,  14)  states  that  none  of  the  chemical  methods  for 
the  estimation  of  free  hydrochloric  acid  in  gastric  juice  takes  into 
account  the  possibility  that  the  acid  may  be  united  to  orgauic  bases, 
such  as  leucine  and  glycocine,  basic  products  of  the  lactic  acid 
fermentation,  and  quinine.  A  repetition  of  some  of  Klemperer's 
experiments  with  artificial  mixtures  containing  such  bases  led  to  the 
following  results.  It  was  found  that,  although  the  acid  might  be 
united  to  bases  of  the  amido-acid  series,  as  for  instance,  to  form  leucine 
hydrochloride,  it  still  remains  physiologically  active,  that  is  to  say, 
digestion  occurs  as  well  in  a  mixture  containing  leucine  hydrochloride  as 
in  one  containing  an  equivalent  amount  of  free  hydrochloric  acid.  For 
all  practical  physiological  purposes,  the  hydrochloric  acid  is  as  free  in 
such  compounds  as  if  it  were  actually  or  chemically  free.  Those 
methods  like  Cahn  and  v.  Mering's  cinchonine  method,  or  Sjoquist's 
method  (Abstr.,  1889,  302),  are  therefore  perfectly  correct  as  a  means 
of  ascertaining  the  quantity  of  "  physiologically  free  "  hydrochloric 
acid.  Among  qualitative  reactions,  the  methyl-violet  test  is  in  the 
same  sense  a  trustworthy  one  ;  leucine  hydrochloride  gives,  however, 
a  slight  violet  tint  to  the  blue  colour  produced.  Gunzburg's  reaction, 
however,  gives  a  negative  result  with  these  compounds. 

Organic  bases  like  quinine,  when  united  with  hydrochloric  acid,  form 
a  compound  which  is  neutral  or  weakly  alkaline.  Such  a  solution  has, 
under  no  circumstances,  any  peptic  activity ;  the  acid  is  neither 
chemically  nor  physiologically  free,  and  in  this  case  Sjoquist's  method 
of  estimating  the  acid  would  lead  to  a  false  result.  Hydrochloric 
acid  which  contains  in  solution  half  the  amount  of  quinine  neces- 
sary to  saturate  it,  is  physiologically  inactive,  although  it  is  partly 
chemically  free.  Under  such  circumstances,  Sjoquist's  method  is 
again  inapplicable,  and  the  qualitative  reactions  before  mentioned  are 
both  untrustworthy. 

Experiments  such  as  these  do  not  lead  to  the  conclusion  that  these 
methods  are  not  applicable  to  the  investigation  of  human  gastric  juice. 
Until  it  is  shown  that  human  gastric  juice  contains  organic  bases 
which  act  like  quinine,  the  methods  at  present  in  use  must  be  regarded 

perfectly  trustworthy.  W.  D.  H. 


■ 


Absorption  of  Fats   in  the   Absence  of  Bile.     By  I.  Munk 

irclwivs  Archiv,  122,  302 — 325). — The  classical  experiments  of 
Bidder  and  Schmidt  showed  that,  without  bile,  fat  was  very  badly 
absorbed.  Since  then,  investigations  by  Voit  and  by  Rohm  arm 
(Pflilger's  Archiv,  29,  509)  have  confirmed  this ;  Voit  states  that  in 
dogs  with  a  biliary  fistula,  in  which  no  bile  can,  therefore,  enter 
the  intestine,  the  excess  of  fat  found  in  the  faeces  is  contained  as 
such,  and  is  only  to  a  slight  extent  resolved  into  fatty  acids  and 
glycerol.  Rohmann,  however,  who  made  accurate  quantitative 
experiments  on  this  point,  states  that  before  the  operation  one-fifth 
of  the  fatty  substances  contained  in  the  faeces  were  present  as  neutral 
fats,  and  four-fifths  as  fatty  acids  and  soaps  ;  and  after  the  operation 
these  fractions  were  respectively  one-eleventh  and  ten-elevenths. 
■  »    VOL.  LX.  2  r 
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E;ohmann  concludes  that  in  dogs  with  biliary  fistula,  the  chief  mass 
o£  the  fat  is  hydrolysed  in  the  intestine  by  pancreatic  juice  and  putre- 
factive bacteria,  and  the  fatty  acids  so  liberated  are  partly  combined 
to  form  soaps. 

Each  of  the  experiments  in  the  present  research  lasted  three  days  ; 
by  feeding  the  animal  (dog)  on  bone  mixed  with  charcoal  before  and 
after  the  experiment,  the  faeces  belonging  to  the  time  of  the  experi- 
ment would  be  easily  recognised.  The  dog  used  had  a  biliary  fistula, 
and  was  prevented  from  licking  the  bile  from  the  external  opening. 

The  following  is  a  summary  of  the  experiments  performed  : — 

I.  3  grams  of  pork  fat  per  kilo,  of  body  weight  per  diem. 

In  the  food,  1090  grams  dry  substance,  2476  fat,  56-5  N. 
In  the  fseces,  185'5  grams  „  82*1    ,,      5*64  IS". 

60  per  cent,  of  the  dry  fseces  were  fatty  substances.  The  fatty 
substances  were  of  the  following  nature  : — 

Neutral  fat 7'85  grams. 

Free  fatty  acids 61-84       „ 

Fatty  acids  in  soap 10'93       ,, 

Cholesterol 1*43       „ 

Thus  the  amount  of  disintegrated  fat  was  ten  times  as  abundant  as 
that  of  neutral  fai. 

II.  3  grams  of  fatty  acids  (from  pork  fat)  per  kilo,  per  diem 
mixed  with  a  little  horse  fat.  The  fatty  substances  in  the  faeces 
were  : — 

Neutral  fat 64    grams. 

Free  fatty  acids 45-01       ,, 

Soaps 14-29       „ 

Cholesterol JL-49       „ 

Thus,  of  the  total  fatty  material  in  the  food  (237'6  gram),  728 
grams  appeared  in  the  faeces  which  contained  60  per  cent,  of  their 
solid  constituents  as  fatty  substances.  Comparing  experiments  I 
and  II,  the  amount  digested  is  rather  greater  in  the  latter  than  in  the 
former. 

I.  II. 

Percentage  of  dry  material  absorbed 87*6  89-7 

„  fatty  substances 66-9  72-8 

„  nitrogen 90*0  92-4 

In  a  dog  without  bile  in  his  intestine,  the  absorption  of  fatty  acids 
is  thus  better  than  that  of  neutral  fats  ;  in  a  normal  dog,  the  sub- 
stitution of  an  equivalent  amount  of  fatty  acid  for  fat  causes  no 
appreciable  difference. 

A  similar  series  of  experiments  with  mutton  suet  and  an  equivalent 
quantity  of  its  fatty  acids  gave  a  similar  result,  except  that  this  form 
of  fat  is  not  so  well  absorbed  as  pork  fat.  The  percentage  of  fatty 
substances  absorbed  when  given  as  fat  was  35-5  ;  when  given  as  fatty 
acids,  42-2. 

With  larger   doses   of    fat  'per  diem,  other  series  of  experiments 
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showed  that  the  percentage  absorbed  was  about  the  same,  and  that 
more  was  absorbed  if  fatty  acids  instead  of  neutral  fats  w^ere  given. 

In  the  course  of  the  research,  it  was  noted  that  the  colour  of  the 
ffBces  was  pitch  black  when  the  diet  given  was  meat  free  from  fat. 
This  cannot  have  been  due  to  any  derivative  of  the  bile  pigment,  but 
to  heematin  (or  some  other  derivative)  of  the  heemoglobin  of  the 
food.  W.  D.  H. 


■  Digestibility  of  Meadow  Hay,  Bean^  Barley,  Swedes,  and 
Rice  Meal.  By  F.  Lehmann  and  J.  H.  Yogel  (Bied.  Gentr.,  20, 
12 — 19;  from  Journ.  Lanchv.,  38,  165). — The  experiments  were 
made  with  tw^o  sheep,  under  similar  conditions  to  the  previous  ones. 
The  feeding  during  the  six  periods  of  the  experiments  was  as 
follows: — Period  No.  4,  meadow  hay.  No.  1,  hay  and  beans.  Nos. 
2,  5  and  6,  hay  and  beans  with  swedes,  rice  meal,  and  barley  respec- 
tively. No.  3,  hay,  beans,  barley,  and  swedes.  The  amounts  and 
composition  of  the  foods  and  of  the  faeces  of  the  six  periods  for  each 
sheep  are  given  in  tables.  The  following  table  shows  the  average 
percentage  amount  of  dry  substance,  and  of  the  various  constituents 
digested. 


^ay 

Beans  . .  . 
Swedes  . . 
Rice  meal 
Barley   . . 


Dry 

matter. 


62-24 

80-02 
96-28 
66-02 
90-80 


Crude 
protein. 


53-36 
88-64 
62-26 
44-45 
63-17 


Fat. 


42-93 

49-05 
93-46 
83-15 

77-84 


Ash. 


52-10 
49-44 
52-60 
10  09 
11-55 


Crude 
fibre. 


60-71 

100  -0  * 
34-37 
100-0 


Non-nitro- 
genous extract. 


67-68 
88-76 
99-05 
83-84 
96-16 


m 


The  co-efficients  for  swedes  are  new.  Those  of  hay  and  beans  agree, 
the  whole,  with  the  means  in  Wolff's  tables.     A  slight  error  was 

ade  in  the  case  of  the  crude  fibre  of  beans.     The  negative  result  is 

plained  by  too  high  a  coefficient  having  been  found  for  hay. 
Barley  and  rice  meal  show  greater  differences  from  the  numbers 
previously  found.  But  the  authors  consider  that,  as  regards  barley, 
their  numbers  are  nearer  the  truth  than  those  obtained  by  Maercker 
and  Schulze  {Journ.  Land'w.,  1875,  133),  who  tested  barley  against 
hay  (the  nutritive  ratio  being  1  :  8*4).  In  the  case  of  rice  meal,  the 
authors  have  less  confidence  in  their  own  results,  inasmuch  as  the 
liigh  percentage  of  fat  in  Period  5  may  have  been  prejudicial  to  the 
relatively  young  animals. 

Tables  showing  the  amounts  of  water  consumed  during  the  experi- 
ments, and  the  amounts  of  urine  produced,  are  given  in  the  original 
paper. 

The  gain  in  the  weight  of  the  two  sheep  during  the  84  days  the 
experiments  lasted  was  0*20  and  1-45  kilo.  The  results  show  that  a 
sheep  of  the  South  Hanover  district,  weighing  about  31*5  kilos, 
requires,  at  a  temperature  of  10-1°,  the  following  amounts  of  food- 

2  r  2 
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constituents  to  retain  its  original  condition : — Protein  74*1,  fat  8*8, 
crude  fibre  70"5,  non-nitrogenous  extract  801  "4  gi-ams. 

With  regard  to  the  value  of  cellulose,  the  results  of  the  experiments 
do  not  indicate  any  difference  between  it  and  the  readily  soluble 
carbohydrates  as  regards  the  saving  of  prote'ids.  N".  H.  J.  M. 

Chemical  Theory  of  the  Coagulation  of  the  Blood.    By  M. 

Aethus  and  C.  PagIis  (Compt.  rend.,  112,  241 — 244). — If  the  soluble 
calcium  compounds  in  blood  are  precipitated  by  adding  an  alkaline 
oxalate,  the  coagulation  of  the  blood  is  prevented,  but  can  take  place 
if  a  soluble  calcium  salt  is  added.  The  action  of  the  oxalates  is  quite 
different  from  that  of  such  salts  as  sodium  sulphate,  magnesium 
sulphate,  &c.  The  fibrinogen  of  the  blood  is  not  precipitated,  and 
undergoes  no  change.  From  these  facts,  and  the  results  obtained  by- 
previous  observers,  the  authors  conclude  that  under  the  influence  of 
the  fibrin  ferment,  and  in  presence  of  calcium  salts,  the  fibrinogen  of 
the  blood  plasma  is  decomposed  into  two  substances,  namely,  an 
insoluble,  calciferous  compound,  fibrin,  and  a  soluble  compound, 
globulin,  which  coagulates  at  64°.  C.  H.  B. 

Destruction  of  Sugar  in  Blood.  By  R.  Lepine  and  Barral 
(Compt.  rend.,  112,  146—148;  compare  Abstr.,  1890,  1172).— The 
activity  of  the  glycolytic  ferment  in  the  blood  of  the  dog  increases  as 
the  temperature  rises  from  15°  to  54",  but  at  the  latter  point  it 
suddenly  stops,  although  the  physical  condition  of  the  blood  does  not 
differ  appreciably  from  that  at  52°,  a  temperature  at  which  the  ferment 
is  very  active. 

At  39°,  the  defibrinated  blood  of  a  dog  loses  more  sugar  in  winter 
than  in  summer,  aud  it  follows  that  the  ferment  is  either  more  active 
or  is  present  in  greater  quantity. 

At  39°,  the  blood  from  the  portal  vein  loses  much  more  sugar  tban 
the  blood  from  the  splenic  vein  and  from  the  arteries  nnder  identical 
conditions,  the  difference  being  at  least  20  per  cent.  It  follows  that 
the  ferment  is  excreted  from  the  pancreas,  not  only  by  the  lymphatics 
of  the  pancreas,  but  also  in  considerable  quantity  by  the  venous 
rootlets. 

Even  in  a  dog  deprived  of  its  pancreas,  the  destruction  of  the  sugar 
did  not  cease,  although  reduced  to  about  one-sixth  of  its  normal 
amount.  It  would  seem,  therefore,  that  the  ferment  is  derived  from 
other  organs  as  well  as  from  the  pancreas.  C.  H.  B. 

Muscular  Work  and  Proteid  Metabolism.  By  D.  N.  Patoj^ 
{Lah.  Reports,  College  of  Physicians,  Edin.,  3,  241 — 249). — The 
question  of  the  inflnence  of  muscular  work  on  proteid  metabolism  has 
been  recently  reopened  by  Argutinsky  (this  vol.,  p.  350)  and  Krum- 
macher  {ibid.,  p.  479).  They  found  an  increase  in  proteid  metabolism 
sufficient  to  account  for  no  less  than  75  to  100  per  cent,  of  the  amount- 
of  energy  required  to  raise  the  weight  of  the  body  to  the  height 
ascended.  These  experiments  were,  however,  unsatisfactory,  as  the 
work  of  forward   progression,  the  movement  of  the  arms,  and  the 
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increased  respiratory  efforts  are  all  left  out  of  account.  Both  men, 
moreover,  were  on  insufficient  diet,  and  in  bad  condition,  losing 
weight  throughout  the  experiments.  Munk  also  concludes  from 
similar  considerations  that  their  results  are  of  no  value  (Gentr.  Med. 
Wiss.,  1890,  738).  Hirschfeld  (Virchow's  Arch>'v,  121,  501)  has 
recently  published  three  similar  experiments  ;  his  diet  was  sufficient, 
and  no  increase  of  the  excretion  of  nitrogen  followed  muscular  work. 
In  the  present  experiment,  the  diet  was  simple  and  carefully 
analysed,  the  work  done  consisted  in  raising  a  weight,  and  to  this 
must  be  added  a  certain  amount  of  walking  exercise  which  is  allowed 
for  on  the  data  given  by  Marez  and  Demeny  (Compt.  rend.,  101,  905). 
With  a  slight  amount  of  work,  no  increase  occurred  in  the  excretion 
of  nitrogen  ;  but  when  the  work  done  was  increased,  especially  after 
periods  of  comparative  rest,  the  output  was  certainly  increased. 
Thus  the  excretion  of  nitrogen  on  the  four  days  preceding  the  work 
amounted  to  60*144  grams,  on  the  four  days  following  the  exercise  to 
61"3678,  showing  an  increased  excretion  of  1"223  grams,  equivalent  to 
7949  grams  of  albumin,  which  is  equal  to  32'55  calories,  or  13833*75 
kilog.  metres,  or  85  per  cent,  of  the  energy  required  for  the  muscular 
work  of  ascending  the  stairs  and  raising  the  weight.  W.  D.  H. 

Electrolysis  of  Animal  Tissues.  By  G.  N.  Stewart  (Lancet, 
2,  1890,  1264 ;  and  Studies  from  Physiol.  Lab.,  Otvens  College,  1, 
124 — 177). — It  was  found  that  practically  the  whole  of  the  conduc- 
tion in  animal  tissues  is  electrolytic,  and  the  electrolytes  are  princi- 
pally the  mineral  salts,  changes  in  the  prote'ids  being  produced  by 
secondary  electrolytic  actions.  In  simple  prote'id  solutions,  conduc- 
tion occurs  with  great  difficulty  if  salts  are  absent  or  present  in  small 
proportions.  The  effects  on  the  proteids  themselves  in  saline  solu- 
tions vary  somewhat  with  the  current  density.  Alkali-albumin  is 
formed  at  the  cathode,  and  acid-albumin  at  the  anode ;  whilst  in 
.solutions  of  coagulable  proteids  there  is  also  coagulation  at  the  latter 
pole.  With  a  strong  current,  the  proportion  of  coagulated  proteid  to 
acid  albumin  is  greater  than  with  a  weak  current. 

It  was  found  that  in  bile  and  urine  the  conduction  there  also  was 
chiefly  due  to  electrolysis  in  the  mineral,  and  not  the  organic,  sub- 
stances in  those  secretions.  In  blood,  changes  in  the  proteids  occur 
similar  to  those  just  mentioned.  There  is  also  a  formation  of  acid- 
haematin  (mixed  with  or  preceded  by  methsemoglobin  with  certain 
strengths  of  current)  and  of  alkali-hsematin  at  the  anode  and 
cathode  respectively.  There  is  no  evidence  that  haemoglobin  or  any 
of  its  derivatives  can  act  as  an  ion. 

In  muscle,  the  nuclei  become  apparent,  and  the  sarcous  substance 
granular  at  the  anode ;  this  is  the  appearance  always  produced  by  a 
weak  acid.  At  the  cathode,  the  fibres  become  more  homogeneous, 
the  chief  chemical  changes  in  the  proteids  are  an  increase  in  the 
neutralisation  precipitate  of  the  aqueous  extract,  and  a  corresponding 
decrease  of  the  globulin.  At  the  anode,  the  neutralisation  precipitate 
IS  mcreased,  but  the  amount  of  globulin  is  more  than  correspond- 
ingly diminished,  because  part  of  this  proteid  is  coagulated.  The 
effects  of  electrolysis  on  the  salts  of  the  muscle  were  studied  by  estimat- 
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ing  the  asli.     Striking  changes  were  found  to  occur  which,  if  pro- 
duced within  the  living  body,  would  profoundly  modify  nutrition. 

The  antiseptic  action  of  the  current  was  studied  in  the  case  of 
micro-organisms,  and  it  was  found  to  occur  chiefly,  if  not  entirely, 
around  the  anode.  An  attempt  is  made  to  connect  this  knowledge 
with  the  application  of  electrolysis  in  surgery,  and  a  further  com- 
munication on  the  physiological  aspects  of  the  question  is  promised. 

W.  D.  H. 

Human  Bile.  By  D.  ^N".  Paton  and  J.  M.  Balfour  (Lah.  Reports^ 
College  of  Fhi/sicians,  Eclin.,  3,  191 — 240). — The  bile  was  collected 
from  a  woman  who  had  had  the  operation  of  cholecystotomy  per- 
formed for  impacted  gall-stone.  The  bile  had  a  brownish-orange 
colour  when  fresh  :  it  turned  green  after  standing.  It  had  an  alkaline 
reaction.  The  urine  was  also  collected  daily,  and  the  total  nitrogen 
determined ;  its  colour  was  usually  high,  and  due  to  normal  urobilin. 
Indican  was  abundant  on  several  occasions.  The  faeces  varied  in 
colour  from  clay-white  to  slate-grey  ;  they  were  offensive,  and  con- 
tained no  biliary  constituents.  The  nitrogen  and  fat  in  them  were 
occasionally  estimated.  The  following  is  the  average  of  six  quanti- 
tative analyses  of  the  bile  : — 

Ether  extract  (cholesterol,  lecithin,  fat)    ....  0'075  per  cent. 
Alcohol  extract  (bile  salts,  soaps,   and  some 

pigment)     0-349 

Mucin,  pigments,  and  other  organic  substances 

insoluble  in  ether  or  alcohol    0'461 

Inorganic  salts,  insoluble 0*003 

soluble    0-638 


5) 


5> 


Estimations  of  certain  individual  constituents  gave  the  following 
results : — 

Cholesterol    0-053 

Lecithin  and  fat 0-009 

Glycocholic  acid 0*356 

Taurocholic  acid 0-049 

Fatty  acids  (from  soaps) 0-015 

The  following  are  the  general  conclusions  drawn  from  this  case 
relating  to  the  physiology  of  bile  secretion  : — 

1.  The  amount  secreted  varies  greatly  under  the  iniluence  of  many 
factors. 

2.  The  introduction  of  biliary  constituents  v/ithin  the  alimentary 
canal  has  not  so  great  an  effect  in  increasing  the  bile  flow  as  experi- 
ments on  dogs  would  indicate. 

3.  The  quantity  of  bile  and  of  its  solid  constituents  has  probably 
been  over  estimated  by  previous  observers. 

4.  The  taking  of  food  has  no  immediate  effect  in  accelerating  the 
flow  of  bile. 

5.  The  flow  of  bile  varies  much  during  the  24  hours,  being  highest 
about  midday,  and  lowest  in  the  early  morning. 

6.  The  greatest  amount  of  solids  is  produced  in  the  liver  during  the 
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night.     This  is  chiefly  due  to  the  organic  constituents,  the  inorganic 

Kits  remaining  fairly  constant. 
7.  The  amount  of  bile  varies  with  the  amount  of  fluid  ingested. 
8.  The  activity  of  metabolism  has  a  distinct  effect  on  the  amount 
bile  solids  produced,  but  not  on  the  flow  of  bile. 
9.  Fever  produces  a  marked  and  immediate  fall  both  in  the  amount 
bile  and  of  its  essential  constituents.     The  mucin  and  inorganic 
salts  remain  unaltered. 

10.  Of  the  drugs  used,  sodium  salicylate  and  calomel  were  most 
active  in  increasing  the  biliary  flow :  ox  bile  less  markedly  so. 

11.  The  bile  plays  some  part  in  promoting  absorption  of  fat,  but 
not  on  that  of  proteids  and  carbohydrates. 

12.  The  pressure  under  which  bile  is  secreted  is  higher  than  the 
blood  pressure  in  the  capillaries  of  the  liver. 

13.  The  bile  is  doubtless  an  excretion  rather  than  a  secretion,  for 

Its  only  digestive  action  (that  on  fats)  is  not  very  important,  70  per 
ent.  of  the  fat  ingested  being  absorbed  when  no  bile  enters  the  in- 
Bstine.  The  constituents  of  the  bile  which  are  discharged  per 
edum  come  probably  from  the  blood  corpuscles ;  a  correspondence 
between  the  amount  of  bile  solids  produced  and  the  nitrogen  excreted 
the  urine  supports  the  view  of  their  close  connection. 

W.  D.  H. 

Oxyhsemoglobin  in  the  Bile.  By  R.  S  fern  (  Virchoiu's  ArcMv, 
123,  33— 4::)).— Wertheimer  and  Meyer  (Abstr.,  1889,  6S6)  and 
Filehne  (  Virchoiv's  Archiv,  117,  415)  have  described  certain  poisons 
which  cause  the  appearance  of  oxy haemoglobin  in  the  bile.  In  the 
present  research,  care  was  taken  to  avoid  admixture  of  the  bile  with 
blood  from  operative  procedures,  and  also  by  examining  the  bile 
either  while  the  animal  was  alive  or  immediately  after  death,  to  avoid 
a  source  of  error  pointed  out  by  Wertheimer  and  Meyer,  which  con- 
sists in  the  fact  that  some  hours  after  death  some  blood  pigment 
diffuses  into  the  gall  bladder.  In  the  case  of  human  beings,  in  which 
many  observations  were  made,  it  was  not  so  easy  to  avoid  this  latter 
source  of  error,  though  the  post-mortem  examinations  were  per- 
formed as  soon  as  possible  after  death. 

The  previous  observers  named  found  that  the  hsemoglobinocholia 
which  they  were  able  to  produce  by  aromatic  drugs  in  rabbits  was 
not  found  to  occur  under  the  same  conditions  in  dogs.  It  is  here 
suggested  that  this  may  be  due  to  a  difference  in  the  readiness  with 
which  hoemoglobin  is  decomposed  in  different  species  of  animals 
(compare  Kriiger,  Abstr.,  1888,  510). 

The  chief  experiments  in  the  present  research  consisted  in  injecting 
small  quantities  of  oxyhaemoglobin  into  the  circulation  of  rabbits, 
and  observing  when  it  was  discharged  into  the  bile  and  into  the  urine, 
"^he  following  table  gives  the  mean  results  : — 
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Quantity  of  heemoglobin  injected 
per  kilo,  of  body  weight. 
0'468  gram. 
0-073 
0-061 
0-059 
0-025 
0-019 


Haemoglobin  in 


Bile. 
Present. 
Present. 
Present. 
Present. 
Traces  present. 
None  present. 


Urine. 
Present. 
Traces  present, 
Absent. 
Absent. 
Absent. 
Absent. 


In  other  words,  small  quantities  of  haemoglobin  appear  in  neither 
secretion  as  such,  being  changed  into  bile  pigment ;  larger  quantities 
readily  pass  into  the  bile,  usually  some  hours  after  the  injection,  and 
still  larger  doses  are  necessary  to  produce  hsemoglobinuria.  Sub- 
cutaneous injections  of  haemoglobin  solutions  produce  the  same 
change,  but  larger  doses  are  necessary  than  when  it  is  administered 
intravenously. 

The  application  of  this  knowledge  to  pathology  depends  on  the 
fact  that  certain  micro-organisms,  like  the  Bacillus  anthracis  and  the 
bacillus  of  diphtheria,  have  the  power  of  liberating  haemoglobin  in 
the  circulation,  and  in  rabbits  oxy haemoglobin  was  found  in  the  bile 
though  not  in  the  urine  after  infection  with  these  pathogenic 
microbes. 

The  bile  of  a  large  number  of  corpses  was  then  examined,  and  in 
cases  of  diphtheria,  typhoid,  and  empyema  the  blood  pigment  was 
constantly  found  in  the  bile.  In  other  pathological  conditions,  tuber- 
culosis, scarlet  fever,  apoplexy,  &c.,  oxyhaemoglobin  was  sometimes 
found;  but  in  all  cases  the  source  of  error  previously  alluded  to 
could  not  be  excluded.  W.  D.  H. 


Increased  Output  of  Nitrogen  in  Cerebral  Hyperthermia. 
Fever,  and  Artificial  Overheating.  By  P.  Richtkr  {Virclww's 
Archiv,  123,  158 — 165). — A  careful  comparison  of  three  conditions 
was  made  in  connection  with  the  question  of  nitrogenous  excreta  and 
its  relation  to  increased  body  temperature.  The  three  conditions 
were  :  (1)  the  febrile  state,  associated  with  nervous  injuries  in  which 
presumably  the  mechanism  that  normally  regulates  the  body  tempera- 
ture is  deranged ;  (2)  continued  fever ;  and  (3)  artificial  heating  of 
the  body  so  that  the  body  temperature  is  raised.  In  all  three  cases 
there  was  an  increased  output  of  nitrogen  in  the  excreta  as  well  as 
increased  gaseous  exchanges  (intake  of  oxygen  and  output  of  carb- 
onic anhydride)  in  the  lungs.  The  general,  far  sweeping  conclusion 
drawn  is  that,  as  in  artificial  overheating,  so  also  in  nei'vous  hyper- 
thermia, and,  to  a  certain  extent,  in  all  fevers,  and  especially  in  some 
forms  of  fever,  the  increased  production  of  heat  (due  to  an  increase 
of  metabolic  changes)  is  the  result  and  not  the  cause  of  the  elevated 
body  temperature.  W.  D.  H. 

Excretion  of  Balsams  in  the  Urine.  By  R.  Stockman  (Lah. 
Reports,  College  of  Fhysicians,  Edinhirgh,  3,  65 — 69). — The  research 
carried  out  on  human  beings  and  rabbits  with  the  four  balsams  of  the 
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British  Pharmacopoeia  (balsam  of  Pern,  balsam  of  Tolu,  prepared 
storax,  and  benzoin)  is  of  interest,  as  use  is  made  of  these  drugs  in 
the  treatment  of  tubercular  disease,  and  nephritis  is  said  to  have  been 
set  up  in  certain  cases  as  a  result.  It  was  found  that  balsam  of  Peru 
caused  no  disturbance  of  the  kidneys,  but  the  urine  (if  the  dose  given 
is  large)  gives  a  precipitate  with  nitric  acid,  as  if  albumin  was  present. 
The  precipitate  is,  however,  soluble  in  alcohol  and  in  excess  of  acid, 
and  no  doubt  it  consists  of  the  resin  of  the  balsam,  probably  in  com- 
bination with  glycuronic  acid.  Prepared  storax,  which  is  used  in 
the  treatment  of  scabies  as  an  ointment,  causes  a  similar  condition, 
which  was  mistaken  by  Unna  (Virchoiv's  Archiv,  74,  424)  for  albu- 
minuria. Treatment  with  benzoin  gave  no  positive  results  as,  owing 
to  the  difficulty  of  dissolving  it  in  suitable  menstrua,  it  *was  im- 
possible to  give  large  doses.  The  same  may  be  said  for  balsam  of 
Tolu.  In  all  cases,  the  urine  contained  a  large  excess  of  hippuric 
acid.  W.  D.  H. 

Hgematoporphyrin  in  Urine.  By  E.  Salkowski  (Centr.  med. 
Wiss.,  1891,  129 — 130). — Three  cases  are  briefly  described  of  women 
patients  who  passed  a  dark  pigment  in  their  urine.  The  pigment  was 
found  to  be  ha?matoporphyrin,  which  was  separated  as  a  calcium 
compound ;  MacMunn  {Proc.  Physiol.  Soc.j  1890,  13)  and  Ranking 
and  Pardington  (Lancet,  ii,  1890,  607)  have  recorded  similar  cases. 
In  the  present  instances,  the  phenomenon  is  attributed  to  the  fact  that 

Ilphonal  was  being  taken  as  a  drug  at  the  time.  W.  1).  H. 

Unusual  Pigment  in  Urine,  By  V.  Harley  and  S.  Torup  (Brit, 
ed.  J.,  ii,  1890,  1169 — 1170). — Two  cases  are  recorded  of  women 
who  suffered  from  grave  nervous  symptoms  (insomnia,  coma,  &c.), 
ending  in  death.  They  were  treated  with  snlphonal  and  chloral,  and 
passed  urine  of  a  port  wine  colour.  The  urine  contained  no  albumin, 
sugar,  bile,  or  blood.  The  abnormal  urinary  pigment  is  believed  to 
be  a  precursory  state  of  the  normal  urinary  pigment,  in  fact,  merely 
less  highly  oxidised  stage  of  it.  W.  D.  H. 

Note  hy  Abstractor. — From  the  spectroscopic  appearances  described, 
and  the  general  characters  of  the  urine,  there  can  be  but  little  doubt 
that  these  were  cases  of  haamatoporphyrinuria  (see  preceding 
abstract). 

Physiological  Action  of  Saline  Solutions  and  Various  Drugs. 
ByE.  Heinz  {Virchow's  Archiv,  122,  100— 124).— In  the  investiga- 
tion of  the  physiological  action  of  drugs,  it  is  often  necessary  to 
dissolve  these  m  saline  solutions  before  introducing  them  subcutane- 
ously  or  intravenously  into  the  body  of  an  animal.  The  strength  of 
the  saline  solution  used  is  by  no  means  unimportant.  It  is  especially 
unadvisabie  to  use  concentrated  saline  solutions,  as  it  is  found  that 
strong  solutions  of  sodium  chloride,  the  salt  chiefly  used,  produce 
changes  in  the  blood,  especially  in  its  coloured  corpuscles,  and 
changes  of  the  nature  of  inflammation,  infarction,  and  hjx-morrhage 
m  the  alimentary  canal  and  elsewhere.       For  subcutaneous  injection, 
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more  than  a  5  per  cent,  solution  of  sodium  chloride  should  be  avoided, 
and  for  intravenous  injection,  "  isotonic  "  solutions,  or  solutions  but 
slightly  hyperisotonic,  should  be  employed. 

Figures  are  given  of  the  effect  of  a  number  of  organic  substances, 
chiefly  derivatives  and  compounds  of  phenylhydrazine,  on  the  red 
corpuscles  of  cold-  and  warm-blooded  animals.  The  phenylhydrazine 
derivatives  make  the  blood  a  brownish-green  colour ;  spectroscopic- 
ally,  the  bands  of  naethgemoglobin  are  seen,  the  red  corpuscles  are 
shrunken  ;  in  the  nucleated  corpuscles  of  cold-blooded  animals,  the 
nucleus  becomes  oval,  and  the  pigment  collects  around  it  in  the  same 
manner  as  when  the  corpuscles  are  treated  with  boric  acid.  In  the 
non-nucleated  red  corpuscles  of  mammals,  a  brightly  refracting 
globule  IS  exuded,  which  adheres  to  the  shrunken  corpuscle,  and  is 
stainable  a  deep  violet  by  methyl-violet. 

With  another  category  of  organic  substances  (ammonia,  diamines, 
hydroxylamine,  amines,  and  amidines  of  the  fatty  and  aromatic 
groups  of  compounds),  the  changes  are  somewhat  different.  The 
most  characteristic  change  in  nucleated  red  corpuscles  is  the  appear- 
ance within  them  of  numerous  clear  granules  looking  like  vacuoles ; 
these  can  be  squeezed  out  of  the  corpuscles,  and  are  found  to  be 
stainable  by  Bismarck-brown,  and  soluble  in  dilute  hydrochloi-ic  acid, 
but  not  in  dilute  acetic  acid,  or  in  alcohol.  In  the  non-nucleated 
discs  of  mammals,  these  little  bodies  are  not  formed,  but  the  discs 
become  mis-shapen  and  lose  the  greater  part  of  their  pigment  in 
time. 

The  physiological  action  of  pyridine  is  similar  to  that  of  piperidine, 
except  that  it  acts  more  energetically.  They  both  produce  paralysis  of 
the  motor  nerves,  by  their  effect  on  the  motor  centres ;  there  are  also 
destructive  changes  in  the  blood  corpuscles,  and  paralysis  of  the 
heart,  especially  in  pyridine  poisoning. 

Quinoline  and  decahydroquinoline  have  analogous  actions ;  they 
lead  to  a  paralysis  of  central  origin,  a  loss  of  excitability  in  the  motor 
nerves,  leaving  the  sensory  nerve-endings  and  muscular  substance 
almost  intact;  and,  moreover,  as  with  pyridine  and  piperidine,  the 
non-hydrogenated  substance  quinoline  is  more  powerful  than  the 
hydrogenated  substance  decahydroquinoline.  W.  D.  H. 

Physiological  Action  of  Antipyretics.  By  P.  Richter  ( Vir- 
chow's  Archiv,  123,  118 — 138). — The  antipyretic  action  of  kairine 
on  animals  with  normal  and  febrile  temperatures  was  investigated 
by  calorimetric  methods.  The  main  result  of  the  experiments  is 
that  the  drug  acts  on  the  regalating  mechanism  which  under  normal 
circumstances  keeps  the  body  temperature  at  a  fixed  level.  This  is 
affected  in  the  same  manner,  but  with  different  degrees  of  intensity 
in  normal  and  in  febrile  animals.  The  increase  in  the  amount  of 
heat  lost  is  secondary,  that  is  to  say,  it  is  dependent  on  the  adjust- 
ment of  the  regulating  apparatus ;  it  is  a  means  which  assists  the 
lowering  of  the  body  temperature,  but  is  not  the  only  cause  of  the 
antipyretic  action  of  the  drug.  W.  D.  H. 
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The  Souring  of  Cream.  By  V.  Storch  (Bied.  Centr.,  20, 
48_59  ;  from  Tidskr.  f.  Landok.,  1890,  352— 416).— In  order  to 
ascertain  the  causes  of  certain  defects  in  butter,  especially  "  oily " 
butter,  several  samples  were  submitted  to  bacteriological  analysis. 
The  attempts  to  isolate  an  organism  which  produced  the  ''oily" 
taste  in  butter  were  unsuccessful,  but  numerous  fungi  were  found  in 
butters  with  this  defect,  which  were  not  found  in  others,  and  it  is 
probable  that  these  fungi  are  injurious.  With  regard  to  "  tallowy  " 
butter,  a  definite  organism  was  found  ;  it  coagu hates  milk  much  as 
the  usual  souring-bacteriam,  which  it  also  resembles  in  size  and  form. 
The  turnip  taste  which  butter  sometimes  has,  although  made  from 
the  milk  of  cows  which  receive  no  turnips  in  their  food,  is  also  prob- 

ly  due  to  a  special  micro-organism. 

Tables  are  given  showing  the  percentage  numbers  of  defective 
utters  under  the  headings  "oily,"  "bitter,"  and  butters  with  a 
"burnt  taste,"  produced  under  a  different  systems  of  dairying. 

In  order  to  sterilise  milk,  heating  at  107°  for  5 — 10  minutes  is  not 
sufficient.  Even  a  temperature  of  120°  for  10  minutes  was  in  one 
case  found  not  to  have  sterilised  the  milk ;  a  pure  cultivation  of  a 
small  bacillus  Avas  obtained,  whose  thick,  egg-shaped  spores  had 
isted  the  high  temperature. 

Milk  heated  at  70°  acquires  a  strong  odour  and  taste.  By  discon- 
tinuous heating  at  this  temperature,  sterilisation  may  be  effected. 

Attempts  were  made  to  isolate  a  souring  bacterium  which  produces 
the  pure  aromatic  odour  which  well  soured  cream  has.  Bacteria 
were  isolated  from  soured  butter  milk,  and  from  two  samples  of 
butter,  but  the  bacteria  produced  either  only  a  slightly  aromatic 
taste  or  none  at  all,  although  they  all  produced  the  right  consistence 
and  a  pure  acid  taste. 

Cream  and  butter  from  a  farm  distinguished  for  very  aromatic 
butter  were  next  tried,  and  the  souring  bacteria  isolated.  Of  these, 
two  (both  from  cream)  were  found  always  to  produce  the  distinct 
aromatic  taste.  The  one  (No.  18)  which  also  produced  an  especially 
agreeable,  mild  and  pure  acid  taste  was  further  examined,  and  is  no 
doubt  one  source  of  butter  aroipia.  On  gelatin  plates  it  forms  small, 
pure  white  colonies  which  show  a  somewhat  oval  form.  The  tempera- 
ture most  favourable  to  it,  is  somewhat  higher  than  that  usually 
employed  in  dairies  for  souring.  In  shape,  size,  and  mode  of  growth, 
the  bacterium  is  in  many  respects  similar  to  Pasteur's  "ferment 
lactique";  but  the  power  of  motion,  which  the  author's  bacterium 
possesses,  shows  that  it  is  not  identical  with  Pasteur's  ferment.  The 
virulence  of  most  of  the  souring  bacteria  is  much  weakened  when 
they  are  kept  in  the  same  milk,  but  at  once  returns  when  the  pure 
cultures  are  repeatedly  inoculated  in  fresh  milk.  Souring  bacteria 
which  lose  their  virulence  in  one  or  tw^o  months  when  kept  in  the 
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usual  way  may  be  kept  more  than  a  year  when  finely  powdered 
calcium  carbonate  is  added  to  the  nutritive  solution. 

The  amount  of  acid  produced  in  milk  by  various  souring  bacteria 
was  determined,  and  the  results  are  given  in  tables.  The  difference 
in  the  acidity  produced  by  the  different  bacteria  was  only  slight; 
but  the  bacterium  which  also  gives  rise  to  the  aromatic  taste,  &c., 
gave  the  least  amount  of  acid.  The  greater  part  of  the  acid  was 
formed  in  the  first  24  hours,  and  the  production  ceased  after  six  days. 
It  was  found  that  a  loss  of  0"656  per  cent,  of  milk-sugar  corresponds 
with  a  production  of  0'635  per  cent,  of  lactic  acid.  No  evolution  of 
gas  ever  took  place. 

The  souring  bacterium  (No.  18)  is  capable  of  producing  in  milk- 
sugar  solutions,  free  from  fat  and  proteids,  and  containing  only  a 
little  peptone,  the  same  aromatic  taste  which  it  gives  rise  to  in  milk 
or  cream,  so  that  the  opinion,  sometimes  expressed,  that  this  taste  is 
due  to  volatile  acids  formed  from  butter  fat,  is  erroneous. 

The  author  proposes  that  in  practice,  fresh  souring  material  should 
be  prepared  daily  by  means  of  pure  cultivations.  The  danger  of  the 
contamination  ot  butter  with  pathogenic  bacteria  would  thus  be  much 
lessened.  N.  H.  J.  M. 

Assimilation  of  Mineral  Salts  by  Green  Plants.  By  A.  F.  W. 
ScHOMPER  (?  A.  F.  W.  Schimper)  {Bied.  Centr.,  20,69—70;  from 
Flora,  73,  207). — The  nutritive  salts  of  the  soil  do  not  at  once  reach 
the  parts  of  the  plants  where  they  are  wanted,  but  are  generally 
stored  up  in  the  root  stems  and  in  the  woody  parts  of  the  above- 
ground  stems.  The  seeds  contain  the  salts,  especially  phosphates,  as 
organic  compounds,  which  are,  however,  during  germination,  again 
split  up.  The  power  of  plants  of  storing  mineral  substances  differs 
much  qualitatively  as  well  as  quantitatively.  The  object  of  lime  is 
to  convert  the  poisonous  potassium  oxalate,  which  is  found  in  con- 
siderable amount,  into  calcium  oxalate.  The  assimilation  of  nitric 
acid  takes  place  in  the  green  cells.  Nitrogen  migrates  chiefly  in  the 
form  of  amides  and  amido-acids,  which  can  be  detected  in  the  leaf 
parenchyma.  N.  H.  J.  M. 

Influence  of  Internal  Causes  on  the  Presence  of  Starch 
in  Leaves.  By  E.  Mer  (Compt.  rend.,  112,  248 — 251). — The  accu- 
mulation of  starch  in  leaves  of  the  Coniferae  is  not  dependent  on  the 
intensity  of  the  illumination  that  particular  leaves  have  received.  In 
the  case  of  the  pines,  firs,  and  Epice8e,,it  is  greatest  in  April  and  May  ; 
from  June  to  mid-Aagustthe  quantity  is  greatest  in  the  young  leaves, 
and  is  almost  entirely  localised  in  that  face  of  the  leaf  which  is  in 
shadow.  Sometimes  the  leaves  in  the  shade  contain  more  starch 
than  those  which  are  most  exposed  to  sunlight.  From  the  middle  of 
August  to  the  end  of  September,  the  quantity  of  starch  in  the  leaves 
varies  greatly  with  the  species,  but  is  always  very  Ioav.  In  October 
the  quantity  is  still  low,  but  under  favourable  conditions  of  light 
increases  somewhat,  its  distribution  being  very  irregular.  The  quan- 
tity of  starch  that  can  accumulate  in  the  leaves  is  determined  by  the 
ratio  of  the  rate  at  which  it  is  formed  to  the  rate  at  which  it  is  used 
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■up  by  the  plant,  also  by  tbe  ease  with  which  it  can  migrate  into  other 
parts  of  the  plant,  and  by  other  causes  at  present  not  clearly  made 
out.  C.  H.  B. 

Action  of  the  Diastase  Ferment  on  Starch  Grains  within  the 
Plant.  By  G.  Kkabbe  {Bled.  Centr.j  20,  61 — 63  ;  from  Jahrb.  wiss. 
Bot.,  21,  520). — As  opposed  to  the  view  that  the  diastase  ferment 
penetrates  into  the  substance  of  the  starch  grain,  and  extracts  it  like 
an  acid,  the  author  considers  that  even  in  the  cases  where  channels 
are  found  in  the  grains,  the  starch  remains  unchanged  outside  the 
hollows  which  are  formed.  The  particles  of  ferment  consist,  not  of 
molecules  but  of  groups  of  molecules,  much  too  largo  to  penetrate 
between  the  starch  mycellse.  Diffusion  and  other  experiments  indi- 
cate that  diastase  has  not  the  power  of  migrating  from  cell  to  cell,  but 
it  must  always  first  be  formed  at  its  place  of  action.  Attention  is 
drawn  to  the  sweetening  of  potatoes,  which  is  caused  by  the  activity 
of  the  protoplasm,  and  the  using  up  of  the  sugar  being  only  very 
slight  at  0°  to  6",  whilst  the  action  of  the  diastase  in  converting  starch 
into  sugar  continues,  and  causes  an  accumulation  of  sugar. 

It  is  concluded  that  the  action  of  diastase  is  a  chemical  and  physical 
one,  comparable  with  the  action  of  solvents  on  crystals. 

N.  H.  J.  M. 

Formation  of  Phloroglucinol  in  Plants.  By  T.  Waage  (Chem. 
Centr.,  1890,  ii,  1017—1018;  from  Pharm.  ZeiL,  35,  694).— 
The  author  considers  that  the  starch  is  converted  in  plant  life 
into  a  monose,  1  mol.  of  water  being  absorbed.  On  the  other 
hand,  monose  may  lose  1  mol.  of  water  forming  starch,  or  3  mols. 
of  water  forming  a  secondary,  or  pseudo-phloroglucinol,  which 
forms  a  trioxime,  C6H6(NOH)3.  The  author  has  experimentally 
proved  that  dextrose  is  converted  in  the  leaf  into  normal  phloro- 
glucinol, by  placing  one  end  of  a  leaf  strip  (cut  through  so  that  the 
liquid  can  enter  the  veins)  in  water,  and  the  other  in  a  solution  of 
grape  sugar.  It  was  kept  in  the  dark  for  six  days,  after  which  period 
ploroglucinol  was  found  in  the  water.  Moreover,  phloroglucinol 
was  not  found  in  the  chlorophyll,  but  only  the  cell-sap,  and  prin- 
cipally at  those  parts  where  the  life-process  was  most  energetic. 
The  author  considers  that  phloroglucinol  combines  with  I  mol.  of 
carbonic  anhydride,  forming  phloroglucinolcarboxylic  acid, 

C6H,(OH)3-COOK, 

and  that  2  mols.  of  this  part  with  1  mol.  of  water,  forming  diphloro- 
glucinoldicarboxylic  acid. 

The  author  does  not  consider  that  phloroglucinol  is  a  food  to  the 
plant,  since,  in  autumn,  when  the  leaves  fall,  it  remains  in  them,  and 
does  not  recede  with  the  nitrogenous  substance  and  the  starch  into 
the  stem ;  on  the  other  hand,  he  does  not  consider  it  a  true  excretory 
substance,  since  from  it  several  substances,  such  as  ethereal  oils  and 
sugary  juices,  are  formed.  From  phloridzin,  by  the  action,  first  of 
acid,  and  then  of  alkali,  the  author  obtained  glucose  and  phloretin, 
and  from  the  latter,  phloroglucinol  and  phloretic  acid;  and  by  similar 
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means  he  obtained  from  quercitrin,   isodulcitol  and  qaercefcin ;  and 
from  the  latter,  phloroglucinol  and  qnercetic  acid.  J.  W.  L. 

Presence  and  Function  of  Sulphur  in  Plants.  Bj  Berthelot 
and  G.  Andre  (Compf.  rend.,  112,  122 — 12o). — The  plants  investi- 
gated were  Sinapis  alba,  Camelina  sativa,  Allium  cepa,  Lupinus  alba, 
TJrtica  dioica,  Tropceolum  majiis,  Avena  sativa,  the  total  sulphur, 
sulphates,  oro-anic  sulphur,  and  volatile  sulphur  being  determined  in 
the  seed,  and  in  the  plant  during  germination,  flowering,  and  fructi- 
fication. In  the  case  of  Sinapis  alba,  these  determinations  were  made 
separately  in  the  stalks,  leaves,  and  other  parts  of  the  plant. 

The  total  quantity  of  sulphur  increases  continually  from  germination 
to  inflorescence,  but  the  relative  quantity  is  about  one-third  higher  in 
the  earlier  stages  of  growth.  The  organic  sulphur  reaches  a  maximum 
when  the  plant  is  in  flower,  and  afterwards  decreases.  Since  organic 
sulphur  is  found  in  the  roots,  especially  during  the  time  of  flowering, 
it  is  probable  that  the  sulphur  is  not  absorbed  from  the  soil  entirely 
in  the  form  of  sulphates.  The  proportion  of  the  two  forms  of  sulphur 
in  the  seeds  varies  considerably  in  different  species.  The  final  reduc- 
tion of  the  proportion  of  organic  sulphur  is  due  partly  to  elimina- 
tion in  the  form  of  volatile  compounds,  and  partly  to  reoxidation 
during  fructification.  C.  H.  B. 

Fats  obtained  from  the  Fungi  Lactarius  vellereus  and  L. 
piperatus.  By  Gerard  (/.  Pharm.  [5],  23,  7— 12).— The  fats 
yielded  by  these  plants  are  chemically  identical.  They  were  found  to 
contain  oleic  and  stearic  acids,  both  in  the  free  state  and  combined  as 
glycerides ;  the  volatile  acids,  formic,  acetic,  and  butyric ;  some, 
cholesterol  and  lecithin.  The  cholesterol  does  not  differ  from  animal 
cholesterol,  and  appears  to  be  identical  with  ergosierin  obtained  by 
Ta.nret  from  ergot  of  rye.  J,  T. 

Constituents  of  the  Seed  Pods  of  Pisum  sativum  and 
Phaseolus  vulgaris.  By  A.  Likiernik  (Ber.,  24,  187 — 188). — A 
compound  has  been  isolated  from  the  seed  pods  of  Pisum  sativum 
which  agrees  in  properties  with  phytosterol. 

From  the  seed  pods  of  Phaseolus  vulgaris,  a  mixture  of  two  sub- 
stances is  obtained,  which  may  be  separated  by  fractional  crystallisa- 
tion from  dilute  alcohol ;  the  more  insoluble  is  termed  paraphytosterol, 
the  other  phasol. 

Paraphytosterol  belongs  to  the  cholesterol  group,  and  crystallises 
with  1  mol.  HoO  in  broad,  lustrous  plates  melting  at  149 — 150°.  In 
chloroform  solution,  the  rotatory  power  is  ['3^]d  =  — 44"1'^ ;  the  formula 
appears  to  be  C04H40O,  or  C26H44O. 

The  benzoate  crystallises  from  ether  in  dull,  thin  prisms. 

Phasol,  C15H24O,  crystallises  in  small,  lustrous,  anhydrous  plates, 
melts  at  189 — 190°,  and  has  a  rotatory  power  [ajo  =  -f-30'(3°;  on 
treatment  of  a  chloroform  solution  with  sulphuric  acid,  a  purple-red 
coloration  is  produced.  Phasol  appears  to  belong  to  the  same  homo- 
logous series  as  cupreol  and  quebrachol.  J.  B.  T. 


VEGETABLE  PHYSIOLOGY  AND   AGRICULTURE.  607 

Root  Nodules  of  the  Pea.  By  A.  Prazmowski  (Lanclw.  Versuchs- 
Stat.,  37,  161—238,  and  38,  5 — 62). — The  first  paper  commences 
with  a  review  of  the  results  of  other  investigators,  and  of  the  views 
held  by  them  regarding  root  nodules.  Schindler  (Bot.  Cenir.,  18,  84) 
was  the  first  to  suggest  that  the  nodules  might  be  symbiotic  forma- 
tions between  the  leguminous  plant  and  soil  organisms.  Brunchorst 
(Ber.  hot.  Ges.,  3)  considers  the  nodules  to  be  normal  formations,  in 
which  albuminous  substances  in  the  form  of  bacteroids  are  accumu- 
lated; that  the  bacteroids  serve  the  plant  in  some  way,  and  that 
Avhen  they  have  performed  their  service  they  are  resorbed  by  the 
plant.  These  views,  which  are  generally  accepted,  are  founded  on 
microscopical  observations  only.  Beyerinck  (Bot.  Zeit.,  46)  succeeded 
in  cultivating  in  artificial  media,  bacteria  obtained  from  the  nodules 
of  several  Legumhiosce,  and  concluded  that  these  bacteria  give  rise  to 
the  production  of  nodules  ;  and  further,  that  the  bacteria  within  the 
nodules,  after  increasing  in  numbers,  become  converted  under  the 
^influence  of  the  cell  plasma  into  bacteroids  (that  is,  metamorphic  bac- 
^fteria),  w^hich  have  lost  the  power  of  propagation,  and  which  are  finally 
^■esorbed  by  the  plant. 

^B  In  the  author's  first  experiments  (1885),  peas  and  beans  were  grown 
^Hi  rich  garden  soil,  in.  the  same  soil  sterilised,  and  in  the  sterilised 
^Boil  with  the  addition  of  garden  soil  extract.     Nodules  appeared  in  the 
^Hoots  of  all  the  plants  except  those  of  the  sterilised  and  non-infected 
^Boil.     Other  experiments,   in  Avhicli  the  same  plants  were  grow^n  in 
washed  sand,  under  different  conditions   as  regards  sterilising,   &c., 
gave   similar   results.     Pure    cultivations   of    the   nodule   organisms 
were  then  made,   and  peas   grown   in  sterilised  sand   infected  with 
them  ;  in  every  case  numerous  nodules  were  produced.     The  bacteria, 
when  in  contact  with  the  cell  plasm  of  the  roots,  undergo  successive 
changes ;  first,  they  assume  the  forked  shape   of  the  bacteroids ;  at  a 
later  period  the  substance    of   the   bacteroids   is    found    to    contain 
strongly  refractive  grains  (Lundstroem,  Bot.  Ce7i.tr.,  33,  and  Beyerinck, 
Bot.  Zeit.,  1888,   785),  which  are  shown  by  their  behaviour  towards 
■^—reagents    to    have    the   properties    of   prote'ids.       This    albuminous 
Ij^fcubstance  is  subsequently  resorbed  by  the  plant.     But  only  a  portion 
IMpDf  the  bacteria  undergo  these  changes ;   others  multiply,  and  on  the 
I    *cleath  of   the  plant,  or  when  the  nodule  is  injured  by  insects,  &c., 
return   in   increased  numbers   to   the  soil.     The  production  of   the 
prote'ids    and    their    resorption    by    the    plant     indicate    that    the 
bacteria  are  of  use  to  the  plant  in  supplying  certain  necessary  food- 
constituents.     It  was  observed  that  the  nodules  of  plants  growing  in 
rich  soil  retain  their  freshness  and  red  colour  to  a  much  later  period 
than  those  of  plants  growing  in  sand. 

The  second  paper  commences  with  an  account  of  the  different  ideas 
held  regarding  the  biological  meaning  of  the  root  nodules.  Whilst 
Woronin,  Ericksson,  Kny,  Frank  (1879),  and  Prillieux  held  them  to 
be  a  kind  of  disease,  all  other  investigators  associated  the  existence  of 
the  nodules  with  the  fact  that  leguminous  plants  have  the  power  of 
acquiring  nitrogen  from  sources  wdiich  are  not  available  to  other 
plants.  De  Vries,  on  the  strength  of  microscopical  observations, 
assumed  them  to  be  organs  in  which  nitrogenous  compounds   taken 
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up  by  the  leaves  and  roots  are  converted  into  proteids,  a  view 
also  held  bj  Schindler  {J.  Landic,  33).  According  to  Branchorst 
(loc.  cit.\  the  nodules  convert  the  organic  matter  of  the  soil  into 
proteids  ;  inorganic  nitrogen  compounds  are  assimilated  by  the 
plant  without  their  intervention.  Tschirch  {deut.  landiv.  Fresse., 
1886)  thinks  the  nodules  store  up  albumin  which  is  afterwards 
required  by  the  plant  when  ripening.  He  attributes  the  enriching 
of  surface  soil  in  nitrogen  by  the  growth  of  leguminous  plants  to  the 
bringing  up  of  subsoil  nitrogen  collected  in  the  root-nodules.  The 
author  next  discusses  Hellriegel's  results,  which  he  accepts,  as  far  as 
they  go,  whilst  maintaining  that  some  of  his  conclusions,  which  may 
be  correct,  cannot  be  considered  as  final  without  further  evidence.  In 
the  author's  experiments,  sterilised  sand  was  used,  and  great  care  was 
taken  to  maintain  the  state  of  sterilisation  throughout  the  experi- 
ment. The  plants  were  infected  with  pure  cultivation  of  nodule- 
bacteria,  grown  in  non-nitrogenous  nutritive  solutions.  The  pots 
had  well-fitting  covers,  with  four  holes :  a  centre  hole  for  the  plant, 
and  three  others,  into  which  glass  tubes  were  cemented  for  supplying 
nutritive  solution  and  sterilised  air.  One  of  the  chief  points  of 
interest  during  growth  was  the  observation  that  about  2 — 3  weeks 
after  sowing  the  infected  plants  became  unhealthy-looking,  as  com- 
pared with  the  non-infected  plants ;  but  after  the  fifth  week,  the 
infected  plants  became  the  stronger,  and  from  this  time  to  the  end  of 
the  experiment  remained  healthy.  In  the  water-culture  experiments 
described  below,  it  was  found  that  the  unhealthy  period  in  the  growth 
of  the  infected  plants  was  coincident  with  the  first  appearance  of 
nodules,  and  that  the  period  of  renewed  vigour  was  coincident  with 
the  first  emptying  of  the  nodules.  Returning  to  the  sand-culture 
experiments,  nodules  were  found  in  the  roots  of  all  the  infected 
plants,  and  vice  versa.  The  sand  was  examined  at  the  end  of  the 
experiments,  to  ascertain  whether  other  organisms  than  those  added 
had  got  in.  It  was  found  that  in  the  first  series  of  experiments  (pots 
1  to  4  in  table),  owing  to  some  defect,  all  the  pots  contained  foreign 
organisms.  In  the  second  series  (pots  5  to  9),  the  sand  of  pots  5,  6, 
and  8  remained  free  from  foreign  organisms,  and  that  of  3  and  5  con- 
tained only  a  mould-fungus  as  impurity.  There  were  fewer  nodules 
where  nitrate  was  applied  than  where  not,  but  the  nodules  in  the 
nitrate  pots  were  better  formed  than  the  others. 

The  following  table  shows   the  amount  of  produce  and  the  initial 
and  final  amounts  of  nitrogen  in  the  sand  culture  experiments : — 
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I^'ot  infected ; 
nitrate  

Infected  ;  nitr- 
ate   

Not  infected  . . 

Infected 

Not  infected ; 
nitrate  

Infected ;  nitr- 
ate   

Not  infected  . . 

Infected 


Dry 
produce 
(grams). 


4-6310 

6  -0486 
1-1660 
3  -5445 

3  -5492 

5  -2380 

0  -4124 
2  -4755 

1  -6324 


Length 

of 
stems 
(cm.). 


106-7 

112-0 

97-7 

109-3 

103-2 

108-6 
36-4 
92-0 
69-8 


Nitrogen. 


Seeds 
sown. 


0-012 

0-012 
0-012 
0  012 

0-009 

0-009 
0-009 
0-009 
0-009 


Above 
ground 
growth. 


0-1263 

0  -1688 
0  -0090 
0  -0680 

0-0827 

0-1445 
0  -0051 
0  -0485 
0  0319 


Roots. 


0  -0080 

0-0162 
0  -0042 
0  -0146 

0-0065 

0  -0134 
0 -0021 
0-0098 
0  -0078 


Whole 
plant. 


0  -1343 

0-1850 
0  -0132 
0  -0826 

0  -0892 

0  1579 
0  -0072 
0-0583 
0  -0397 


G-ain* 
or 
loss. 


0-0012 
0-0706 


-0-0018 
0  0493 
0  -0277 


The  water-culture  experiments  were  made  especially  to  test  the 
accuracy  of  Brunchorst's  view,  that  in  water-culture  the  nodules  have 
no  function,  an  opinion  which  Hellriegel  was  also  inclined  to  adopt 
{Zeits.  Ver.  Itiihenzuch.-Ind.^  1888,  172).  The  results  (water-culture) 
of  the  experiments  do  not  support  this  view,  being  similar  to  those  of 
e  sand- culture  experiments,  although  the  assimilation  of  nitrogen 
as  less  than  in  sand.     The  numei-ical  results  are  as  follows : — 


8. 

9. 
10. 
11. 


Infected ;  nitrate  . .  . 

Not  infected ;  nitrate 

Infected  ;    nitrate. .  . 

Not  infected ;  nitrate 
,,  no  nitr- 
ate   

Not  infected ;  no  nitr- 
ate   

Infected :  no  nitrate 


Dry 

produce 
(grams). 


4-9383 
6-1436 
4-5444 
6-0133 

0  -4162 

0 -4721 

1  -0742 

2  -2739 
1 -0826 
1-1832 


Length 

of  stem 

(cm.). 


Nitrogen  (grams). 


Seeds 
sown. 


112-6 
132-8 
116-0 
132-8 

36-6 

45-0 

93-0 

103-9 

88-4 
102-8 


0  -0090 
0  -0090 
0  0090 
0  0090 

0-0090 

0  -0090 
0  0090 
0-0090 
0  0090 
0-0090 


Total 
produce. 


0-1437 
0  1746 
0-1436 
0-1914 

0  -0090 

0  -0085 
0  -0264 
0  -0825 
0  0321 
0  0275 


Gain 
or  loss. 


? 
? 
? 
? 

0-0000 

-0-0005 
0  -0174 
0  -0735 
0  0231 
0  -0185 


*  With  regard  to  the  pots  which  had  nitrate,  although  the  amount  of  nitrate  in 
the  nutritive  solution  is  given,  the  exact  amount  of  solution  actually  used  is  not. 
Moreover,  the  amount  of  nitrogen  in  the  sand  at  the  end  of  the  experiment  was  not 
determined,  so  that  the  gain  of  nitrogen  or  loss  (if  any)  cannot  be  ascertained. — 
N.H.J.M. 

TOL.  LX.  2   s 


610  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  most  important  conclusions  are  tlie  following  : — 

1.  The  root  nodules  are  symbiotic  formations,  which  derive  benefit 
from  the  plants  bj  obtaining  nourishment  from  them,  and  are  thus 
enabled  to  propagate  themselves,  and  on  the  death  of  the  plant  to 
return  in  greatly  increased  numbers  to  the  soil, 

2.  The  symbiosis  is  of  use  to  the  plant  by  enabling  it,  under 
the  influence  of  the  bacteria,  to  feed  on  atmospheric  elementary 
nitrogen. 

3.  Inasmuch  as  only  plants  provided  with  nodules  can  acquire 
nitrogen  from  the  free  nitrogen  in  the  air,  it  follows  that  the  assimi- 
lation takes  place  with  the  intervention  of  the  nodule  bacteria. 

4.  The  coincidence  of  the  recovery  of  the  infected  plant  from  its 
state  of  weakness  with  the  emptying  of  the  oldest  nodules,  taken 
together  with  the  changes  Avhich  the  bacteria  were  found  to  undergo 
within  the  nodules,  indicate  that  the  plant  only  derives  benefit  from 
the  symbiosis  when  it  has  overpowered  the  bacteria,  and  that  the 
resorption  of  the  products  of  the  bacteria  is  the  main  cause  of  the 
increased  production  of  the  plants. 

5.  The  resorption  of  the  bacteroi'ds  is  the  means  by  which  the 
plant  obtains  atmospheric  nitrogen. 

6.  Starch  is  present  in  the  nodules  in  considerable  quantity,  as 
long  as  they  possess  vitality,  and  is  directly  taken  up  by  the  bacteria ; 
it  is  probable  that  the  bacteria  are  built  up  from  this  starch  and 
elementary  nitrogen. 

7.  In  the  absence  of  other  sources,  the  nodule-bacteria  (in  pure 
cultivations)  are  able  to  assimilate  free  nitrogen,  although  to  a  much 
less  extent  than  when  in  symbiosis  with  the  plant  (compare  this  vol., 
p.  353). 

In  a  postscript  the  author  criticises  Frank's  paper  *'  On  the  Fungus- 
symbiosis  of  the  Leguminosse"  {Ber.  deiit.  hot.  Ges.,  7). 

N.  H.  J.  M. 

Nitrogen  Compounds  in  Vegetable  Soils.  By  Beethelot  and 
G.  AiSDKi^  (Compt.  rend.,  112,  189 — 195). — The  authors  have  sub- 
jected vegetable  soil  to  the  action  of  acids  and  alkalis  of  various 
degrees  of  concentration  for  various  periods  of  time.  The  soil  used 
contained  19'10  grams  of  organic  carbon  and  1"669  grams  of  nitro- 
gen per  kilo.,  and  if  the  nitrogen  is  regarded  as  existing  in  the  soil  in 
the  form  of  prote'id  compounds,  the  particular  soil  contained  approxi- 
mately 1  part  of  proteids  to  3  parts  of  humous  compounds. 

The  action  of  cold  concentrated  aqueous  potash  indicated  the 
existence  of  two  groups  of  nitrogen  compounds,  one  being  much  more 
easily  decomposed  than  the  other.  The  action  of  warm,  dilute, 
aqueous  potash  results  in  a  continual  evolution  of  ammonia.  In 
26  hours  at  100°,  the  alkali  made  93'6  per  cent,  of  the  nitrogen 
soluble.  Practically  the  same  result  was  obtained  by  first  treating 
with  alkali,  and  afterwards  with  acid,  and  a  slightly  lower  result  by 
the  action  of  acid  followed  by  alkali.  It  would  seem  that  several 
reactions  take  place  simultaneously  under  the  influence  of  the  alkali. 
The  nitrogen  compounds  at  first  split  up  and  become  soluble,  but 
when  the  action  is  prolonged,  the  soluble  products  gradually  lose 
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nitrogen  in  the  form  of  ammonia  or  soluble  amides,  and  again  form 
insoluble  nitrogen  compounds.  The  latter  are  not  stable,  but  gradu- 
ally decompose  and  again  become  soluble.  C.  H.  B. 

'^m  Volatile  Nitrogen  Compounds  evolved  from  Vegetable  Soils. 
By  Bekthelot  (Gompt.  rend.,  112,  195 — 197). — Clay  soils  kept  mois- 
tened gradually  lose  nitrogen  in  the  form  of  volatile  products,  but  if 
the  same  soil  is  kept  dry,  the  loss,  although  recognisable,  is  very  much 
smaller.  The  nitrogen  evolved  in  the  form  of  volatile  nitrogen  com- 
pounds is  greater  than  that  evolved  at  the  same  time  in  the  form  of 
ammonia,  a  result  contrary  to  that  obtained  with  vegetable  soils.  It 
is  probable  that  the  evolution  of  volatile  nitrogen  compounds  is  inti- 
mately connected  with  the  life  of  microbes  or  low  vegetable  organ- 
isms. C  H.  B. 

Formation  and  Properties  of  Hnmus.  By  P.  A.  Kostytcheff 
(Ann.  Agronom.,  17,  17 — '^S  ;  from  Trav.  Soc.  Naturalistes  St.  Peters- 
burg, 20,  1889). — The  chief  results  of  the  author's  study  of  the  black 
soils  of  Russia  are  discussed  in  this  paper.  The  decay  of  vegetable 
matter  is  brought  about  by  attacks  of  moulds  and  bacteria,  the 
former  alone  causing  the  production  of  dark-coloured  matters.  A 
charactei'istic  of  humus  is  its  richness  in  nitrogen,  the  humus  of  the 
black  Russian  soils  containing  from  4*00  to  6'65  per  cent,  of  that 
element,  whereas  meadow  hay  contains  only  1*62  per  cent.,  and  clover 
in  flower  200.  When  some  hay  from  this  land  (composed  of  Festuca 
ovina  and  Koeleria  cristafa),  containing  100  parts  dry  matter,  was 
moistened  with  75  parts  of  water  and  allowed  to  decay  under  a  bell- 
glass,  air  being  injected  every  day,  it  was  found  that  in  six  months 
the  dry  residual  matter  weighed  only  62'25  parts.  There  was  no  loss 
of  nitrogen,  1"2711  parts  being  found  as  against  1*2700  at  the 
commencement,  but  the  percentage  of  nitrogen  had  risen  from  1*27 
to  204.  Similar  experiments  made  with  oak,  elm,  and  other  leaves 
gave  analogous  results  ;  little  or  no  ammonia  is  formed,  and  no  nitric 
acid,  and  the  loss  of  nitrogen  is  in  general  7u7.  As  hay  and  leaves  con- 
tain proteids,  and  these  quickly  decompose  with  production  of  am- 
monia, it  follows  that  this  ammonia  must  be  reconverted  into  other 
forms,  and  this  is  done  by  the  agency  of  the  living  organisms,  which 
find  their  nourishment  in  the  decaying  matter.  The  nitrogen  is  in 
fact  reconverted  into  proteid  compounds,  and  not  into  simpler  com- 
binations ;  thus,  of  the  2 "04  per  cent,  of  total  nitrogen  found  in  the 
decomposed  hay,  1*893  was  present  as  proteid,  and  only  0*149  per 
cent,  as  amidated  compounds.  Ammonia  and  amides  when  formed 
serve  as  nutriment  to  moulds,  in  the  protoplasm  of  which  their  nitro- 
gen is  stored  up,  and  this,  decomposing  in  its  turn,  serves  as  food  to 
bacteria,  which  still  retain  the  nitrogen  in  proteid  combinations. 
Sometimes,  as  in  decaying  oak  leaves,  the  form  of  the  leaf  is 
preserved,  but  almost  the  whole  structure  is  transformed  into  a 
mass  of  ramifying  and  interlacing  mycelium.  The  soil,  with  its  esti- 
mated 60  millions  of  organisms  per  gram,  must  contain  much  nitro- 
gen m  the  proteid  form,  and  one  set  or  other  of  organisms  will  pre- 
dominate according  to  variation  in  the  conditions ;    thus,  if    soil  is 

2  s  2 
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moistened  and  kept  under  a  bell-glass,  masses  of  mould  are  quickly  pro- 
duced  throughout.    In  general,  the  first  development  in  decapng  veget- 
able matter  is  that  of  bacteria,  the  reaction  of  the  medinm  becoming 
acid;  then  follows  the  decay  of  these,  the  ammonia  produced  neutralisiug 
the  acid,  and  moulds  growing  in  the  neutral  medium ;  afterwards 
bacteria  and  moulds  develope  together.    Thus  humus  alwa^^s  contains 
easily  decomposable  matter,  and  consequently  the  rate  of  decomposition 
observed  at  any  period  of  the  decay  is  nearly  the  same.    Experiments 
on  the  rapidity  of  decomposition  of  humus  from  the  black  soils  and 
humus  from  soils  further  north,  made  by  moistening  equal  weights  to 
an  equal  extent  and  measuring  the  carbonic  anhydride  produced  per 
diem,  show  that  the  rate  of  decomposition  is  the  same  in  each.     In 
humus  produced  above  the  water  level,  all  trace  of  vegetable  struc- 
ture is  destroyed  by  the  leaves  being  gnaw^ed  and  passed  through 
the  bodies  of  earthworms,  caterpillars,  wireworms,   &c. ;  under  the 
water  level,  the  vegetable   structure  is  preserved,  and  peat  results. 
Experiments  with    dead  leaves   pulverised    by  the   action    of    these 
animals,  in  comparison  with  the  same   leaves  not  attacked  by  them, 
show  that  little  or  no  influence  on  the  rate   of  decay  results  from 
their    action.     After    passing    through    their    bodies,    the    organic 
matter  is  still  fit  to  nourish  moulds  and  bacteria,   and  when  these 
have   multiplied   sufficiently  to   accumulate   a  fresh  stock  of  proto- 
plasm, earthworms,  &c.,  attack  it  again,  and  so  destroy  all  trace  of 
structure.     The  soil  of  the  black  lands  is  permeable  to  a  small  depth 
only   by  water,    and   this    circumstance   retards    decomposition   and 
accounts  for  the  accumulation  of  humus.     The  decay  of  humus  is 
fastest  in  the  best  drained  and  most  open   soils ;  for  this  reason  the 
presence  of  clay  in  a  soil  promotes  accumulation  of  humus.     Woods 
promote  drainage  by  loosening  the  soil  and  abstracting  water,  and 
hence  in  plantations  accumulation  of   humus  is   retarded,   and  the 
earth  becomes  lighter  in  colour.     Inferior  organisms  are  the  means  of 
diffusing  organic  matter  throughout  the  soil ;  the  mycelia  of  fungi,  for 
instance,  growing  on  a  dead   root,  ramify  laterally,  and   thus  carry 
organic  matter  a  little  way  outward  ;  succeeding  organisms  extend 
this    action,    and    the    soil    becomes   darkened    in   proportion.     The 
humic  acid  of  the  black  earth  is  almost  exclusively  in  combination 
with  lime  ;  this  lime  is,  according  to  the  author,  carried  to  the  in-   i 
soluble  humus  as  acid  carbonate  dissolved  in  water,  and  the  acid   i 
carbonate  is  decomposed  by  contact  with   the  moist  humus.     To  the 
observation  that  vegetable  matter  is  blackened  under  the  attacks  of 
moulds  and  not  of  bacteria,  the  author  adds  that  some  fungi  have 
the  power  of  blackening  humus,  but  in  other  cases  they  simply  change 
the  reaction  from  acid  to  alkaline,  when  the  blackening  is  produced 
by  atmospheric  oxidation,  as  in  the  similar  case  of  pyrogallol. 

J.  M.  H.  M. 
Economy  of  Phosphoric  Acid  in  the  Growth  of  Beetroot. 
By  M.  Maerckek  {Bied.  Centr.,  20,  4—11 ;  from  Magd.  Zeit.,  1890). 
— The  object  of  the  paper  is  to  show  the  fallacy  of  the  view  that  in 
the  growth  of  beetroot  heavy  manuring  with  phosphates  is  necessary 
in  order  to  compensate  for  the  amounts  removed  by  the  crop.  In  the 
first  place,  beetroot  is  a  crop  which  does  not  require  a  great  amount 
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of  phosphate ;  an  average  crop  will  withdraw  from  the  soil  23 "8  lbs. 
per  acre ;  an  average  potato  crop  removes  28  lbs.  per  acre.  Then, 
again,  by  far  the  greater  part  of  the  phosphate  so  taken  up  will  be  re- 
turned to  the  soil  in  the  form  of  diffusion-residues,  &c.  As  much  as 
91*1  per  cent,  may  be  returned.  From  examples  given,  it  is  shown 
that  the  average  actual  loss  of  phosphoric  acid,  that  is,  the  amount 
removed  by  the  crop  minus  that  contained  in  the  waste  products  which 
are  returned  fi'om  the  sugar  works,  is  about  10'6  to  12"3  lbs.  per  acre. 
This  is  very  nearly  compensated  for  by  keeping  cattle.  One  beast, 
consuming  5*5  lbs.  of  such  food  as  oil  cake  and  rice  meal,  &c.,  will 
yield  50  lbs.  of  phosphoric  acid  yearly.  At  the  rate  of  one  beast  to 
five  acres,  this  will  correspond  with  10  lbs.  per  acre.  A  further 
amount  of  phosphates  will  be  derived  from  the  hay  consumed.  It  is 
thus  seen  that  the  large  amounts  of  phosphates  usually  applied  are 
unnecessary.  There  is  no  evidence  to  show  that  the  excess  of  phos- 
phoric acid  has  any  effect  on  the  quality  of  the  roots. 

The  usual  manuring  with  farmyard  manure  gives  more  phosphoric 
acid  than  the  beetroot  removes,  and  any  further  amount  of  phos- 
phates added  must  be  useless. 

Extensive  experiments  are  being  made  at  the  author's  suggestion, 
and,  until  further  evidence  is  obtained,  he  proposes  that  17*6  lbs.  of 
soluble  phosphoric  acid  per  acre  should  be  given,  except  when  the 
farmyard  manure  is  preserved  by  phosphate  gypsum. 

With  regard  to  the  preservation  of  farmyard  manure,  phosphoric 
acid  should  be  much  more  extensively  employed.  The  loss  of  nitrogen 
from  one  head  of  cattle  in  a  beetroot  farm  may  be  as  much  as  corre- 
sponds with  2*70  cwt.  of  Chili  saltpetre  ;  60*5  lbs.  of  phosphoric  acid 
is  sufficient  to  prevent  this  loss.  With  the  average  number  of  cattle 
(one  to  o  acres),  and  the  average  loss  of  phosphoric  acid  (10*6 — 12'3 
lbs.  per  acre),  it  happens  that  for  the  preservation  of  the  farmyard 
manure  exactly  the  same  amount  of  phosphoric  acid  is  required  as 
is  contained  in  the  beetroot  products  which  are  sold. 

N.  H.  J.  M. 
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Weighing  Dried  Filters.  By  F.  RtJDORrF  {Zeit.  ang.  Ch 
1890,  633). — The  filters  are  dried  in  cylindrical  vessels  75  mm.  high 
and  34  mm.  in  diameter,  with  ground  caps.  After  30  minutes  in  the 
oven,  the  vessel  is  removed,  capped,  and  allowed  to  cool  without 
using  a  desiccator  for  exactly  30  minutes,  the  last  10  minutes  being 
m  the  balance  case.  After  collecting  the  precipitate,  it  is  dried  at 
100°  in  the  funnel,  and  then  for  30  minutes  in  the  same  way  as  the 
empty  filter.     A  constant  weight  is  very  soon  obtained. 

M.   J.  S. 

A  New  Method  of   Estimating  Uncombined    Hydrochloric 
Acid  in  Gastric  Juice.     By  A.  Jolles  (Monatsh.,  11,  472—481).— 
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The  fluorescence  of  a  neutral  solution  of  eosin  is  scarcely  affected 
by  the  presence  of  considerable  quantities  of  organic  acids,  whilst  it 
is  instantly  removed  by  the  addition  of  only  a  very  minute  quantity 
of  hydrochloric  acid.  On  spectroscopic  examination,  the  neutral  so- 
lution of  eosin  shows  two  black  bands  in  the  blue-green  portion  of 
the  spectrum ;  these  bands  are  greatly  intensified  in  presence  of 
alkalis,  but  if  a  few  milligrams  of  hydrochloric  acid  is  added  to  the 
solution  they  instantly  disappear,  whilst  they  are,  however,  unaffected 
by  the  addition  of  several  grams  of  lactic,  butyric,  acetic,  or  formic 
acids. 

The  author  makes  use  of  the  preceding  facts  in  the  following 
way: — 1  c.c.  of  a  solution  of  eosin  (O'Ol  gram)  in  water  (100  c.c.) 
is  added  to  100  c.c.  of  the  solution  under  investigation,  and  the  mix- 
ture titrated  against  aqueous  alkali  in  a  vessel  with  plain,  parallel 
.sides,  so  that  the  formation  of  the  black  bands  may  be  spectroscopic- 
ally  determined.  The  quantity  of  hydrochloric  acid,  expressed  iu 
milligrams,  contained  in  the  solution  which  has  been  titrated  is  given 
by  the  equation  x  =  n  .a  -{-  c,  where  n  is  the  number  of  c.c.  of  alkali 
added,  a  the  hydrochloric  acid  in  milligrams  which  neutralises  1  c.c. 
of  the  alkali  solution,  and  c  a  constant,  depending  on  the  thickness 
of  the  layer  of  the  fluid  and  the  concentration  of  the  eosin  solution 
used.  When  the  solution  is  40  mm.  in  depth,  and  contains  the  above 
given  quantity  of  eosin,  the  constant  is  20;  that  is  to  say,  the  addi- 
tion of  20  milligrams  of  hydrochloric  acid  is  necessary  in  order  to 
make  the  absorption-bands  disappear  in  a  solution  containing  one- 
tenth  of  a  milligram  of  eosin  in  100  c.c.  of  water.  The  delicacy  of 
the  method  is  not  affected  by  the  presence  of  chlorides  or  phosphates, 
albumin,  peptones,  pepsin,  or  by  lactic,  butyric,  acetic,  or  formic  acid. 
In  presence  of  these  substances,  so  small  a  quantity  of  hydrochloric 
acid  as  10  milligrams  (0*01  per  cent.)  can  be  estimated  with  pre- 
cision. G.  T.  M. 

Potassium  lodate  as  Original  Standard  for  lodometry, 
Acidimetry,  and  Alkalimetry.  By  M.  Groger  (Zeit.  ang.  Chem., 
1890,  385—386,  see  this  vol.  p.  360).— The  facility  with  which  pure 
potassium  iodate  is  prepared  renders  it  an  admirable  basis  for 
iodometric  analysis.  Sublimed  iodine  is  dissolved  in  hot,  pure, 
moderately  strong  potash  as  long  as  it  does  not  colour  the  solution. 
The  liquid  is  evaporated  to  dryness,  and  the  residue  exhausted  with 
alcohol.  The  undissolved  portion  is  repeatedly  crystallised  from  hot 
water,  until  it  no  longer  affects  sensitive  litmus  paper,  or  gives  a 
blue  colour  with  sulphuric  acid  and  starch.  The  alcoholic  solution  is 
used  for  the  preparation  of  potassium  iodide ;  for  this  purpose  it  is 
evaporated  to  dryness,  the  residue  dissolved  in  water,  and  iodine 
added  to  strong  yellow  coloration  ;  hydrogen  sulphide  is  then  passed 
through  the  liquid,  the  filtered  solution  evaporated,  and  the  iodide 
crystallised  until  pure.  A  permanent  iodine  solution  for  standardising 
thiosulphate  may  be  made  by  dissolving  accurately  weighed  iodine  in 
an  excess  of  pure  potash,  and  diluting  to  a  known  volume.  The 
solution  can  be  preserved  unchanged,  and  the  iodine  liberated  at  any 
time  by  adding  excess  of  acid.  M.  J.  S. 
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Potassium  Bromide  as  Indicator  in  Chlorimetry.  By  G. 
Deniges  ('/.  Fharm.  [5],  23,  101— 103).— To  avoid  the  use  of 
alkaline  solutions  of  arsenious  anhydride,  which  do  not  remain 
constant,  the  more  permanent  hydrochloric  solution  may  be  prepared 
thus : — To  4*44  grams   of  arsenious  anhydride  10  c.c.  of  soap  solu- 

Iion  are  added  and  100  c.c.  of  water  ;  after  a  few  minutes  contact  and 
gitation,  the  solution  is  complete  in  the  cold  ;  500  c.c.  of  water  and 
00  c.c.  of  hydrochloric  acid  are  then  added  and  the  mixture  shaken 
,gain ;  finally  it  is  made  up  to  1  litre,  and  again  shaken.  To  make 
,n  estimation,  10  c.c.  of  the  standard  solution  is  placed  in  a  flask, 
ome  drops  of  a  concentrated  potassium  bromide  solution  added,  and 
hen  the  chlorine  solution  until  a  slight  yellow  tint  just  persists.  This 
3  much  more  convenient  than  the  addition  of  sulphate  of  indigo. 
J.  T. 
Technical  Valuation  of  Bleaching  Powder.  By  L.  Vanixo 
(Zeit.  ang.  Che^n.,  1890,  509 — 510). — A  rapid  and  fairly  accurate 
estimation  of  the  value  of  bleaching  powder  can  be  obtained  by  treat- 
ment with  hydrogen  peroxide,  causing  the  oxygen  evolved  to  displace 
water  from  a  receiver,  and  measuring  the  water  expelled.  The 
weighed  substance  (2  grams),  finely  ground  with  water,  is  placed  in 
a  small  flask  ;  the  hydrogen  peroxide  in  a  stopcock  bulb,  of  which 
both  the  upper  and  lower  ends  are  connected  with  the  flask,  so  that 
no  alteration  of  volume  occurs  when  the  liquid  is  admitted  to  the 
flask.  The  gas-evolution  tube  is  connected  with  one  neck  of  a 
Woulff's  bottle  full  of  water.  Through  the  second  neck  passes  a 
thistle  funnel  reaching  nearly  to  the  bottom  of  the  bottle.  Through 
a  tubulure  near  the  bottom  passes  a  tube  which,  being  bent  at  right 
angles,  can  be  depressed  by  rotation  in  the  cork  until  water  begins  to 
escape.  On  mixing  the  hydrogen  peroxide  with  the  bleaching 
powder,  a  quantity  of  watei*  flows  out  equal  in  volume  to  the  oxygen 
liberated.  The  tables  published  by  the  author  (this  vol.,  p.  246)  allow 
■^■athe  percentage  of  oxygen  or  chlorine  to  be  read  off  without  calculation. 
IB  M.  J.  S. 

Estimation  of  Fluorine.  By  H.  Offermann  (Zeit.  any.  Ohem., 
1890,  615 — 618). — The  author  gives  a  somewhat  full  recapitulation  of 
the  methods  hitherto  proposed,  and  then  describes  the  following 
process,  which,  unlike  some  older  ones,  is  equally  serviceable  when 
organic  substances,  carbonates,  or  chlorides  are  present.  It  is  based 
on  the  expulsion  of  the  fluorine  as  silicon  fluoride,  which,  being  then 
decomposed  by  water,  yields  hydrofluosilicic  acid,  which  can  b^ 
titrated  with  an  alkali.  The  substance  is  mixed  with  15  parts 
ignited  quartz  powder,  and  placed  in  a  200  c.c.  flask  furnished  with 
tubes  for  the  admission  of  air  and  escape  of  gas,  and  with  a  funnel 
tube  for  introducing  sulphuric  acid.  Air,  dried  and  freed  from 
carbonic  anhydride,  is  passed  into  the  flask  at  the  rate  of  about  two 
bubbles  per  second.  The  escaping  gases  pass  over  sulphuric  acid  in 
a  second  similar  flask,  in  which  a  thermometer  is  inserted.  Both 
flasks  stand  on  the  same  hot  plate,  and  are  heated  to  150 — 160°.  The 
gases  next  pass  through  an  empty  [J-tu^be,  then  through  one  contain- 
ing fused  calcium  chloride  and  pumice  saturated  with  anhydrous  cop- 
per sulphate,  and  thence  through  a  tube  reaching  to  the  bottom  of  a 
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beaker,  containing  enougli  mercury  to  form  a  lute,  and  about  150  c.c. 
of  water.  The  tube  is  liable  to  get  stopped  up.  When  the  decom- 
position is  complete,  cochineal  tincture  is  added  to  the  liquid  in  the 
beaker  and  then  standard  alkali  to  a  distinct  alkaline  reaction.  1  c.c. 
of  normal  alkali  equals  0*019  gram  of  fluorine.  M.  J.  S. 

Gasometric  Absorption  of  Oxygen.  By  L.  L.  de  Koninck 
(Zeit.ang.  Gliem.,  1890,  727 — 728). — A  solution  of  ferrous  tartrate  in 
excess  of  alkali  absorbs  oxygen  with  great  rapidity,  and  is  free  from 
the  inconveniences  of  many  of  the  reagents  proposed  for  that  purpose. 
Three  solutions  are  made,  containing  :  (A)  40  grams  of  crystallised 
ferrous  sulphate ;  (B)  30  grams  of  sodium  potassium  tartrate ;  (C) 
60  grams  of  potash,  each  made  up  to  100  c.c.  with  water.  One  volume 
of  A  is  poured  into  Ave  volumes  of  B,  and  then  one  volume  of  C  is 
added.  A  clear  solution  is  thus  obtained,  which,  when  used  in  a 
Hempel's  gas  burette,  absorbed  the  oxygen  from  .50  c.c.  of  air  com- 
pletely in  four  minutes,  and  in  four  experiments  gave  results  com- 
prised between  20'8  and  21*2  volumes  per  cent.  M.  J.  S. 

Estimation  of  Oxygen  Dissolved  in  Water.  By  G.  Linossier 
(/.  Fhar7n.  [5],  23,  103 — 106). — The  oxygen  is  absorbed  by  ferrous 
tartrate  in  alkaline  solution,  phenosafranin  being  used  as  indicator. 
A  500  c.c.  flask,  provided  with  a  glass  tap  at  the  bottom,  is  charged 
with  about  400  c.c.  of  mercury,  20  c.c.  of  sodium  hydroxide  solution 
of  36°  B,  20  c.c.  of  a  20  per  cent,  solution  of  potassium  sodium 
tartrate,  a  drop  or  two  of  alcoholic  solution  of  pure  phenosafranin, 
and  finally  water,  to  completely  fill  it.  A  caoutchouc  stopper  with  two 
holes  is  placed  in  the  neck,  care  being  taken  to  exclude  all  air 
bubbles,  and  in  one  of  the  holes  is  inserted  the  jet  of  a  burette 
previously  completely  filled  below  the  stop-cock  with  standardised 
ferrous  sulphate,  and  the  other  hole  receives  the  tube  of  a  stoppered 
funnel,  the  tube  of  which  has  been  primed  with  the  water  to  be 
examined.  The  whole  should  be  perfectly  tight,  so  that  on  opening 
the  lower  stop-cock  no  mercury  runs  out.  Ferrous  solution  is  now 
added  drop  by  drop,  until  the  rose  tint  just  disappears ;  then  50  c.c. 
of  the  sample  is  placed  in  the  funnel  and  passed  carefully  into  the 
flask,  and  ferrous  solution  is  again  added  to  the  same  point  as  before. 
After  the  apparatus  is  once  prepared,  several  estimations  can  be 
successively  made  without  renewing  the  solutions  contained  in  the 
flask;  a  fresh  portion  of  the  sample  is  added  and  more  ferrous 
sulphate  until  the  mercury  is  run  out.  Three  estimations  of  the 
same  sample  should  be  made  and  the  last  one  taken.  To  standardise 
the  ferrous  solution,  water  which  has  been  in  prolonged  contact  with 
air  should  be  employed ;  when  its  temperature  and  the  height  of  the 
barometer  are  known,  the  amount  of  oxygen  dissolved  can  be  obtained 
from  the  known  solubility  of  oxygen.  A  convenient  solution  contains 
3  grams  of  ferrous  sulphate  and  10  c.c.  of  sulphuric  acid  per  litre. 
Nitrates  and  nitrites  do  not  affect  the  result.  Substances  like 
glucose  which  exert  a  strong  reducing  action  in  alkaline  solution 
are  the  only  obstacles ;  the  results  are  not  affected  by  the  addition  of 
urine,  albumin,  or  infusion  of  vegetable  earth.  J.  T. 
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Volumetric  Estimation  of  Sulphur  Dichloride.     By  G.  A.  Le 

Roy  (Chem.  Centr.,  1890,  ii,  1027;  from  Mon.  Set.  [4],  4,  1115— 
1116). — Tlie  following  method  is  recommended  by  the  author: — A 
weighed  or  measured  quantity  of  the  sulphur  dichloride  of  commerce 
is  added  to  a  measured  volume  of  sodium  hydroxide  of  known 
strength.  The  dichloride  is  decomposed  into  sodium  sulphide,  thio- 
sulphate,  sulphite,  'sulphate,  and  chloride,  and  free  sulphur.  The 
latter  is  readily  dissolved  by  boiling  the  alkaline  liquid.  It  is  then 
cooled  and  hydrogen  peroxide  added,  and  the  liquid  gently  warmed, 
whereby  the  sulphur  and  lower  sulphur  compounds  of  sodium  are 
oxidised  to  sulphate.  The  excess  of  hydrogen  dioxide  is  destroyed  by 
boiling.  The  excess  of  alkali  is  now  determined  volumetrically,  as 
also  the  chlorine,  from  which  data  the  amount  of  sulphate  correspond- 
ing with  the  sulphur  in  the  sulphur  dichloride  is  calculated. 

tj.  W.  L. 
Purification  of  Sulphuric  Acid  for  Kjeldahl's  Process.  By  G. 
Lunge  (Zeii.  amj.  Cheni.j  1890,  447 — 448). — The  success  obtained  by 
Meldola  and  Moritz  in  purifying  sulphuric  acid  from  ammonia  by 
heating  Avith  potassium  nitrite  (Abstr.,  1888,  628)  was  due  to  their 
using  a  quantity  of  nitrite  almost  exactly  equivalent  to  the  ammonia 
to  be  removed,  so  that  no  excess  of  nitrogen  trioxide  remained  to  be 
boiled  out.  The  author  shows  by  fresh  experiments,  as  well  as  by 
reference  to  the  known  facts  of  sulphuric  acid  manufacture,  that 
nitrogen  trioxide  cannot  be  boiled  out  from  concentrated  sulphuric 
acid,  but,  in  consequence  of  the  formation  of  the  very  stable  nitrosyl 
sulphate,  actually  concentrates  in  the  residue  left  after  boiling  down 
the  strong  acid.  M.  J.  S. 

Estimation  of  Nitric  Nitrogen  by  Aluminium.  By  A.  Stutzkk 
(Zeit.  ang.  Chem.,  1890,  695). — The  conversion  of  nitric  acid  into 
ammonia  by  the  action  of  aluminium  and  an  alkali  is  one  of  the  most 
convenient  modes  of  estimating  it,  but  it  fails  altogether  with  certain 
specimens  of  aluminium,  which,  there  is  reason  to  believe,  are  not 
made  by  the  use  of  sodium.  It  is  suggested  that  there  may  be  traces 
of  sodium  in  the  aluminium  made  by  the  older  process,  and  that  their 
presence  may  be  a  condition  of  its  suitability.  M.  J.  S. 


■I 


Estimation  of  Nitric  Acid  by  Reduction  to  Ammonia.     By 

Ulsch  {Chem.  Ceutr.,  1890,  ii,  926— 927).— The  nitric  acid  is 
reduced  by  means  of  finely  divided  iron  and  dilute  sulphuric  acid. 
^"^ot  more  than  0*5  gram  of  nitrate  is  introduced  into  a  half -litre  flask, 
dissolved  in  25  c.c.  of  water  and  10  c.c.  of  dilute  (2  : 1)  sulphuric  acid 
and  5  grams  of  ferrum  liydrogenio  reduchcm  added.  The  flask  is  then 
gently  heated  with  a  small  flame,  which,  as  the  reaction  moderates,  is 
nicreased  so  that  after  about  four  minutes  from  the  commencement 
the  Uquid  is  brought  to  boiling. 

During  the  reaction,  the  neck  of  the  flask  is  closed  by  a  loose, 
hollow^,  pear-shaped  glass  stopper,  containing  about  25  c.c.  of  water, 
which  acts  as  a  condenser. 

After  the  reduction,  50  c.c.  of  w^ater  and  20  c.c.  of  aqueous  soda 
(sp.  gr.  1-25)  are  added,  and  the  ammonia  distilled  off".     The  whole 
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process  occupies  from  15  to  20  miniites.  The  results  are  as  follows  : 
of  six  determinations  of  potassium  nitrate,  the  highest  was  1389,  the 
lowest  13"82  per  cent,  of  nitrogen  (theory  =  13'86)  ;  of  four  deter- 
minations of  sodium  nitrate,  the  highest  was  16"52,  the  lowest  16'4o 
per  cent,  of  nitrogen  (calculated  16'47)  ;  two  determinations  with 
barium  nitrate  gave  10'65  and  10"60  per  cent,  of  nitrogen  (calculated 
10"73).  Hydrochloric  acid,  as  a  substitute  for  sulphuric  acid  in  the 
reduction  process,  does  not  give  such  accurate  results,  although  the 
presence  of  chlorides  does  not  seem  to  affect  the  accuracy  at  all. 

J.  W.  L. 
lodometric  Estimation  of  Nitrates  and  Chlorates.  By  L.  L. 
De  Koninck  and  A.  Nihoul  {Zeit.  ang.  Chem.,  1890,  477 — 481). — 
When  a  nitrate  is  distilled  with  a  sufficient  excess  of  hydrochloric  acid 
of  the  highest  concentration,  the  metal  is  wholly  converted  into 
chloride,  all  the  nitrogen  is  given  off  as  nitric  oxide,  and  the  re- 
mainder of  the  oxygen  is  represented  by  an  equivalent  quantity  of 
chlorine,  which  can  be  estimated  by  absorption  in  potassium  iodide 
and  titration  of  the  liberated  iodine.  The  vessel  A  is  for  the  genera- 
tion of  hydrogen  chloride  by  the  action  of  concentrated  sulphuric  acid 


on  ammonium  chloride  (Abstr.,  1881,  138).  B  is  for  generating 
carbonic  anhydride,  which  must  be  perfectly  free  from  air.  The 
substance  is  placed  in  C  with  a  sufficient,  but  not  excessive,  quantity 
of  water  (2 — 3  c.c.  per  decigram).  Potassium  iodide,  of  which  too 
great  an  excess  should  not  be  used,  is  placed  in  the  Yolhardt 
absorbers  D,  D',  and  the  end  tube  is  either  connected  with  the  Schiff's 
azotometer  E,  tilled  with  strong  potash,  in  which  the  nitric  oxide 
may  be  measured  as  a  control,  or  is  dipped  under  mercury.  The  air 
is  now  completely  expelled  from  the  apparatus,  and  hydrogen  chloride 
is  then  passed  into  C  until  the  water  is  saturated.  A  slow  stream  of 
both  gases  is  maintained,  and  the  contents  of  C  are  boiled  until  the 
yellow  colour  of  the  nitrosyl  and  nitroxyl  chlorides  has  disappeared. 


li 
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The  contents  of  C  may  even  be  distilled  to  dryness.     The  last  traces 

of  chlorine  are  then  driven  over  by  a  more  rapid  current  of  gas,  and 

the  iodine  in  D  and  D'  is  forthwith  titrated  by  thiosulphate.     Since 

differences  corresponding  with  OT  c.c.  of  N/100  thiosulphate  (equal  to 

0'02096   milligram  of  nitric  acid)  can  be  estimated,   the  process   is 

applicable  to  very  small  as  w^ell  as  large  quantities  of  nitrates.     The 

resence  of  chlorides  and  bi'omides  is  not  injurious.     When  iodides 

re  present,  the  residue  in   C  should  be  added  to  the  solutions  in  D 

efore  titrating.     Chlorates  can  be  assayed  by  the  same  process. 

M.  J.   S. 

Estimation  of  Phosphoric  Acid  in  Urine.    By  B.  Guillaume- 

ENTiL    (Chem.    Gent}'.,    1890,    ii,    893;     from    Schweiz.    Wocheyischr. 

harm.,  28,  327 — 332). — The  author  recommends  the  estimation  of 

he   phosphoric  acid   in    urine    by    precipitating   it   with    magnesia 

mixture  in  a  graduated  tube ;  from  the  volume  of  the  precipitate,  the 

amount  of  the  phosphoric  acid  is  calculated.  J.   W .  L. 

Detection  and  Estimation  of  Boric  Acid  in  Milk  and  Cream. 

By  C.  E.  Cassal  {Analyst,  15,  230 — 232). — The  usual  tests  sulHce  for 
the  detection  of  boric  acid  and  borates  in  milk  and  cream,  but  for 
their  estimation  the  milk  or  cream  is  rendered  alkaline,  evaporated 
nd  incinerated,  and  successive  small  quantities  of  methyl  alcohol  are 
is  tilled  from  the  ash  previously  aciditied  with  acetic  acid.  The  dis- 
tillate is  collected  on  a  known  quantity  of  ignited  lime,  which  is 
subsequently  re-ignited  and  reweighed  :  the  increase  in  weight  is 
boric  acid.  D.  A.  L. 

New  Method  for  Decomposing  Silicates.  By  P.  Jannasch 
Ber.,  24,  273 — 278). — In  order  to  obviate  the  necessity  of  fusion 
with  sodium  carbonate,  and,  in  estimating  the  alkalis,  of  solution 
with  hydroHuoric  acid  and  sulphuric  acid,  in  the  case  of  those  sili- 
cates which  are  incompletely  decomposed  by  hydrochloric  acid  under 
ordinary  conditions,  the  author  recommends  that  the  tinely- divided 
silicate  should  be  heated  at  190 — 200"  with  hydrochloric  acid  (4  :  1) 
for  10  to  12  hours.  The  substance  and  the  acid  are  placed  in  a 
'  latinum  tube  (a  diagram  of  which  is  given),  closed  with  a  platinum 
capsule,  and  enclosed  in  a  sealed  glass  tube  also  containing  hydro- 
chloric acid  ;  the  whole  of  the  air  must  be  expelled  from  the  platinum 
and  glass  tubes  by  a  stream  of  carbonic  anhydride  before  sealing  the 
glass  tube,  otherwise  a  considerable  quantity  of  platinum  is  dissolved 
by  the  acid,  and  even  when  the  air  is  expelled,  the  solution  obtained 
contains  about  O'o  per  cent,  of  this  metal,  which  has  to  be  removed 
by  precipitation  with  hydrogen  sulphide  after  separating  the  silica. 
Two  analyses  of  a  sample  of  labradorite  were  made ;  the  results  agree 
well  with  those  obtained  by  the  usual  methods.  h\  S.  K. 

Estimation  of  Inorganic  Salts  in  Small  Quantities  of  Blood. 

By  G.  N.  Stewart  (^Froc.  Fhysiol.  Soc,  1890,  18— 21).— The  method 
depends  on  the  fact  that  the  blood,  so  far  as  its  electrical  resistance 
is  concerned,  is  practically  a  dilute  solution  of  the  inorganic  salts  in 
it.     In  dilute  solutions   of  a  single  electrolyte,  the  resistance  is  in- 
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versely  proportional  to  the  strengtli  of  the  solution.  If  the  total 
amount  of  ash  varies,  and  the  relative  proportions  of  the  different 
salts  do  not  vary,  then  it  would  be  sufficiently  accurate  for  the 
purpose  to  determine  the  ash  by  incineration  once  for  all,  and  to 
measure  the  resistance  of  a  standard  tube  of  the  same  blood.  The 
relation  between  resistance  and  ash  would  then  enable  one  to  calculate 
the  latter  from  the  former  in  any  other  case.  Even  if  considerable 
variations  in  the  relative  proportions  of  the  different  salts  occur,  the 
resistance  is  found  to  correspond  very  fairly  with  the  amount  of 
inorganic  material.  Thick-walled  glass  tubes  of  uniforoi  and  fine 
internal  calibre  were  used.  The  fine  column  of  blood  in  these  was, 
by  non-polarisable  electrodes,  connected  with  a  galvanometer,  or  by 
platinum  wires  to  an  electrometer.  W.  D.  H. 

Estimation  of  Zinc  and  Nitrogen  in  Pickled  Railway 
Sleepers.  By  A.  Grittnkr  {Zeit.  ang.  Chem.,  1890,  38G — 387).— For 
estimating  the  zinc,  the  wood  may  be  incinerated  alone  in  a  platinum 
basin  at  a  dull-red  heat,  over  a  bunsen  burner,  or  more  rapidly  by 
mixing  10  grams  of  fine  raspings  with  5  grams  of  sodium  carbonate 
and  2  or  3  of  potassium  nitrate,  and  cautiously  burning  in  a  platinum 
basin.  The  charred  mass  is  treated  with  acetic  acid,  the  undissolved 
matter  with  the  filter  returned  to  the  basin,  and  completely  inciner- 
ated. The  ash  is  dissolved  in  acetic  acid,  and  the  solution  filtered 
into  the  former  solution.  The  solution  is  mixed  with  a  little  sodium 
acetate,  and  precipitated  by  hydrogen  sulphide.  After  12  hours,  the 
precipitate  is  collected  on  a  close-grained  filter,  washed  with  water 
containing  hydrogen  sulphide  and  a  little  acetic  acid,  and  weighed  as 
usual.     Test  analyses  showed  a  very  satisfactory  approximation. 

The  nitrogen  in  wood  is  best  estimated  by  Kjeldahl's  method. 
The  following  results  show  considerably  less  nitrogen  than  found  by 
either  Chevandier  or  Weber  : — 

Summer  wood.  Winter  wood. 

Pine,  25  years  old O'lGO  0-185 

Beech,  130  years  old    0*189  0*176 

Oak,  120  years  old —  0*179 

The  steaming  to  which  wood  is  subjected  before  impregnating 
with  preservatives  reduces  the  nitrogen  by  about  one-fifth. 

M.  J.  S. 

Detection  of  Traces  of  Copper  in  Distilled  Water.    By  H. 

Thoms  (J.  Fharm.  [5],  23,  27—29;  from  PA  arm.  Centralhalle,  1890; 
after  Mon.  Sci.,  1880).— Copper  to  the  extent  of  1  :  200,000  in  dis- 
tilled water  gave  no  indication  with  either  ammonia  or  potassium 
ferrocyanide,  but  with  potassium  iodide  solution,  a  faint  yellow  colour 
appeared  which  gave  a  distinct  blue  tint  with  starch  paste.  A  com- 
parative test  with  pure  distilled  water  showed  no  coloration  with 
iodide.  J.  T. 

Volumetric  Estimation  of  Cobalt.  By  M.  A.  v.  Reis  and  F. 
WiGGERT  {Zeit.  ang.  Chem.,  1890,  695 — 696). — In  presence  of  an 
excess  of  zinc  oxide,  cobaltous  salts  are  oxidised  to  cobaltic  oxide  by 
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permanganate,  but  the  end  of  the  reaction  cannot  be  observed  since  the 
precipitate  refuses  to  subside.  On  adding  an  excess  of  permanganate, 
however,  and  titrating  back  with  a  reducing  agent,  the  precipitate 
settles  well  and  the  colour  of  the  liquid  is  easily  seen.  The  values  of 
the  solutions  must  be  ascertained  empirically,  as  the  reactions  do  not 
correspond  precisely  with  the  equations.  The  best  results  have  been 
obtained  by  the  following  mode  of  procedure: — The  cobalt  solution  is 
freed  from  sulphates  by  barium  nitrate,  and  then  from  excess  of  acid 
either  by  evaporation  or  by  neutralising  with  soda.  The  liquid  is 
diluted  to  300  c.c,  mixed  with  a  small  excess  of  zinc  oxide,  and 
heated  to  boiling.  An  excess  (5 — 10  c.c.)  of  standard  permanganate 
is  run  in  and  the  boiling  continued  for  10  minutes.  30  c.c.  of  zinc 
chloride  solution  (made  by  neutralising  a  19  per  cent,  hydrochloric 
acid  with  zinc  oxide)  is  added,  and  the  excess  of  permanganate 
titrated  back  by  arsenious  acid.  The  results  are  fairly  satisfactory, 
but  the  method  is,  perhaps,  capable  of  improvement.  M.  J.  S. 


lU 
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Elementary  Analysis  by  an  Electrothermal  Method.     By  J. 

OsER  (Monatsh.,  II,  486 — 500). ^^The  substance  to  be  burnt  is  placed 
in  a  porcelain  boat  surrounded  by  a  coil  of  platinum  wire,  which  is 
ntained  in  an  ordinary  combustion  tube.  A  stream  of  oxygen  is 
assed  along  the  tube,  and  at  the  same  time  the  platinum  wire  is 
heated  to  redness  by  means  of  an  electric  current,  the  wdres  being 
kept  insulated  by  passing  through  narrow  apertures  in  a  porcelain 
cylinder  fitting  into  the  tube.  In  order  to  insure  perfect  combustion, 
the  decomposition  products  and  the  excess  of  oxygen  are  led  through 
a  narrow  aperture  in  the  porcelain  cylinder  filled  with  granular  copper 
oxide  and  heated  to  a  high  temperature  by  an  electrically  ignited 
platinum  wire  which  also  passes  through  the  canal.  The  author 
gives  details  of  the  precautions  necessary  to  ensure  satisfactory 
results  by  the  method,  and  accompanies  his  description  with  the 
numerical  results  he  has  obtained,  and  a  sketch  of  the  apparatus 
employed.  The  ultimate  object  is  to  effect  in  one  apparatus  the 
ilementary  analysis  and  the  determination  of  the  heat  of  combustion 
f  the  substance.  The  description  of  the  manner  in  which  the 
latter  is  to  be  simultaneously  effected  is  reserved  for  a  later  com- 
unication.  G.  T.  M, 


New  Potash  Apparatus  for  Use  in  Elementary  Analyses. 
y  A.  Delisle  {Ber.,  24,  271 — 273). — The  new  apparatus,  a  diagram 
f  which  is  given,  consists  essentially  of  a  small  glass  cylinder  con- 
taining potash,  and  provided  with  a  bulbed  inlet  tube  and  an  inverted 
U-shaped  outlet.  The  stem  of  the  inlet  tube  is  fused  into  the  top  of 
the  cylinder,  and  passes  to  within  a  short  distance  of  the  bottom  of 
the  vessel;  attached  to  this  tube,  and  a  short  distance  apart,  are  two 
discs  (made  by  blowing  bulbs  on  the  inlet  tube  and  then  compressing 
them)  slanting  slightly  downwards  so  as  to  form  conical  partitions 
which  do  not  quite  reach  to  the  circumference  of  the  cylinder.  When 
the  apparatus  is  in  use,  air  collects  under  the  discs  and  the  potash 
becomes  separated  into  three  layers  by  two  air  chambers,  so  that  the 
g8S  passes  through  the  liquid  three  times.     The  exit  is  an  inverted 
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U -Shaped  removable  tube,  one  end  of  which  is  ground  into  the 
cylindrical  vessel,  the  other  being  drawn  out  to  a  smaller  diameter ; 
one  half  of  this  tube  is  filled  with  solid  potash,  the  other  with  calcium 
chloride  or  soda-lime. 

The  apparatus  is  easily  filled  and  emptied  and  its  weight  when  filled 
for  use  is  about  65  grams.  F.  S.  K. 

Estimation   of  the   Inorganic    Constituents    of  Soils.     By 

Berthelot  and  Gr.  Andr^  (Compt.  re7id.,  112,  117 — 121). — The 
authors  emphasise  their  previous  statements  (Abstr.,  1888,  120,  384, 
743)  that  accurate  analyses  of  soils  cannot  be  made  by  mere  treat- 
ment with  acids,  even  after  calcination.  For  estimations  of  alkalis, 
iron,  and  aluminium,  an  elimination  of  the  silica  is  always  necessary, 
and  this  is  true  also  in  many  cases  for  the  estimation  of  calcium  and 
magnesium.  No  accurate  or  useful  distinction  can  be  made  between 
silicates  that  are  attacked  by  acids  and  those  that  are  not  attacked. 
The  organic  acids  in  plant-roots  decompose  silicates,  and  utilise  their 
constituents,  even  though  the  same  silicates  offer  considerable  resis- 
tance to  the  action  of  inorganic  acids.  C.  H.  B. 

Estimation  of  Fusel  Oil  in  Spirits.  By  A.  Stutzer  and  0. 
Reitmair  (Zeit.  ang.  Chem.y  1890,  522 — 531). — The  authors  have 
sought  to  modify  Rose's  process  (Abstr.,  1885,  600)  so  as  to  make  it 
capable  of  estimating  smaller  proportions  of  fusel  oil.  The  influence 
of  temperature  variations  was  eliminated  by  making  all  the  readings 
at  as  near  15°  as  possible,  and  applying  a  correction  of  +  001  c.c.  for 
+  0*1°.  With  regard  to  the  pure  alcohol  required  to  furnish  a 
datura  line  for  the  increments  in  the  volume  of  the  chloroform,  it 
was  found  that  when  specimens,  purchased  as  "_pwrm2m?im,"  were 
fractionally  distilled,  both  the  early  and  late  fractions  gave  higher 
values  than  the  intermediate  ones.  A  large  apparatus  was  used  in 
which  250  c.c.  of  alcohol  and  50  c.c.  of  chloroform  could  be  shaken 
and  in  which  differences  of  0"01  c.c.  could  be  estimated,  correspond- 
ing with  0*0028  per  cent,  of  amyl  alcohol,  but  the  experimental  errors 
were  assumed  to  amount  to  about  four  times  this  quantity,  so  that 
(since  spirits  of  high  alcoholic  strength  have  to  be  diluted  to  30  per 
cent,  before  testing)  0*06  per  cent,  in  the  original  spirit  is  the 
smallest  quantity  that  can  be  estimated  with  certainty.  On  distilling 
a  spirit  which  did  not  indicate  more  than  01  per  cent,  of  amyl 
alcohol,  with  a  sufficient  excess  of  calcined  potash,  900  c.c.  could  be 
distilled  from  a  litre  without  an  appreciable  amount  of  the  fusel  oil 
passing  over,  whilst  the  whole  of  the  amyl  alcohol  could  be  obtained 
in  the  last  fraction  by  distilling  to  dryness,  then  adding  100  c.c.  of 
water  to  the  residue  in  the  retort,  and  distilling  again.  In  this  way, 
anything  exceeding  0*01  volume  per  cent,  could  be  detected  with 
certainty.  When  more  than  O'l  per  cent,  is  present,  it  begins  to  pass 
over  earlier,  so  that  with  0'5  per  cent,  even  the  first  |  of  the  distil- 
late is  distinctly  contaminated.  In  examining  samples  of  high  purity, 
the  middle  fraction  should  be  used  as  the  standard  alcohol.  The 
earlier  fractions  often  contain  substances  which  give  a  negative 
result.     The  spirit  to  be  tested  should  first  be  distilled  with  potas- 
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sinm  hydroxide.  A  portion  of  the  distillate  is  then  accurately  diluted 
to  30  vols,  per  cent.  (0*9656  sp.  gr.  at  15°),  and  250  c.c,  with  2*5  c.c. 
of  sulphuric  acid  of  1*286  sp.  gr.,  shaken  with  50  c.c.  of  chloroform. 
With  pure  alcohol,  the  volume  of  the  chloroform  will  increase  to 
545  c.c.  If  more  than  0*15  per  cent,  of  fusel  oil  is  indicated,  it  will 
be  necessary  to  remain  satisfied  with  the  accuracy  thus  obtainable ; 
if  less  is  shown,  one  or  more  litres  with  100  grams  of  dry  potash  per 
litre  is  slowly  fractionated.  The  first  half  of  the  distillate  is  rejected, 
the  remainder  is  collected  in  fractions  of  100  c.c,  and  when  distilla- 
tion ceases  200 — 250  c.c.  of  water  is  added,  and  100  c.c.  more  distilled 
hv  the  heat  of  a  paraffin  bath.  This  is  used  to  dilute  the  last 
alcoholic  fraction.  Each  fraction  is  diluted  to  0*9656  sp.  gr.  and 
0  c.c.  shaken  with  acid  and  chloroform  as  above.  M.  J.  S. 


Analysis  of  Dynamite.  By  Scheiding  {Zeit.  ang.  Chem.,  1890, 
614 — 615). — It  is  usually  only  necessary  to  estimate  the  nitroglycerol 
and  the  moisture.  T\\q  former  is  extracted  with  ether,  and  weighed 
after  evaporating  the  ether  and  diying  over  sulphuric  acid.  Warm- 
ing must  be  avoided,  since  even  at  40"  nitroglycerol  volatilises  per- 
ceptibly. The  mineral  constituents  are  infusorial  earth  and  barytes, 
with  small  quantities  of  sodium  carbonate,  chalk,  or  magnesium 
carbonate.  When  other  substances  soluble  in  ether  are  present,  the 
nitroso-nitrogen  may  be  estimated  by  means  of  Lunge's  nitrometer, 
or  better  by  the  Schulze-Tiemann  modification  of  the  ferrous  chloride 
process. 

In  gelatin  dynamite  there  are  both  nitroglycerol  and  nitrocellulose,, 
besides  potassium  nitrtite.  On  treatment  with  ether,  the  nitroglycerol 
is  removed.  Water  then  extracts  the  nitrate,  together  with  sodium 
carbonate  and  other  salts  :  a  mixture  of  ether  and  alcohol  (2  :  1)  then 
dissolves  (from  the  re-dried  substance)  the  lower  nitrocelluloses,  and 
finally,  any  trinitrocellulose  may  be  dissolved  by  ethyl  acetate.    There 

Iy  remain  wood  meal,  chalk  or  magnesia,  and  sometimes  red  bole  or 
I 
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barytes,  tlie  last  of  which  must  be  regarded  as  an  adulterant.  For 
collecting  the  nitric  oxide  when  using  Schulze's  process,  the  author 
recommends  the  form  of  eudiometer  here  figured.  The  narrow  tubes 
are  fused  in  at  the  bottom.  M.  J.  S. 

Potassium  Mercuro-iodide  as  a  Reagent  for  Aldehydes.    By 

L.  Crismer  {J.  PJiarm.  [5],  23,  29—30 ;  from  Deuts.  Cheni.  Zeit.,  1889, 
81;  after  Mon.  Scl,  1890).— The  aldehydes  give  a  pale-yellow  to 
brown  or  black  precipitate,  according  to  the  concentration,  with  an 
alkaline  solution  of  potassium  mercuro-iodide.  The  addition  of  baryta 
water  to  the  solution  of  mercury  chloride  in  potassium  iodide  is 
preferable  to  the  employment  of  soda  or  potash  ;  still  Nessler's  reagent 
serves  very  well.  Rectified  commercial  ether,  for  example,  always 
contains  aldehyde,  even  that  distilled  over  sodium.  To  remove  this 
impurity,  the  ether  is  agitated  with  increasing  quantities  of  the 
reagent  until  no  further  precipitate  is  produced.  After  decantatiou, 
the  ether  is  dried  over  potassium  carbonate  and  distilled,  when  it 
boils  at  34-5°  to  35°,  and  has  a  density  of  0-718  at  17-5°.  J.  T. 

Acetone  in  Urine.  By  Salkowski  and  T.  Taniguti  (J.  Pharm. 
[5],  23,  194;  from  Repert.  de pharm.). — Urine  is  often  found  to  con- 
tain acetone,  which  may  be  estimated  by  adding  10  c.c.  of  concentrated 
sulphuric  acid  to  300  c.c.  of  the  urine  and  distilling  as  far  as  possible  ; 
to  the  distillate  aqueous  potash  is  added,  then  a  solution  of  iodine  in 
potassium  iodide,  and  the  mixture  allowed  to  remain  24  hours.  The 
iodoform  is  then  collected,  dried,  and  weighed.  The  acetone  does  not 
appear  to  pre-exist  in  the  urine,  but  is  formed  by  distillation  with  an 
acid,  and  the  amount  varies  with  the  amonnt  of  acid  added,  and  with 
the  total  amount  of  distillate.  J.  T. 

Urochloralic  Acid  in  .Urine.  By  Wagner  (/.  Pharm.  [5], 
23,  115—116° ;  from  Arch.  Med.  et  Ph.  mil  it.). —About  20  c.c.  of 
urine  is  passed  through  a  moistened  filter,  half  of  it  evaporated  on  the 
water-bath,  acidified  with  sulphuric  acid,  cooled,  and  repeatedly 
agitated  with  fresh  portions  of  a  mixture  of  one  volume  of  alcohol 
and  two  volumes  of  ether.  After  distilling,  the  residue  saturated 
with  a  slight  excess  of  potash  is  exhausted  three  times  with  boiling 
absolute  alcohol.  This  solution,  filtered,  and  perfectly  limpid,  is  pre- 
cipitated by  a  large  excess  of  ether.  After  about  24  hours,  the  sides 
of  the  flask  are  covered  by  minute,  white,  crystalline  tufts.  The  ether 
is  carefully  poured  off,  and  the  deposit  is  dissolved  in  cold  water; 
after  filtration,  a  few  drops  of  the  solution  can  be  applied  to  show 
the  reducing  action  of  the  acid  on  alkaline  copper  or  bismuth  solution, 
or  on  an  ammoniacal  silver  nitrate  solution.  In  each  case,  very 
decided  reduction  is  obtained.  This  reduction  may,  however,  be  due 
to  dextrose,  so  that  further  treatment  is  necessary.  The  alkaline 
liquid  is  slightly  acidified  with  nitric  acid,  and  freed  from  chlorides 
by  slight  excess  of  silver  nitrate.  The  filtrate  is  boiled  for  two 
hours  with  excess  of  potash  and  five  or  six  volumes  of  alcohol  of  95*^. 
After  removing  silver  oxide  and  alcohol,  nitric  acid  and  silver  nitrate 
give  a  perceptible  precipitate  of  silver  chloride,  which  gives  the  amount 
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of   the   chlorine    derived  from    the    urochloralic    acid   in    the   urine. 
I      500  c.c.  of  a  normal  urine  gave  negative  results.  J.  T. 

Bleaching  of  Beeswax ;    Composition  of  White  Wax.    By  A. 

BuisiNE  and  P.  Blmsine  (Bull  Soc.  Ghim.  [3],  4,  465— 470).— In  the 
bleaching  of  beeswax,  light  is  the  chief  factor,  since  the  bleaching 
goes  on  in  a  vacuum,  or  in  an  atmosphere  of  carbonic  anhydride, 
nitrogen,  &c.,  but  ceases  in  the  dark  even  in  an  atmosphere  of  ozone. 
Pure  beeswax  becomes  brittle  when  bleached  by  exposure  ;  and  to 
prevent  this,  it  is  customary  to  add  3 — 5  per  cent,  of  suet,  which  also 
expedites  the  bleaching  process ;  the  addition  of  turpentine  oil  has 
a  similar  effect.  Other  agents  made  use  of  are: — Potassium  per- 
manganate, potassium  dichromate,  hydrogen  peroxide,  and  animal 
charcoal.       The   following    table    shows    the   alteration   in   chemical 

Iharacter  suffered  by  the  wax  in  the  bleaching  process  (p.  626). 
[  Compare  this  vol.,  p.  131.  T.   G.  N". 

j  Modified  Fat  Extraction  Apparatus.  By  J.  S.  Edkins  {Studies 
rom  Physiol.  Lab.,  Owens  College,  1,  239 — 241). — The  apparatus 
described  and  figured  is  somewhat  different  from  Drechsel's  ;  the 
ether  circulates  more  rapidly,  and  there  is  less  fear  of  explosion  as 
the  ether  is  completely  condensed  before  reaching  the  upper  flask, 
instead  of  filling  it  with  a  mixture  of  cold  condensed  ether  and  hot 
ether  vapour.  W.  D.  H. 

Estimation  of  Fat  in  Milk.  By  J.  Gorodetzky  (Zeit  ang.  Chem., 
890,  418-421).— On  a  comparison  of  Rose's  method  (Abstr.,  1888, 
1135)  with  that  known  as  the  "  sand  process,"  in  which  three  hours' 
extraction  with  ether  was  used  for  the  latter,  Rose's  method  gave 
almost  invariably  the  higher  results.  The  extraction  was  therefore 
prolonged  to  five  hours,  and  great  care  was  taken  to  avoid  losses 
when  transferring  the  residue  to  the  extractor.  The  difference  now 
fell  from  an  average  of  O'OS  per  cent,  to  0-04  per  cent.,  and  on  further 
prolonging  the  extraction  the  numbers  became  still  closer.  With 
poor  milk,  the  seven  hours'  extraStion  was  found  insufficient,  quanti- 
ties such  as  002,  0*06,  and  0*07  per  cent,  of  fat  being  obtained  by 
allowing  the  residue,  after  seven  hours'  extraction,  to  soak  in  ether 
during  the  night. 

Comparing  Soxhlet's  areometric  method  (Abstr.,  1881,  656)  with 
the  others,  the  results  ag-reed  closely  (difference  0'02  per  cent.)  with 
the  sand  process  after  three  hours'  extraction,  but  with  five  hours'  the 
average  difference  is  larger  (0*05).  Rose's  method  invariably  gives 
a  higher  result  than  Soxhlet's,  the  differences  Ijing  between  0-012 
and  0-21  per  cent.,  with  an  average  of  0-081.  M.  J.  S. 

The  Oleorefractometer.  By  F.  Jkax  {Bull.  Soc.  Ghim.  [3],  4, 
lOo  108).  The  instrument  consists  of  a  hollow  prism  placed  m  the 
centre  of  a  vessel  which  can  be  tilled  with  water,  and  by  means  of 
which  oil  introduced  into  the  prism  is  heated  to  a  definite  tempera- 
ture. A  collimator  and  a  telescope  are  attached  to  opposite  sides  of 
the  vessel  in  the  line  of  the  prism,  and  the  amount  of  refraction  pro- 
duced by  the  oil  is  measured  by  the  deflection  of  the  shadow  of  a 
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vei'tically -interposed  shutter  on  an  arbitrary  scale  placed  within  the 
telescope.  An  oil  having  the  same  refraction  as  the  water  being 
placed  in  the  prism,  the  latter  is  heated  to  22°,  and  the  shadow  is 
adjusted  to  the  zero  of  the  scale,  the  oil  to  be  tested  is  then  intro- 
duced, and  the  corresponding  deflection  is  read  off.  Animal  oils  pro- 
duce a  deviation  to  the  left,  and  vegetable  oils  to  the  right,  and  the 
i;      deviation  produced  by  various  oils  varies  within  wide  limits,  so  that 

I^Hkbe  detection  of  oils  and  of  any  falsification  is  rendered  possible. 
V  T.  G.  K 

Volumetric  Estimation  of  Albumin  in  Urine.     By  F.  Vex- 

I^XUKOLi  (Ghem.  Centr.,  1890,  ii,  795—796;  from  rOrosi,  13,  255—257). 
^■— The  method  depends  on  the  fact  that  mercuric  chloride  precipitates 
^"albumin  from  urine  acidified  with  acetic  acid,  before  combining  with 
potassium  iodide.  The  standard  solution  of  mercuric  chloride  is 
prepared  by  dissolving  1  gram  in  100  c.c.  of  water,  of  which  1  c.c.  is 
equivalent  to  0"0245  gram  of  albumin,  this  value  being  determined  by 
estimating  gravimetrically  the  albumin  in  a  sample  of  urine,  and 
titrating  it  also  with  the  standard  mercuric  chloride.  The  method  is 
practised  thus : — To  5  c.c.  of  urine,  6  c.c.  of  a  5  per  cent,  solution  of 
potassium  iodide  is  added,  together  with  a  few  drops  of  acetic  acid. 
The  mercuric  chloride  solution  is  then  run  in  drop  by  drop  until  a 
permanent  yellowish-red  coloration  is  produced.  From  the  number 
of  c.c.  used,  1  c.c.  is  deducted  for  that  which  has  combined  with  the 
potassium  iodide,  and  the  difference  is  multiplied  by  the  factor  0*0245. 
If  the  urine  should  contain  anv  alkaloid,  the  results  are  naturally  too 
high.  "  J.  W.  L. 

Estimation  of  Humus  in  Soil  by  Raulin's  Process.    By  G. 

Paturel  (Aim.  Agron.,  16,  558 — 571). — When  a  solution  of  manga- 
nese sulphate  is  heated  with  potassium  permanganate,  a  black  pre- 
cipitate of  manganese  dioxide,  called  by  Raulin  "manganese  bronze," 
is  immediately  produced,  and  the  liquid  becomes  acid  and  colourless. 
The  precipitate  can  be  redissolved  by  running  in  standard  oxalic  acid 
to  the  hot  liquid,  and  the  oxalic  acid  used  is  exactly  proportional  to 
the  dioxide  formed.  If  a  solution  of  soil  humus  be  heated  with 
double  the  necessary  quantity  of  "  manganese  bronze,"  it  is  com- 
pletely oxidised,  and  the  quantity  of  oxygen  taken  from  the  precipi- 
tate to  do  this  can  be  inferred  b}^  estimating  the  residual  "  manganese 
bronze  "  with  oxalic  acid.  On  this  principle  is  founded  the  following 
process  : — The  manganese  sulphate  solution  contains  16  grams  of  the 
pure  anhydrous  (calcined)  salt  per  litre  ;  the  permanganate  contains 
10  grams  of  the  salt  per  litre,  and  a  decimal  solution  also  is  used,  made 
by  diluting  this  10  times.  Normal  oxalic  acid,  and  dilute  sulphuric 
acid  containing  150  grams  of  sulphuric  acid  per  litre  are  required  in 
addition.  The  manganese  solution  is  titrated  by  heating  for  a 
moment  in  a  flask  10  c.c.  of  the  manganese  sulphate  with  10  c.c.  of 
the  permanganate  ;  100  c.c.  of  distilled  water  and  4  c.c.  of  the  sulphuric 
acid  are  then  added,  the  liquid  boiled,  and  normal  oxalic  acid  run 
in  from  a  burette  until  the  precipitate  is  just  dissolved ;  the  slight 
excess  of  oxalic  acid  required  for  this  is  estimated  by  titrating  back 
with  decimal  permanganate,   and  deducted  from  the  total  quantity 
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used.  The  relation  between  the  solutions  being  thus  established,  a 
precipitate  of  "  manganese  bronze  "  is  obtained  as  before,  in  a  liquid 
made  up  of  10  c.c.  each  of  manganese  sulphate  and  permanganate, 
100  c.c.  water,  and  4  c.c.  dilute  sulphuric  acid.  A  measured  volume 
of  the  humus  solution  to  be  estimated  is  added  to  this,  the  quantity 
taken  being  such  as  will  consume  the  available  oxygen  of  not  more 
than  half  the  "  manganese  bronze."  The  mixture  is  heated  for 
eight  hours  on  a  sand-bath  at  a  temperature  near  ebullition,  Avater 
being  added  periodically  to  replace  that  evaporated.  The  estimation 
of  the  remaining  "  manganese  bronze  "  by  oxalic  acid  is  conducted  as 
before,  the  difference  between  the  two  quantities  of  oxalic  acid  being 
a  measure  of  the  humus.  The  quantities  of  normal  oxalic  acid 
equivalent  to  different  weights  of  humus  determined  directly  by 
extraction  with  ammonia  and  weighing  is  given  by  Raulin  in  the 


following 

table  :— 

Oxalic 

Oxalic 

Humus. 

Oxalic 

Humus. 

acid. 

Humus. 

acid. 

acid. 

c.c. 

milligrams. 

c.c. 

milligrams. 

c.c. 

milligrams. 

50 

80 

800 

885 

2500 

2315 

100 

150 

900 

975 

3000 

2735 

200 

280 

KjOO 

1060 

3500 

3170 

300 

400 

1200 

1225 

4000 

3605 

400 

510 

1400 

1390 

4500 

4035 

500 

610 

1600 

1560 

5000 

4460 

600 

705 

1800 

1720 

5500 

4890 

700 

790 

2000 

1890 

6000 
6500 

5310 
5745 

The  humic  solution  is  prepared  for  the  assay  by  treating  10  grams 
of  the  soil  (fine  earth  ?)  with  dilute  hydrochloric  acid  to  dissolve  the 
calcium  carbonate,  collecting  and  washing  the  residue,  and  finally 
syringing  it  into  a  little  flask  with  20 — 30  c.c.  of  water  ;  20  c.c.  of  10  per 
cent,  solution  of  sodium  hydroxide  is  added,  and  the  mixture  heated  on 
the  water-bath  for  six  hours,  diluted  with  water,  filtered,  and  washed 
until  the  washings  are  colourless.  The  filtrate  is  nearly  neutralised 
with  sulphuric  acid,  keeping,  however,  the  humus  dissolved  (the  pre- 
cipitation of  silica  is  of  no  importance),  made  up  to  500  c.c,  and  a 
suitable  fraction  removed  for  analysis.  When  the  soil  humus  con- 
tains 46  per  cent,  of  carbon  and  5  per  cent,  of  hydrogen  (or  a  C  :  N 
ratio  of  10  :  1),  as  is  the  case  with  the  plots  at  Grignon,  manured 
frequently  with  farmyard  manure,  the  method  gives  exact  results. 
In  long  un manured  soil,  when  the  ratio  C  :  K  has  fallen  perhaps  to 
5  :  1  and  the  humus  contains  40  per  cent.  C  and  7  per  cent.  H,  it  is 
otherwise,  Raulin's  process  giving  26 — 27  grams  humus  per  kilo.,  and 
direct  estimation  17*5  grams.  J.  M.  H.  M. 
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efraction  and  Chemical  Constitution  of  Gases  and  Vapours. 

By  J.  W.  Bkuhl  (Zeit.  physikal.  Chem.,  7,  1 — 33). — In  the  first  part 
this  paper,  the  author  shows  the  inadequacy  of  the  empirical  ex- 

M 

ression  for  the  molecular  refraction  (?i  —  1)     ,  as  applied  to  gases 

and  vapours.  In  passing  from  the  liquid  to  the  gaseous  sta^e,  there 
is,  with  this  formula,  usually  a  sudden  and  often  considerable  change 
of  value;  so  that  relations  which  subsist  between  the  molecular  re- 
fraction equivalents  of  liquids  are  often  lost  when  the  substances  are 

sified.    It  is  otherwise  when  the  theoretical  formula  ( I-  -,  due 

\n-  -{-2/d 

Lorenz  and  Lorentz,  is  employed :  here  there  is  complete  optical 
ontinuity  between  the  liquid  and  gaseous  states.  The  molecular 
refraction  is,  in  the  vast  majority  of  cases,  the  same  for  both  states  of 
aggregation  of  the  substance,  and  may  be  approximately  calculated 
from  its  composition.  The  exceptions  which  do  occur  are  considered 
by  the  author  to  be  due  to  the  insufficient  accuracy  of  the  measure- 
ments. He  is,  therefore,  of  opinion  that  the  empirical  formula  should 
e  dropped  in  all  comparative  optical  chemical  investigations,  and 

e  newer  theoretical  formula  be  substituted  for  it. 

A  very  complete  table  of  the  refractive  indices  and  constants  of 

ses  and  vapours  is  given.  From  the  material  here  collected,  the 
author  concludes  that  the  molecular  refraction  of  gaseous  substances  is 
only  very  roughly  an  additive  property,  the  influence  of  constitution 
being  at  all  times  very  great;  indeed,  it  is  only  in  compounds  of 
similar  constitution  that  the  law  of  simple  summation  holds  good,  and 
ven  then  it  is  only  approximate.  J.  W. 

Refractive  Indices  of  Water.  By  J.  W.  Bruhl  (Ber.,  24, 
G44 — 649). — Up  to  the  present,  no  measurements  of  the  refractive 
indices  of  water  for  the  hydrogen  line  Hs  and  for  potassium  light 
have  been  made.  The  line  Hs,  \  =  4101,  is  nearly  coincident  with 
the  violet  potassium  line,  \  =  4044,  so  that  measurement  for  the 
former  renders  that  for  the  latter  unnecessary. 

The  hydrogen  spectrum  is  obtained  by  means  of  the  (J -shaped 
induction  tube  shown  in  the  sketch  (next  page),  a  stnmg  current 
being  required  to  give  lines  of  the  necessary  intensity.  The  tube  is 
held  in  a  stand  which  is  constructed  so  that  it  can  be  made  to  hold 
tubes  of  different  sizes  by  means  of  the  clamp  a. 

The  violet  potassium  line  cannot  be  obtained  of  sufficient  intensity 
to  serve  for  measurement,  but  the  line  in  the  red,  \  =  7700,  can  be 
obtained  of  intensity  sufficient  for  this  purpose  by  heating  a  mixture 
of  potassium  perchlorate  and  chloride  in  the  Bunsen  flame.  Such  a 
mixture,  prepared  by  heating  potassium  chlorate  in  a  platinum  dish 
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until  the  first  period  of  gas  evolution  is  at  an  end,  is  particularly 
suitable  for  the  object  in  view,  as  it  is  readily  volatile  and  gives  a 
very  distinct  spectrum. 

The  results  obtained  are  given  in  the  following  table,  in  which  the 
first  column  contains  the  temperatures  at  which  the  measurements 
were  made. 


t. 

K. 

Li. 

Ha. 

Na. 

Tl. 

H^. 

H, 

Ilfi. 

19-9° 
23-7 
25-3 
26-0 
27-0 

1  -32888 
1  -32881 
1-32852 

1  32830 

1  -33088 
1  -33077 
1  -33041 

1  -33033 

1  -33120 
1  -33091 

1  -33050 

1-33305 
1-33280 
1  -33249 

1 -33493 
1-33468 
1 -33447 

1  -33428 

1  33720 
I  -3^692 

1  -33625 

1  -34045 
1  -34016 

1-34239 

The  results  for  the  lithium,  sodium,  thallium,  and  hydrogen  lines 
a,  ^,  and  7  are  added  for  the  sake  of  comparison,  and  for  testing  the 
general  accuracy  of  the  method.  They  agree  very  closely  with  those 
obtained  by  other  observers.  The  above  results  are,  therefcre,  most 
probably  correct  to  the  fourth  decimal  place.  The  water  used  had 
been  repeatedly  distilled  (finally  with  potassium  permanganate),  and 
Avas  always  boiled  before  every  new  determination.  H.  C. 

Relations  between  the  Spectrometrical  Constants  and 
Chemical  Constitution  of  Epichiorhydrin,  of  Acetaldehyde 
and  Paracetaldehyde,  and  of  Benzene.    By  J.  W.  J3RunL  {her.. 
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24,  656 — 668). — In  a  previous  paper  (this  vol.,  p.  633),  the  author 
shows  that  a  study  of  the  heats  of  combustion  is  not  sufficient  for  the 
determination  of  the  chemical  constitution  of  many  organic  com- 
pounds. This  advantage  he  claims,  however,  to  a  much  larger  degree 
on  behalf  of  the  spectrometrical  constants,  the  molecular  refraction 
and  dispersion.  He  discusses  the  case  of  acetaldehyde  and  paracet- 
aldehyde,  and  that  of  epichlorhydiin,  showing  that  the  formulae 
assigned  to  these  compounds  on  purely  chemical  evidence  are  also 
those  which  would  be  derived  from  the  molecular  refraction  and  dis- 
persion. The  latter  case  is  of  particular  interest  on  account  of  the 
relation  between  epichlorhydrin  and  the  alkylene  oxides.  According 
to  their  thfrmochemical  behaviour,  the  alkylene  oxides  would  liave  to 
be  classed  as  unsaturated  compounds,  but  the  spectrometrical  mea- 
surements support  the  usually  accepted  formulae  for  these  substances, 
which  I'epresent  them  as  saturated  compounds.  These  results  are, 
however,  as  already  pointed  out,  not  perfectly  in  ac(;ordanae  with  the 
fact  that  the  alkylene  oxides  readily  form  additive,  products  and 
undergo  polymerisation. 

But  the  author  holds  that  the  powerof  forming  additive  products 
or  undergoing  polymerisation  is  not  solely  due  to  multiple  link ige  in 
the  molecule,  but  to  certain  inteinal  conditions  in  the  molecule  it^el*", 
and  the  state  of  tension  existing  between  its  various  parts.  It  is  this 
state  of  tension  w^iich  chiefly  dettrmines  the  amount  of  heat  developed 
when  the  molecule  undergoes  disintegration,  and  hence  it  may  happen 
that  satuiated  and  unsatuiattd  compounds,  in  which  the  tensions 
between  different  parts  of  the  molecule  are  the  same,  will  have  also 
the  same  heats  of  combustion.  The  spectrometrical  constants,  on  the 
other  hand,  depend   chietly  on  structural  differences,  and  hence,  un- 

'\G  the  heats  of  combustion,  give  real  aid  in  ascertaining  chemical 

nstitution. 

Further  instances  of  the  .above  are  offered  by  the  cases  of  tri- 
methylene  and  benzene.  The  heat  of  combustion  of  trimethylene 
would  lead  to  a  formula  for  this  compound  similar  to  that  of  propylene, 
but  this  must  be  only  taken  as  representing  that  a  similar  state  of 
tension  exists  in  the  molecule  of  each,  wliich  may  be  caused  by  totally 
different  peculiarities  in  the  two  cases.  That  this  is  so,  is  supported 
by  the  molecular  refractions  of  the  two  compounds,  which  are  very 
different,  that  of  propylene  indicating  the  presence,  and  that  of  tri- 
methylene the  absence,  of  a  double  linkage.  Benzene  furnishes 
another  well-known  instance,  the  molecular  refraction  pointing  to  the 
presence  of  three  double  linkages,  and  supporting  Kekule's  formula, 
or  assuming  double  and  centric  linkages  to  be  equivalent,  the  centi-ic 
formula  proposed  by  Baeyer.  H.  C. 

Basicity  of  Acids  deduced  from  their  Conductivity:  Moi  o- 
basic  and  Bibasic  Acids.  By  D.  Berthelot  {Cow^pt.  rend.,  112, 
287—289). — The  addition  of  excess  of  acid  to  solutions  of  normal 
salts  of  monobasic  organic  acids  containing  one-hundredth  of  a  giam- 
molecule  per  litre,  gives  a  conductivity  agreeing  with  that  calculated 
on  the  assumption  that  no  chemical  change  takes  place.  In  the  case 
of  foimic  acid  alone  is  there  a  reduction  below  the  calculated  value. 
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)  It  follows  that  acid  salts  of  the  monobasic  acids  do  not  exist  in  solu- 
tion at  the  degree  of  dilution  specified.     The  addition  of  an  excess  of 

•  alkali  gives  a  reduction  of  about  5  per  cent,  for  the  first  equivalent, 

.  but  the  second  equivalent  has  practically  no  effect. 

■Normal  salts  of  bibasic  acids  behave  differently.  When  excess  of 
acid  is  added,  the  conductivity  is  lower  than  the  value  calculated  for 

«a  simple  mixture,  the  reduction  being  due  to  the  formation  of  acid 

-  salts.  The  actual  values  show,  however,  that  the  acid  salt  undergoes 
considerable  dissociation  into  normal  salt  and  free  acid. 

All  these  results  agree  «with  the  conclusions  deduced  from  thermo- 

'  chemical  data.  C.  H.  B. 

Conductivities  of  Tribasic  Acids.  By  D.  Berthelot  {Compt. 
rend.,  112,  335 — 337  ;  compare  preceding  abstract). — The  addition  of 
excess  of  acid  to  normal  salts  of  tribasic  organic  acids  produce>!,  as  in 
the  case  of  bibasic  acids,^  a  conductivity  lower  than  that  calculated  for 
a  mixture  of   normal  salt  t  and  free  acid, -btit  the  eifect  is  more  pro- 

.  longed  owing  to  the  existence  of  a  second  acid  salt.  Measurements 
weremade  with  tricarba'llylic,  citric,  aconitic,  and  mellitic  acids. 

If  the  molecluar  weight  of  an  acid  is  known,  its  basicity  can  be 
determined  by  adding  successive  equivalents  of  alkali,  and  determining 

•the  point  at  which  reduction  of  conductivity  below  that  calculated 
for  mere  mixtures  ceases.  It  is  necessary  to  remember  that  excess  of 
alkali  added  to  the  normal  salt,  also  produces  a  small  effect,  which 
ceases  with  thefirst  equivalent  in  excess  when  the  acid  is  monobasic, 
with  the  second  when  it  is  bibasic,  with  the  third  when  it  is  tiibasic, 
and  witb  the  sixth  wben  it  is  hexabasic.  C.  H.  B. 

Conductivity  of  Organic  -  Acids  and  their  Salts.  By  W. 
OsTWALD  (Compt.  rend.,  112,  388 — 389,  and  D.  Berthelot,  ibid., 
390). — A  question  of  priority. 

Specific  Heat-  of  Mercury.  By  E.  Heiltiorn  (Zeih  physikal. 
Chew.,  7,  85 — 87). — Experimental  investigations  have  left  undecided 
the  question  whether  the  specific  heat  of  mercury  increases  or  dimi- 
nishes with  rise  of  temperature.  The  author  attacks  the  point  from 
the  theoretical  side,  and  assuming  that  the  total  heat  communicated 
goes  to  perform  the  work  of  expansion,  arrives  at  the  conclusion  that 
the  specific  heat  must  diminish  as  the  temperature  rises.  The  formula 
he  gives  is  C/  =  Co/V^a,  V^  being  the  volume  at  f,  referred  to  Vo 
=  1.  J.  W. 

Heat  of  Combustion  and  Constitution  of  Organic  Com- 
pounds. By  J.  Thomsen  {Zeit.  phijsikal.  Chem.,  7,  65—70). — The 
author  showed  in  a  previous  communication  (Abstr.,  1887,  761)  that 
the  heat  of  combustion  of  gaseous  hydrocarbons  of  the  fatty  series 
could  be  expressed  by  means  of  a  simple  formula,  in  which  it  was 
assumed  that  the  heat  of  combustion  of  hydrogen  atoms  was  always 
the  same,  but  that  carbon  atoms  had  difl:erent  heats  of  combus- 
tion according  as  they  were  singly,  doubly,  or  trebly  linked  to  each 
other.  He  gave  numerical  thermal  values  for  the  single,  double,  and 
triple  bonds,  by  introducing  the  hypothetical  heat  of  combustion  of  an 
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isolated  carbon  atom,  ^vliich,  however,  vanishes  in  tbe  sum,  no  matter 
what  value  is  attributed  to  it.  Thus  the  agieement  of  observed  w^ith 
oalculated  heats  of  combustion  affords  no  proof  of  the  correctness  of 
tbe  thermal  value  taken  as  the  basis  of  tbe  calculation,  as  Dieifenbacb 
imagines  (Abstr.,  1890,  1206). 

In  tbis  paper,  the  autlior  extends  the  above  method  to  the  considera- 
tion of  closed  carbon  chains,  and  shows  in  the  first  place  that  tbe 
bonds  in  the  trimethylene  ring  are  not  ordinary  fatty  single  bonds. 
He  adopts  Stohmann's  numbers  for  the  heat  of  combustion  of  the 
aromatic  hydrocarbons  in  the  solid  oi*  liquid  state,  and  points  out  that 
whilst  benzene,  naphthalene,  and  chrysene  beJong  to  the  same  clatss 
of  compounds,  anthracene  and  phenanthrene  are  not  directly  compar- 
able with  these;  for  the  difference  in  the  heat  of  combustion  corre- - 
spending  with  C4H2  is  tbe  same  in  the  fiiist  tafroup,  but' different  iiiithe 
last.  With  regard  to  benzene,  he  no  longer  contends  that  nine  single 
bonds  exist  in  the  nucleus,  but  rather' that  there  are  six-*'  single! "  and 
three  "  double  "  bonds  ;  these,  bowev-er,  not  being  the  same  as  the 
single  and  double  bonds  of  thfe  fatty  series.  The-  aromatic  double 
bond  has,  in  fact,  a  higher  theimal  value  llian  the. -aromatic  single 
bond,  if  the  probable  hbat  'of  combustion  of  the  isolated  carbon  atom 
is  taken  to  be  185'34lcal.,  as  in  the.  auiihor's  former  calculations. 
Naphthalene  contains  four  double  bonds ;  anthi'acene,  phenanthrene, 
and  chrysene,  six.  The  author  considers  it  probable  that  the  aro- 
matic double  bond  ia  composed  of  two  unequally  strong  bonds,  one 
of  which  ("peripheral")  is  equal  to  the  single  bond,  the  other 
("  central  ")  being  somewhat  -weaker.  .  '*ln  any  case,  it  is  indubitable, 
that  the  bonds  in  benzene  and  the  other  typical  aromatic  hydrocarbons 
cannot  all  have,  the  same,  value."  J..  W.  . 

Relations  bstween  the  Heats  of  Combustion  and  StniQtural 
Formulae  of  the  Alkylene  Oxides,  Acetaldehyde  and  its 
Polymerides,  Trimethyjene,  .and  Benzene.  By  J.  W.  B.RtJHL 
{Ber.,  24,  650 — 656). — The  h«at  of  combustion  of  ethylene  oxide  is 
312-5  Cal.,  that  of  the  isomeric^  vinyl  .alcohol  being  308*8  Cal.  (calcu- 
lated), and  of  acetaldehyde  281'9.  Cal.  The  heat  of  combustion  of 
propylene  oxide  may  be  calculated  frona  that  of  ethylene  oxide,  and 
will  then  be  468*5  Cal.,  those  of  its  isom^iSdes,  allyl  alcohol,  .acetone, 
and  propaldehyde,  being  4648,  437*2,  and  440*7  Cal.  respectively.  .  It 
will  be  seen  that  the  heats  of  combustion  of  the  oxides  in  these  two 
cases  agree  with  those  of  the  unsaturated  isomeric  alcohols  and  not 
with  those  of  the  saturated  aldehydes.  Since  the  heats  of  combus- 
tion of  unsaturated  are  always  greater  than  those  of  saturated  com- 
pounds, it  might  from  this  be  concluded  that  the  alkylene  oxides  are 
substances  of  an  unsaturated  nature,  a  view  which  is  supported  by  the 
readiness  with  which  these  oxides  form  additive  products  and  undergo 
polymerisation. 

The  author  holds,  however,  that  conclusions  like  the  above,  drawn 
from  thermochemical  data,  must  be  taken  with  great  reservation.  In 
illustration  of  this,  he  cites  cases  in  wdiich  the  thermochemical  is 
obviously  out  of  harmony  with  the  other  general  chemical  behaviour. 
Acetaldehyde,  paracetaldehyde,  and  metacetaldehyde  differ  very  can- 
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siderably,  not  only  in  chemical  but  also  in  physical  properties,  and 
yet  the  heats  of  combustion  of  these  three  snbstances  are  practically 
ihe  same.  The  lieat  of  combustion  of  trimethylene  is  approximately 
equal  to  that  of  propylene,  and  greater  than  that  calculated  for  an 
unsaturated  compound  of  tins  composition,  a  fact  at  variance  with  the 
accepted  view  of  the  constitution  of  trimethylene.  Thomsen  has 
endeavoured  to  arrive  at  the  constitution  of  benzene  from  thermo- 
chemical  considerations,  but  unsuccessfully,  and  in  a  recent  paptr 
(preceding  abstract)  cobqcs  4o«  conclusicms  opposed  to  those  which  he 
formerly  held.  These  facts  serve  to  show  the  difficulty  in  the  way  of 
at  present  employing  -tlifrrmochemical  data  for  the  discussion  of 
chemical  constitution.  1:1 .  C. 

Compre'  sibility  rof  Mixtures  of  Air   and   Hydrogen.      By 

U.  hw^X'  (Cmnpt.'  rend.,  112,  426 — 428). — For  feeble  initial  pressures, 
which  may  increase  with  the  proportion  of  hydrogen  and  may  rise  to 
1750  mm.  with  49'89  per  cent,  of  hydrogen,  the  compressibility  of 
mixtures  of  air  and  hydrogen  is  intermediate  between  those  of  air 
and  hydrogen  separately,  but  diverges  from  Boyle's  law  in  the 
same  direction  as  the  compressibility  of  hydrogen. 

As  the  final  pressure  increases,  the  divergence  from  Boyle's 
law  reta  ns  the  same  sign,  bat  becomes  greater  for  the  mixture  than 
for  hydrogen  alone,  the  difference  increasing  with  the  initial  pressure, 
so  that  the  compressibilit}'  of  the  mixture  is  always  less  than  that  of 
hydrogen. 

As  tlie  proportion  of  hydrogen  increases,  the  compressibility  di- 
verges continuously  but  slowly  fiom  that  of  hydrogen.  With 
j.roportions  of  hydrogen  between  .38'08  and  39'28  per  cent.,  however, 
the  compressibility  not  only  shows  no  further  divergence  IVom  that 
of  hydixjgen  alone,  but  tends  to  approach  it  with  initial  pressures  lower 
than  18UU  mm.  As  the  proportion  of  hydrogen  increases  beyond  this 
.point,  the  compressibility  tends  to  approach  ihat  of  hydrogen  for  all 
^the  iwitial  pressures  between  the  limits  given  below,  and  with 
49'89  per  cent,  the  compressibility  becomes  intermediate  between 
that  of  hydrogen  and  that  of  air,  with  a  higher  initial  pressure  than 
Avith  any  other  mixtures. 

The  phenomena  are  of  the  same  order  as  those  observed  with  mix- 
tures of  carbonic  anhydride  and  air  (this  vol.,  p.  253),  but  with  an 
inverse  sign. 

The  pressures  varied  betwefn  1050  mm.  and  15,600  mm.,  the  per- 
centages of  hjdrooen  being  1638,  28-12,  33-08,  39-28,  and  49-89. 

C.   H.   B. 

Ccmpressibility  of  Hot  Water  and  its  Solvent  Action  en 
Glass.  Hy  C.  Barus  (Amer.  ./.  Sci.  [3],  41,  110—116).— It  has  been 
found  that  the  compressibility  of  water  between  0°  and  63°  con- 
tinually decreases,  but  that  above  the  latter  temperature  it  increases. 
The  author  proposed  to  measure  the  compressibility  between  100°  ard 
300°,  but  found  that  at  185°  wafer  attacks  glass  so  rapidly  as  to  make 
measurements  in  glass  tubes  worthless. 

Pressures  weie  applied  by  aid  of  Cailletet's  large  force  pump. 
The  thread  of  water  is  enclosed  in  a  capillary  tube,  between  two  end 
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threads  of  mercnry,  and  the  distance  apart  of  tlie  two  inner  menisci, 
corresponding  with  any  given  temperature  and  pressure,  measured 
bv  a  cathetoraetcr.  The  tube,  suitably  closed  above,  is  exposed  in  a 
vapour-bath.  At  185°,  the  thread  of  water  soon  loses  its  trans- 
parency, becoming  white  and  cloudy.  After  the  action  has  continued 
tor  about  an  hour,  the  column  is  solid  at  high  pressures  (800  atmos.), 
although  it  is  probably  only  partially  so  at  20  atmos.     In  consequence 

If  this,  threads  of  mercury  break  oft"  during  advance  and  retrogression 
f  the  column.  Further  measurement  is,  therefore,  not  feasible.  The 
;lass  was  common  lead  glass,  and  distilled  water  was  used. 
The  dissolution  of  the  glass  in  the  water  at  185°  causes  a  shrinkage 
Q  the  volume  of  the  system  of  pure  water  and  solid  glass  of  more 
han  11  per  cent,  up  to  the  point  of  solidification.  The  hot,  turbid 
column,  after  exposure  at  185°  for  about  55  minutes,  is  absolutely 
shorter  than  the  original  clear,  cold  column  at  24°.  The  hot  com- 
pressibility, after  55  minutes,  has  increased  to  five  times  the  cold 
compressibility,  and  to  three  times  the  original  hot  compressibility. 
Making  allowance  for  the  shrinkage  due  to  chemical  action,  the  normal 
compressibility  of  pure  water  at  185°  is  estimated  as  not  greater  than 
70/1 0^  Above  100°,  therefore,  the  compressibility  increases  at  a 
very  low  rate  with  temperature,  which  the  author  thinks  indicates 
exceptionnl  stability  of  tlie  water  molecule. 

The  author  regards   the  action  above  described  as  due  to  the  in- 
stability of  the  glass  molecule  at  185°,  and  as  a  general  deduction 
infers  that  in  many  instances  a  definite  dissociation  temperature  of 
fthe  solid  must  first  be  surpassed,  before  solution  will  set  in. 
^  H.  C. 

Determination  of  Vapour  Densities.  By  G.  Lunge  and  0. 
Neubkkg  (Ber.,  24,  729 — 737). — The  gasvolumeter  devised  by  one 
of  the  authors  (Abstr.,  1890,  6G0)  may  be  used  in  conjunction  with 
V".  Meyer's  apparatus  for  the  determination  of  vapour  densities,  and, 
since  the  reduction  of  the  volume  of  gas  measured  to  standard  con- 
ditions is  thus  rendered  unnecessary,  a  great  saving  of  time  is 
eft'ected.  It  has,  however,  an  additional  advantage,  for  with  but 
slight  alteration  in  the  apparatus  itself,  it  becomes  possible  to  effect 
the  volatilisation  of  a  compound  under  greatly  diminished  pressure 
with  the  greatest  ease.  A  sketch  is  here  given  of  the  apparatus  so 
arranged  as  to  effect  the  above  object. 

The  vapour  density  apparatus  A,  the  bulb  of  which  should  have  a 
capacity  of  from  300  to  400  c.c,  is  fitted  with  the  arrangement  a, 
formerly  described  by  Meyer  and  Biltz  (Abstr.,  1888,  1241)  for 
allowing  the  substance  under  examination  to  fall  into  the  bulb  at  any 
desired  moment,  a  is  in  this  case  placed  above  the  capillary  tube  fc, 
and  the  latter,  in  place  of  being  bent  downwards,  is  kept  horizontal  and 
brought  close  up  to  the  tube  d  of  the  measuring  vessel  B,  the  two  being 
then  connected  by  stout  india-rubber  tubing.  The  measuring  tube  B 
consists  of  a  narrow  upper  and  wide  lower  portion,  the  upper  portion, 
which  contains  15  or  IG  c.c,  being  divided  either  into  one-tenth  c.c,  or 
into  divisions  of  0774  c.c,  each  of  which  corresponds  with  1  milligram 
of  dry  air  at  0°  and  760  mm.,  these  being  again  subdivided  into  tenths. 
l^y  means  of  the  tap  c,  I>  may  be  placed  in  communication  with  d  and 
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h  and  thus  with  A^  or  may  be  connected  with  the  small  vessel  r,  and 
thus  with  the  outside  air.  A  wooden  scale,  (7,  80  cm.  long,  and 
divided  into  millimeters,  is  fastened  l>v  means  of  the  clamp  /  to  the 
lower,  wider  portion  of  B.     A  moveable  index  needle,  fj,  is  placed  on 


the  scale  C,  and  can  be  held'  iir  any  position  of  the  scale  by  means  of 
a  spring.  The  rest  of  the  apparatus  consists  of  the  reduction  tube 
J)  and  the  pressure  tube  E^  the  functions  of  which  were  described  in 
the  former  paper. 

If  B  and  e  are  placed  in  communication  and  ^  be  then  raised,  the 
air  will  be  driven  out  of  B  and  the  mercnry  will  rise  until  it  reaches 
the  tap  c.  By  closing  c  and  lowering  E  until  the  mercury  in  B  falls 
to  the  clamp  /,  which  marks  the  zero  of  the  scale,  and  then  adjusting 
g  to  the  level  of  the  mercury  in  E,  it  is  obvious  that  the  reading  on 
the  scale  of  tlie  position  of  g  will  be  the  barometric  pressure  at  the 
time  of  the  observation.  From  this  is  subtracted  the  pressure  at 
which  the  vapour  density  is  to  be  taken,  and  g  is  then  adjusted  in  the 
position  so  found.  For  instance,  if  the  height  of  the  barometer  is 
750  mm.,  and  the  pressure  at  which  the  experiment  is  to  be  conducted 
is  50  mm.,  g  would  be  adjusted  at  division  700  on  the  scale. 

In  conducting  an  experiment,  B  is  first  connected  with  e,  E  is 
raised,  and  the  air  driven  out  of  B.  c  is  now  turned  so  as  to  put  d 
and  B  into  communication,  and  E  is  lowered  as  far  as  possible,  c  is 
then  again  turned  and  the  gas  which  has  enteied  B  is  driven  out  by 
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raising  E.  The  above  operations  are  then  repeated  for  a  number  of 
times,  until  the  desired  pressure  within  the  apparatus  is  reached. 
This  can  be  done  while  A  is  being  heated  to  the  necessary  tempera- 
ture. The  mercury  in  B  is  now  adjusted  se  ihat  it  fills  the  whole 
tube  to  the  tap  c,  which  is  then  so  turned  as  to  put  B  and  A  into 
communication.  When  this  is  done,  the  substance,  the  yapour  density 
of  which  is  being  determined,  is  allowed  to  fall  into  the  bulb  A. 
Volatilisation  immediately  sets  in,  and  the  mercury  in  B  sinks,  whilst 
at  the  same  time  it  rises  in  7^,  but  by  lowering  E  it  is  possible  to 
maintain  the  pressure  within  the  apparatus  practically  constant  while 
the  gas  is  coming  off. 

When  the  evolution  of  gas  ceases,  c  is  turned  so  that  communication 
with  both  A  and  e  i»  cut  off,  h  and  d  are  disconnected,  and  the  tube 
B  is  lowered  to  a  height  convenient  for  reading.  The  reduction  tube 
D,  which  up  to  this  time  is  neglected,  is  now  raised  so  that  the  level 
of  the  mercury  in  this  tube  and  B  shall  be  about  the  same,  and  a 
sufficient  time  is  allowed  for  the  temperature  in  both  tubes  to  become 
equal.  E  is  then  raised  until  the  mercury  in  D  stands  at  the  mark 
100,  when  the  air  in  D  is  compressed  to  the  volume  occupied  at  0" 
and  760  mm.  At  the  same  time^  the  level  of  the  mercury  in  D  is 
brought  to  that  in  the  tube  i>,  so  that  the  gas  in  the  latter  tube  is 
also  under  the  conditions  0°  and  760  mm.  If  B  is  divided  into  cubic 
centimeters,  the  desired  vapour  density  will  be  gjv  0*001293,  when  g  is 
weight  of  the  substance  in  grams  and  v  is  the  volume  of  the  gas  \\\B. 
If  the  divisions  on  B  are  each  0*774  c.c,  corresponding  with  1  milli- 
gram of  air,  the  above  formula  will  be  simplified  to  gjvi,  where  g  is 
the  weight  in  milligrams  and  Vi  the  Aolume  measured. 

I^K  The  air  in  A  may,  of  course,  be  replaced  by  any  other  indifferent 
^^as,  preferably  not  by  hydrogen,  before  the  exhaustion  is  commenced. 
In  the  following  table  is  given  the  reduction  in  the  boiling  point 
which  substances^  boiling  under  ordinary  pressure  at  the  temperatures 
at  the  head  of  each  column,  will  approximately  undergo  when  the 
pressure  is  reduced  to  that  given  in  the  table  : — 


Ordinary  boiling  point . . 
Pressure  in  mm. .      . .  . . 

Reduction     in     boiling 
point 


below  100° 
20     50    75 

65°  55°   50° 


100-200° 
20     50     75 

80°   65°   60° 


200—300° 
20     50     75 

105°  90°  80° 


above  300^ 
20     50     75 

130^  100°  90" 


It  is,  however,  best  to  heat  the  bulb  A  to  about  20°  above  the  point 
at  which  the  substance  boils  under  the  pressure  of  the  experiment. 

A  number  of  examples  are  given  to  illustrate  the  accuracy  of  the 
above  method  of  determining  vapour  densities.  It  is  proposed  to 
employ  it  for  the  investigation  of  certain  doubtful  cases,  such  as  those 
of  ammonium  chloride  and  sulphur.  H.   C. 

Kinetic  Molecular  Theory  of  Dilute   Solutions.     By  H.  A. 

LoRKNTZ  {Zeit.  physi/ml.  Chem.,  7,  36 — 54). — Like  Boltzmann  (this 
vol.,  p.  389),  the  author  endeavours  to  deduce  the  law  of  osmotic 
pre.ssure  from   the  molecular  motions   in  dilute  solutions.     He  also 
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treats  of  the  freezing  point  and  vaponr  pressure  of  sucli  solntiotre 
from  the  same  standpoint,  and  finds  the  theory  of  electrolytic  disso- 
ciation in  harmony  with  his  conclusions.  J.  W. 

Osmotic  Pressure  and  the  Kinetic  Theory  of  Gases.    By  L. 

BoLTZ.viANN  (Zeit.  jphijsikal.  Chem.,  7,  88 — 90). — Lorentz  (preceding 
abstract)  raised  an  objection  to  a  mode  of  proof  adopted  by  the  author 
in  his  paper  (this  vol.,  p.  389).  The  validity  of  the  objection  is 
admitted,  and  a  stricter  proof  given.  J.   W. 

Dissociation  Hypothesis.  By  J.  Traube  (5er.,  24,  737—745). — 
A  reply  to  Arrhenius  (this  vol.,  p.  521).  The  author  does  not  regard 
the  answers  given  by  Arrhenius  to  the  objections  he  brought  forward 
against  the  dissociation  hypothesis  (this  vol.,  p.  255)  as  satisfactory, 
and  in  this  paper  repeats  and  extends  these  objecHons.  H.   C. 

Affinity  of  Bases.  By  E.  Lellmanx  and  H.  Gross  (Annalen, 
260,  269—289;  compare  Abstr.,  1889,  ll04).— The  authors  have 
measured  the  atfinity  of  various  bases  b}'  the  spectrophoto metric 
method  previously  described  by  Lelimann  (loc.  cit.). 

A  dilute  alcoholic  solution  (50  c.c.)  of  dimethylamidoazobenzene 
(butter-yellow),  containing  2  milligrams  of  the  base,  is  mixed  with 
a  known  quantity  of  the  hydrochloride  of  the  base  to  be  investigated, 
and  the  mixture  made  up  to  lOO  c.c.  This  mixture  attains  a  condi- 
tion of  equilibrium  after  a  longer  or  shorter  time  (sometimes  imme- 
diately, sometimes  only  after  four  to  five  days)  on  keeping  at  the 
ordinary  temperature,  but  the  distribution  of  the  acid  takes  place 
more  quickly  on  heating  at  40°  for  one  to  two  hours.  The  solution 
is  then  examined  with  a  spectrophotometer,  and  its  absorption  com- 
pared with  that  of  a  solution  of  pure  dimethylamidoazobenzene 
hydrochloride  in  a  large  excess  of  hydrochloric  acid. 

In  the  case  of  aniline,  it  was  found,  as  the  average  of  four  different 
experiments,  that  equilibrium  is  attained  when  the  number  of  mole- 
cules of  hydrochloric  acid  combined  with  the  dimethylamidoazo- 
benzene, compared  with  the  number  of  molecules  of  acid  in  combina- 
tion with  the  aniline,  is  1545  :  100,000,  or  k  =  0-01545,  the  acid  and 
the  two  bases  being  present  in  the  proportion  of  their  molecular 
weights.  When  such  solutions  are  kept  for  some  days  longer  and 
examined  again,  the  value  of  k  is  found  to  have  undergone  a  slight 
change  in  every  case,  but  the  variations  are  such  that  the  average 
value  remains  practically  the  same.  A  similar  variation  is  observed 
in  the  case  of  other  bases,  a  fact  which  shows  that  the  solutions  are 
not  actually  in  a  state  of  rest;  it  may  be  noted  that  those  solutions 
which  at  the  first  ex^mintt'on  give  a  value  for  k  considerably  above 
the  average,  on  examination  at  a  later  period,  give  a  value  consider- 
ably below  the  average,  and  vice  versa,  whilst  those  which  give 
values  approximately  the  same  as  the  average  do  so  also  at  the  later 
period. 

The  bases  given  in  the  following  list  were  investigated  ;  they  are 
placed  in  the  order  of  their  affinity,  commencing  with  the  feeblest, 
and  the  figures  give  the  value  of  v. 
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Dlmethjlaniline 001003 

Paratoluidine 0*00990 

Quinaldine 0'009297 

Paramidophenol 0-0068.56 

a-Picoline 0-005888 

Hydroxylamine  ....  0-00471.'') 

Ammonia 0-00030C6 


Pnrar'liloraniline.  .  .  .  0-03595 

Metamidophenol. .  .  .  0-02138 

Quiiioline 0-02055 

mOrthotoluidine 0-01818 

■A^niline 0-01.565 

^BOrth am ido phenol .  .  .  0-01444 

^pyridine 0-0132::! 

^jThe  results  arrived  at  by  tl  e  spectropliotometric  method  differ 
very  considerably  from  tlioso  obtained  by  Walker  by  measurements 
of  the  electrical  conductivity  (Zcit.  physil-al.  Chem.,  4,  319)  ;  experi- 
ments showed  that  this  difference  is  not  due  to  the  fact  that  in  one 
case  dilute  alcoholic,  and  in  the  other  aqueous,  solutions  are  emplo^x^d. 
In  the  authors'   opinion,  Walker's  series  is  piobably  incorrect,  for 

I^j^'ioLis  reasons. 
^■Tlie  article  continues  with  an  attempt  to  explain  various  anomalies 
^W  the  above  list;  the  fact  that  ortho-  and  par-amidophenol  are 
stronger,  whilst  metamidophenol  is  a  weaker,  base  than  aniline,  may 
he  accounted  for  by  assuming  that  the  hydrogen  of  the  hydroxy  I 
group  is  nearer  to  the  amido-group  in  the  ortho-  and  para-compounds 
than  it  is  in  the  raeta-derivative  ;  in  the  first  case,  the  atoms  may  be 

>xg 

supposed  to  be  arranged  thus,  jj         ;  and  in  the  second  case 

I 
. O 

Q         ;  the  influence  of  the  hydroxy-group  being  differ- 


I* 


ont  in  the  two  cases. 

Numerous  remarkable  facts  observed  by  Ostwald  may  be  explained 
l)y  a  hypothesis  of  this  kind. 

Experiments  seem  to  show  that  dimethylamidoazobenzene  and 
other  coal-tar  colouring  matters  may  be  employed  for  studying 
various  other  phenomena;  it  has  been  found,  for  example,  that  of  the 
three  liquids,  methyl  alcohol,  water,  and  ethyl  alcohol,  the  first  has 
the  smallest,  the  last  the  greatest  attraction  for  hydrochloric  acid, 
and  this  in  solutions  so  dilute  that  a  chemical  reaction  must  he  con- 
sidered out  of  the  question.  F.  S.  K. 

Velocity  of  Reaction  in  Gelatin.  By  S.  Refoematsky  {Zeif. 
'physil-al.  Chtm.,  7,  34 — 35). —  Parallel  experiments  on  the  catalysis  of 
methyl  acetate  by  hydrochloric  acid  were  instituted  in  water  and  in 
agar-agar  jelly.  The  concentration  of  the  agrar-agar  solution  (1-25 
per  cent.)  was  chosen  so  that  at  35°  it  was  iiqnid,  but  at  25°,  the 
temperature  of  experiment,  solid  enough  to  alhnv  the  vessel  in  which 
1*^  was  contained  to  be  inverted  without  anv  trace  of  fluid  escaping. 
'1  he  coefficient  of  velocity  was  found  to  be  the  same  in  both  cases,  as 
was  to  be  expected,  eonsidering  the  identical  results  obtained  by 
Voigtliinder  (Abstr.,  1889,  817)  for  difl*usion  in  such  a  jelly  and  in 
pure  water.  J.  W. 
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New  Automatic  Mercury  Air-pump,  with  Arrangement  for 
Self-action  by  means  of  Water  Pressure.  By  M.  Stuhl  (Ber., 
24,  147 — 159). — A  great  disadvantage  attending  the  use  of  the  mer- 
cury air-pump  is  the  necessity  of  constantly  raising  the  mercury  back 
to  its  former  level,  in  order  to  keep  the  pump  in  action.  This  usually 
employs  the  whole  time  and  attention  of  the  operator,  and  often  gives 
rise  to  accidents  of  all  kinds.  In  order  to  overcome  this  difficulty  as 
far  as  possible,  the  author  has  devised  a  method  of  keeping  the  pump 
automatically  in  constant  action  by  means  of  water  pressure.  The 
arrangement  used  i.s  illustrated  by  the  accompanying  sketch. 


Water  enters  through  the  tube  L,  and  three-way  tap  A,  into  the 
cylinder  B,  the  air  escaping  into  the  glass  vessel  C,  and  by  its  pres- 
sure forcing  the  mercury  into  the  pump  D,  and  effecting  exhaustion 
in  the  well-known  manner.  The  long  barometer  tube  is  replaced  by 
the  glass  valve  H. 

As  soon  as  a  sufficient  amount  of  mercury  has  been  pressed  into 
the  pump,  the  beam  on  which  the  vessel  C  is  supported  becomes 
heaviest  on  the  left-hand  side,  and  is  depressed  in  this  dirfction;  this 
causes  a  rotation  of  the  thtee-way  tap  in  such  a  manr.er  that  the 
water  supply  is  shut  off,  and  the  water  which  is  under  the  pressure 
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cf  the  air  is  remove d  by  the  tube  A.  At  the  same  time,  the  moveable 
weight  F  also  falls  to  the  left  hand,  and  serv(?s  kg  to  increase  the 
weight  on  this  side  that  the  whole  of  the  mercury  must  flow^  ffoni  D 
into  C,  before  the  latter  becomes  the  heavier;  then  rotation  of  the 
beam  and  tap  again  take  place,  the  weight  F  falls  to  the  right,  and 
the  pomp  is  once  more  set  in  action. 

To  the  moveable  weight  F  is  attached  an  arrangement  by  means 
of  which  the  air  collecting  in  the  globe  1)  can  be  tiansferred  for  five 
successive  times  into  a  small  and  perfectly  vacuous  receiver,  H,  and 
not  until  the  sixth  time  of  working  the  pump  allowed  to  escape  into 
the  air.  This  is  effected  by  attaching  to  the  weight  F  a  small,  six- 
toothed  wheel,  having  a  deep  incision  between  two  of  the  teeth. 
Each  time  the  weight  falls  to  the  right  the  wheel  is  rotated  through 
the  distance  between  two  of  its  teeth,  and  a  peg,  which  serves  to  stop 
the  falling  weight,  comes  for  five  successive  times  in  contact  with  the 
circumference  of  the  wheel.  The  sixth  time,  however,  the  peg  enters 
the  incision,  and  the  weight  thus  falls  further  to  the  right.  This  time, 
therefore,  a  larger  quantity  of  mercury  must  be  forced  out  of  C  into 
D  before  the  beam  is  over-balanced  on  the  left-hand  side,  and  this 
can  be  so  arranged  that  the  mercury  now  fills  the  whole  of  the  small 
receiver  R,  and  forces  the  air  contained  in  it  through  the  tube  S  into 
the  atmosphere.  In  this  way,  very  perfect  exhaustion  can  be 
effected. 

The  above  arrangement  in  connection  with  the  weight  F  renders  it 
possible  to  reguLite  the  heie:ht  to  which  the  mercury  will  rise  to 
within  half  a  centimeter.  The  rate  at  which  the  mercury  rises  can 
very  easily  be  regulated  by  means  of  the  tap.  Instead  of  allowing 
the  air  to  escape  directly  into  the  atmosphere,  it  may  first  be  passed 
into  a  second  receiver,  which  is  exhausted  by  means  of  a  water-pump. 
The  most  perfect  exhaustion  is  thus  bbtained.  H.  C. 


I  n  0  r  g  a  n  i  c   C  h  e  m  i  s  t  r  y. 


Conversion  of  Sodium  Pyrophosphite  iiito  Sodium  Hydrogen 
Phosphite.  By  L.  Amat  {Compt.  re^id.,  112,  627— 530).— The  con- 
version of  sodium  pyrophosphite  in  aqueous  solution  into  sodium 
hydrogen  phosphite  follows  the  same  law  as  the  hydration  of  meta- 

phosphoric  acid  (Abstr.,  1889,  671),  the  equation  being  log  ^  ~  ^'  = 

I  —  0 
kx  log  e  ;  where  0o  is  the  quantity  of  acid  phosphite  originally  present, 
0  the  quantity  present  at  any  given  instant,  I  the  maximum  possible 
quantity  of  acid  phosphite,  and  x  the  time  in  hours. 

The  change  is  more  rapid  the  more  concentrated  the  solution,  but 
the  velocity  of  transformation  is  such  that  k  remains  constant,  the 
decrease  in  velocity  owing  to  reduction  being  compensated  by  the 
accelerating  influence  of  the  acid  phosphite. 
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In  presence  of  free  acid  (sulphuric),  the  rate  of  change  is  greatly 
increased,  doubtless  because  the  acid  liberates  pyrophosphorous  acid, 
which  rapidly  alters.  Under  these  conditions,  the  value  of  k  gradually 
decreases,  and  the  equation  already  given  only  represents  the  results 
in  a  very  general  way.  C.  H.  B. 

Silicobromoform.  By  A.  Besson  (Gompt.  rend.,  112,  530—532). 
— When  carefully  dried  hydrogen  bromide  acts  on  crystallised  silicon 
at  a  temperature  below  redness,  the  product  consists  of  silicon 
bromide  boiling  at  153°  and  silicobromoform,  in  proportion  which, 
even  under  favourable  conditions,  does  not  exceed  5  per  cent,  of  the 
product.  When  air  is  allowed  to  enter  the  apparatus,  a  substance  is 
formed  which  crystallises  in  yellow  plates  ;  it  seems  to  be  a  silicon 
oxy  bromide. 

Silicobromoform  is  a  colourless  liquid  which  does  not  solidify  even 
at  — 60°,  and  boils  without  decomposition  at  lU9 — 111°  in  presence  of 
an  inert  gas.  In  presence  of  air,  it  fumes  abundantly  and  ignites 
spontaneously;  its  vapour  forms  explosive  mixtures  with  air.  It  is 
decomposed  by  water,  and  also,  with  great  violence,  by  alkalis. 

Ammonia  acts  energetically  on  silicobromoform  with  development 
of  heat  and  light,  but  the  white  product  is  indefinite  in  composition, 
and  contains  silicon,  hydrogen,  bromine,  and  ammonia.  Hydrogen 
phosphide  does  not  combine  with  silicot)romoform  at  —40°  under 
ordinary  pressure,  but  under  a  pressure  of  25  atmos.  at  +  15°,  a  white 
solid  is  formed,  which  persists  for  some  time  after  the  removal  of  the 
pressure.  Silicochloroform  yields  a  similar  product,  which,  however, 
decomposes  as  soon  as  the  pressure  is  removed,  even  at  —22". 

C.  H.  B. 

Sodamide  and  Disodammonium  Chloride.  By  Joannis 
(Compt.  rend.,  112,  392 — 394). —  Sodammonium  decomposes  very 
slowly  at  the  ordinary  temperature  into  hydrogen  and  sodamide,  the 
change  being  slightly  more  rapid  when  exposed  to  light  than  in  the 
dark.  The  decomposition  tends  to  a  limit  as  the  pressure  of  the 
hydrogen  increases.  As  the  hydrogen  and  excess  of  ammonia  escape, 
the  sodamide,  NHzNa,  separates  in  white,  transparent  crystals,  about 
1  mm.  long. 

Sodium  chloride  interacts  with  sodammonium,  but  does  not  form 
the  subchloride  described  by  Rose.  One  equivalent  of  hydrogen  is 
liberated  for  each  equivalent  of  sodammonium  used,  and  when  the 
sodium  chloride  is  in  excess,  the  liquid  becomes  colourless.  The 
precipitate,  when  washed  with  liquefied  ammonia,  is  sodamide  free 
from  chlorine.  The  rapid  decomposition  of  sodammonium  under 
these  conditions  is  due  to  the  formation  of  an  unstable  disodammonium 
chloride,  NHaNaoCl,  which  can  be  obtained  (mixed  with  excess  of 
sodium  chloride)  by  the  action  of  excess  of  sodium  chloride  on  sodium 
in  presence  of  a  quantity  of  liquefied  ammonia  insufficient  to  dissolve 
all  the  sodium  chloride.  It  is  decomposed  by  liquefied  ammonia  into 
sodium  chloride  and  sodamide,  and  is  also  decomposed  by  water, 
without  noise  and  without  evolution  of  hydrogen,  yielding  ammonia, 
sodium  hydroxide,  and  sodium  chloride.  C.  H.  B. 
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Combination  of  Ammonia  with  Chlorides.  By  Joannis 
(Go7n,pt.  rend.,  112,  337 — 339). — Fused  sodiam  chloride  dissolves 
readily  in  liquefied  ammonia  at  —10°,  the  vapour  pressure  of  the 
solution  beino^  slightly  inferior  to  that  of  the  liquefied  gas  alone  at 
this  temperature.  On  further  coolincr  to  —30°,  and  allowing  the 
ammonia  to  escape  at  oiclinnry  pressure,  slender,  white  needles 
quickly  separate.  After  evolution  of  gas  at  —30°  has  ceased,  the 
temperature  is  allowed  to  rise  slowly.  Very  little  gas  escapes  up  to 
—  24°,  but  beyond  this  point  the  evolution  of  ammonia  becomes  more 
rapid.  The  gas  evolved  above  —24°  was  collected  in  dilute  acid;  it 
was  found  that  the  ratio  NH^/'NaCl  =  4*998,  and  hence  a  compound 
is  formed  of  the  composition  NaCl,5NH3.  It  has  the  following  dis- 
sociation pressures : — 

B-24°         -20-8°         -17-5°         -150''         -10-0°         -7-0° 
777  892  1074  1305  1777  2130  mm. 

No  evidence  could  be  obtained  of  the  formation,  even  at  — 72°,  of 
y  compound  of  potassium  chloride  and  ammonia  recognisable  by  a 
specific  tension  of  dissociation. 

I ^^^  Barium  chloride  combines  very  slowly  with  ammonia,  but  if  the 
^■ihydrous  salt  is  brought  in  contact  with  the  liquefied  gas,  combina- 
tion takes  place  somewhat  rapidly,  and  if  the  excess  of  ammonia  is 
allov>ed  to  escape  at  0°  under  atmospheric  pressure,  the  residue  has 
the  composition  BaClo,8NH3.  Its  dissociation  pressure  is  541  mm.  at 
0°  and  1850  mm.  at  28'4°,  and  if  the  ammonia  is  continually  removed, 
the  pressure  remains  con&tant  at  the  latter  temperature  until  decom- 
position is  complete.  C.  H,  B. 

Dissociation  of  Magnesium  Oxide  by  Means  of  Metallic 
Magnesium.  By  H.  N.  Morse  and  J.  White  (Amtr.  Chem..  /.,  13, 
128 — 129). — The  authors  have  already  described  the  dissociation  of 
the  oxides  and  sulphides  of  zinc  and  cadmium  when  heated  in  a 
vacuum  with  their  respective  metals  (Abstr.,  1889,  755).  The  method 
employed  for  similar  experiments  on  magnesium  oxide  was  the  same, 
except  that  an  iron  tube,  closed  at  one  end,  was  inserted  into  the 
back  half  of  the  glass  tube  to  prevent  contact  of  the  magnesium 
vapoui-  with  the  glass.  ^Ihe  magnesium  was  distilled  in  a  vacuum  as 
described  by  Burton  and  Vorce  (Abstr.,  1890,  850),  and  the  oxide  was 
heated  to  redness  in  a  vacuum  until  it  ceased  to  give  off  carbonic 
anhydride  ;  from  4'5  to  10  grams  of  the  metal  was  then  dropped  into 
the  tube,  followed  l)y  1'5 — 3  grams  of  the  oxide.  The  tube  was 
exhausted  and  heated  to  bright  redness,  when  the  phenomena  that 
presented  themselves  were  similar  to  those  observed  in  the  previous 
experiments,  the  magnesium  oxide  being  transported  to  the  front 
part  of  the  tube,  in  quantity  varying  with  the  thoroughness  with  which 
the  metal  and  oxide  were  mixed.  Carbonic  anhydride  (from  the 
carbon  in  the  iron)  and  from  1-5  to  3  c.c.  of  oxygen  were  evolved 
during  the  experiment.  A.  G.  B. 


It 


Melting  Point  of  certain  Alloys.    By  F.  C.  Weld  (Amer.  Chem. 
,  13,   121— 123).— Heycock  and  Neville    (Proc,    1889,    41)    have 
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shown  that  the  addition  of  each  atom  of  lead  to  100  atoms  of  fTn 
lowers  the  melting  point  of  the  tin  by  222^.  The  author  finds  that 
this  rule  only  holds  with  quantities  of  lead  up  to  15  atoms  to  100 
atoms  of  tin,  after  which  the  melting  points  are  not  so  low  as  they 
should  be  when  calculated  by  the  rule.  The  lowest  melting  point 
obtained  is  that  of  38  atoms  of  lead  to  100  of  tin  (180''). 

The  effects  of  this  reduction  of  the  melting  point  are  not  cumulative ; 
thus,  an  alloy  of  100  atoms  of  tin  with  57'28  atoms  of  lead  melts  at 
180",  whilst  one  of  100  atoms-of  tin  witli  bl'^o  atoms  of  lead  and  5'8'J 
atoms  of  mercury  melts  at"17:r,  not '180*  —  5-89  x  2-3°  =  166'45°. 

A.  G.  B. 
.   Note. —  The  author  seems  to  overlook  the  fact  that  Heycock  and 
Neville   referred  explicitly  to  the  addition  of  "  small  quantities  "  of 
lead.     It  is  well  known  that  Raoult's  method  only  holds  for  dilute 
solutions.  [Editors.] 

Hydrated  Lead  Oxide.  By  C.  Luedfkixg  {Amor.  Chew.  /.,  13, 
120— 121).— Schaffner's  hydrated  lead  oxide,  2PbO,H,0,  is  obtained 
in  large  crystals  when  litharge  is  boiled  with  potassium  hydroxide, 
and  the  cold  solution  allowed  to  slowly  absorb  carbonic  anhydride  by 
exposure  to  air ;  as  the  potassium  hydroxide  becomes  converted 
into  carbonate,  short,  thick,  well-developed,  colourless,  transparent, 
tetragonal  cry^stals  (a  :  ?>  :  c  =  1  :  1  :  0'824)  are  deposited  ;  they  are 
highly  refractive  and  brilliantly  lustrous  ;  they  are  alkaline,  and 
become  opaque  from  formation  of  carbonate  when  exposed  to  air,  and 
yellow  from  formation  of  oxide  when  heated, ""but  in  both  cases  they 
retain  the  original  crystalline  form.  A.   G.  B. 

Copper  Arsenates.  By  A.  Hirsch  (Chem.  Cenh.,  1891,  i, 
15 — 16;  from  Inaug.  Diss.  Halle). — Tetracupric  arsenate,  4CuO,As205 
-I-  H2O,  has  been  already  prepared  by  Debray,  Friedel  and  Sarasin, 
and  Coloriano.  The  author  has  prepared  it  by  the  action  of  disodium 
arsenate  on  an  excess  of  cupric  chloride  in  contjentrated  solution.  It 
is  white,  very  stable,  and  -^oes  not  react  with  silver  nitrate  ;  with 
disodium  arsenate,  it  becomes  blue.  It  w^as  also  obtained  combined 
with  3^mols.  HoO. 

Tricupric  arsenate  is  obtained  by  adding  sodium  acetate  to  the 
filtrate  from  the  precipitation  6f  disodiinn  acetate  with  excess  of 
cupric  sulphate.  It  is  also  obtained' by*~the  aciion  of  trisilver  arsenate 
on  cupric  chloride. 

Several  copper  sodium  arsenates  were  prepared :  2Cu3As.^08 
+  NaH2As04  -f  oHgOj'from  disodium  arsenate  and  excess  of  cupric 
sulphate  ;  6C03AK2O8  -f  2NaH2As04  +  Na2HAs04  ■+•  13'5H20,  or 
33'5H20,  or  I6H2O.  from  cupric  sulphate  and  excess  of  sodium 
arsenate.  If  the  excess  of  cupric  sulphate  is  very  considerable,  the 
compound  oCuO;2As205  is  formed.  From  cupric  nitrate,  with  excess 
of  disodium  arsenate,  the  salts  GCuaAs-Og  +  2Na2HAs04  +  I9H2O 
and  4CU3AS2O8  +  Na2HAs04  +  llHoO  w^ere  obtained;  whilst,  if  the 
cupric  nitrate  is  in  excess,  the  salts  5CuO,2As205  and  8CuO,3Ap205 
are  formed.  The  following  double  salts  were  obtained  by  the  action 
of  cupric  chloride  on  disodium  arsenate  in  dilute  solution  :  3Cn3As208 
+  2NaCl  +  13'5H,0  or  17-5H20,  SCusAsaOs  +  3^"aCl  +  I9H2O  or 
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23H2O,  and  CU3AS3O8  +  ^N'aCl  4-  7-5HoO.  The  two  last  are  obtained 
from  the  former  by  the  decomposing  action  of  water.  The  chlorine 
is  combined  with  the  sodium  in  these  salts,  since  silver  nitrate  reacts 
with  them  to  form  silver  chloride  without  precipitating  any  cupric 

^oxide,  as  it  would   do  if   the  chlorine  were  in  the  form  of  cupric 

^kychloride. 

^B  From  all  these  salts,  if  they  are  washed  first  with  cold  and  then 

^Bith  hot  water,  the  white  tetracupric  arsenate  is  obtained. 

■  J.  W.  L. 

^p  Hydratad  Sodium  Manganites.     By  G.  Rousseau  (Compt.  rend., 

^T12,  525 — 527). — Potassium  permanganate  at  200°  splits  up  into  an 
alkaline  manganite  and  manganese  dioxide,  and  when  the  action  of 
heat  is  prolonged,  the  two  products  interact  with  formation  of  potas- 
sium manganite  and  free  alkali.  Sodium  permanganate  behaves  in  a 
similar  way  at  about  3U0°,  the  change  being  complete  after  six  hours. 
Boiling  water  removes  from  the  product  a  brown,  amorphous  sub- 
stance which  probably  corresponds  wath  Gorgeu's  colloidal  manganese 
dioxide.  After  repeated  lixivia  tion,  the  hydrated  manganite 
8Mn02,Na20,5H20  is  left  in  black,  microscopic  crystals.  It  loses 
4  mols.  H2O  at  150"  to  180°.  and  becomes  anhydrous  at  250° ;  between 
this  point  and  440°,  it  undergoes  no  further  change  ;  but  at  dull  redness, 

^^  begins  to  polymerise  with  loss  of  sodium. 

^»  Sodium  manganate  was  prepared  by  heating  3  grams  of  sodium  per- 

^^anganate  with  4  grams  of  sodium  hydroxide  and  a  small  quantity 
of  water,  and  when  the  efFervescence  due  to  liberation  of  oxygen 
ceased,  5  grams  of  sodium  chloride  was  added,  and  the  heating  con- 
tinued. Four  to  five  hours  heating  at  the  highest  temperature  of  a 
Iunsen  burner  yields  silky,  black  needles  of  the  hydrate 
12MnO,,Na20,4H20, 
hich  becomes  anhydrous  between  130°  and  170°.  With  a  higher 
imperature  and  a  larger  proportion  of  sodium  chloride,  rhomboidal 
lamellae  of  a  new  hydrate,  16Mn02,Na20,8H20,  are  obtained ;  this  loses 
7  mols.  H.O  between  150°  and  180°,  and  becomes  anhydrous  at  about 
2^0°.  At  a  yellow  heat,  the  product  consists  of  black  needles, 
]2Mn02,Na,0,4H20,  idemtical  in  appearance  and  composition  with 
those  obtained  at  about  800°  by  means  of  a  Bunsen  burner. 

When  sodium  manganate  is  heated  from  300°  up  to  a  yellow  heat, 
the  series  of  changes  is  as  follows  :  the  first  product  is 

8Mn02,Na20,5H20, 

which  above  500°  polymerises,  and  at  800°  is  converted  into 
r2iMn02,Na20,4H20.     At  about  1000°,  the  compound 

IGMnO^.'N-a^CSHaO 
is  formed,  but  between  1200°  and  1300°  it  splits  up  into  the  com- 
pound,  8Mn02,Na20,5H20,  that  is   formed   at  300°.       At   a    yellow 
heat,  the  hydrate  12Mn02,Na20,4H20  reappears,  and  tends  to  pro- 
duce another  cycle  of  the  same  kind. 

The  author   has   previously  observed  analogous  variations    in  the 
condensation  of  the  anhydrous  manganites  of  the  alkaline  earths. 

C.  H.  B. 

,     VOL.  LX.  2   X 
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The  Carbon  of  Spiegeleisen.  By  B.  Rathke  (Annalen,  260, 
333 — 337). — When  a  sample  of  semi -crystalline  ferromanganese  (oU 
grams),  containing  66  per  cent,  of  manganese,  is  reduced  to  a  fine 
jDowder,  covered  witli  water,  and  bromine  (185  grams)  gradually 
added  to  the  mixture  with  constant  shaking,  until  no  further  action 
is  observed,  a  slight  development  of  heat  takes  place,  but  no  gas  is 
evolved;  on  adding  water  and  distilling,  a  small  quantity  of  carbon 
tetrabromide,  which  seems  to  contain  a  little  carbon  tetrachloride, 
collects  in  the  receiver.  The  insoluble  carbonaceous  residue,  after 
having  been  repeatedly  boiled  w4th  hydrochloric  acid,  washed,  and 
dried  at  lOC^,  is  a  black,  granular  powder  (3'7  grams),  similar  in 
appearance  to  gunpowder.  A  sample  of  this  powder  was  digested 
wuth  hydrofluoric  acid  to  free  it  from  silica,  washed  well,  dried  at  110°, 
and  analysed  with  the  following  result  (in  percentages)  : — Carbon  = 
49*97,  hydrogen  =  212,  bromine  =  21*25,  chlorine  =  147,  and 
oxygen  =  25'19  ;  it  also  contains  traces  of  iron  and  manganese  and 
has  a  faint  acid  reaction.  When  treated  with  ammonia  at  100°,  it 
loses  13'8  per  cent,  of  bromine  and  0*82  per  cent,  of  chlorine,  and  the 
residual  powder  retains  ammonia  even  after  having  been  dried  at  110". 
When  the  original  carbonaceous  residue  is  boiled  with  sodium  carb- 
onate (bat  not  with  sodium  chloride),  it  loses  13*94  per  cent,  of 
bromine  and  1*58  per  cent,  of  chlorine  ;  the  undissolved  substance 
has  a  neutral  reaction  and  the  following  percentage  composition  :  — 
Carbon  =  50*71,  hydrogen  =  213,  bromine  =  7*41,  sodium  =  7*39, 
and  oxygen  =  32*36. 

These  results  show  that  the  carbonaceous  residue  obtained  from 
ferromanganese  in  the  manner  described  above  has  the  character  of 
an  organic  acid.  F.   S.  K. 

Crystalline  Ferromanganese.  By  B.  Rathke  {Annalen,  260, 
326 — 332). — Three  samples  of  crystalline  ferromanganese  were 
analysed  with  the  following  results  : — 

Carbon,         Silicon.         Iron.  Manganese.     Phosphorus. 

1 7*47  0-18  -9*48  82*45  0*10 

II 7*45  0*15         16*99  75*73  0*12 


III 6*48  0*52         47*93  44*99 


F.  S.  K. 


Atomic  Weight  of  Rhodium.  By  K.  Seubert  and  K.  Kobb^ 
{Aymalen,  260,  314 — 325). — The  atomic  weight  of  rhodium  has  been 
determined  by  the  method  previously  employed  by  Jorgensen  (Abstr., 
1883,  1060),  namely,  by  decomposing  pure  chloropurpureorhodium 
chloride,  Rho(NH3)ioCl6,  in  a  stream  of  hydrogen. 

Thrae  different  samples  of  metal  were  used  for  the  preparation  of 
this  salt.  The  atomic  weight  was  found  to  be  102*7  (O  =  15*96)  as 
the  average  of  ten  separate  determinations.  F.  S.  K. 
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Mineralogical   Chemistry. 


I^B     Native  Silver   and   Dioptase  from   French   Congo.     By  E. 

Jannettaz  (Compt.  rend.,  112,  44(5 — 447). — Dioptase  of  an  emerald- 
green  colour  was  found  in  some  cases  intimately  mixed  with  quartz 
crystals  of  tlie  usual  form  and  chrysocoUa,  in  others  embedded  in 
limestone.      The  dioptase  crystals  have  the  usual  form,  and  a  crystal 

ut  normally  to  its  axis  shows    ring's  with  aiblack  cross  ot'  positive 

ign,  as  in  the  dioptase  from  the  Ural. 
One     of    the    specimens    of     calcium    carbonate,    crystallised    in 

(hombohedrons,  and  obtained  from  the  copper  mine  of  Mindouli, 
bout  two  leagues  east  of  Comba,  between  Bonanza  and  Brazzaville, 
pntained  several  grains  of  native  silver,  including ,  a  group  of 
ctahedrawith  very  distinct  faces.  C.  H.  B. 

Goethite,  Serpentine,  and  Garnet  from  Canada.     By  B.  J. 

Harrington  (Jahrb.  f.Min.,  1801,  i,  Kef.  241—242;  from  C'ln.  Bee. 
Sci.,  4,  93 — 99). — GuetKite  occurs  with  haematite,  li'monite,  proustite, 
pyrolusite,  calcite,  and  barytes  in  veins  in  the  lower  carboniferous 
liniestcme  at  Clifton,  Nova  Scotia.  Analysis  yielded  the  following 
esults : — 


88-92  014  10-20  0-32 


I 

^H  The  sp.  gr.  of  the  mineral  is  4*217,  and  its  hardness  5. 
^B  Serpen' ine. — Narrow  veins  -  of  white  or  apple-gieen  serpentine 
^Bpccur  in  a  dark  serpentine  in  the  asbestos  mine  at  Coieraine, 
^^lastern  Townships.  Fresh  from  the  mine,  the  mineral  is  so  soft  that 
it  can  be  moulded  with  the  fingers.  In  the  air,  it  becomes  gradually 
liarder,  until  it  attains  a  hardness  of  3"5.  An  analysis  of  dry  material 
rave  : — 


gave 


SiOg.  MgO.  FeO.        MnO.         NiO.  CaO.  H2O. 

48-13         42-05         0-37       trace       trace       trace         13-88 


The  sp.  gr.  of  the  mineral  is  2-514. 

Garnet  is  met  with  at  Oxford,  St.  Jerome,  and  Grenville,  and  also 
in  Ottawa  Co.,  Ontario,  in  the  well-known  apatite  region.  Analysis 
yielded : — 


SiOs. 

AI0O3. 

reo03. 

MnO. 

CaO. 

Ignition. 

Total. 

3G-22 

18  23 

7-17 

0-63 

37-39 

0-70 

100-34 
B.  H.  B 

Manganese  Ores  of  Transcaucasia.  By  N.  Kozovski  {Zdt. 
Knjst.  Min.,  18,  630,  from  the  Buss.  Min.  J.,  4,  1—29).— The 
manganese  ore,  pyrolusite,  occurs  in  a  calcareous  sandstone,  and  gave 
on  analysis  the  following  results  : — 

2x2 
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HoO. 

Insol.  in  acids. 

SiOo. 

P2O5. 

Mn. 

P. 

I. 

0-61 

0-47 

0-89 

112 

57-02 

0-48 

11. 

1-04 

5-04 

4-.36 

102 

55-00 

0-45 

III. 

5-78 

8-47 

7-88 

116 

45-50 

0-48 
B.  H 

m 


B. 

Manganese  Ore  in  Ekaterinoslav.  By  N.  Kozovski  (Zeif. 
Krijst.  Min.,  18,  631,  from  the  Russian). — The  ore,  pyrolusite, 
occurs  in  a  manganiferous  claj,  and  gave  on  analysis  the  following 
results : — 

MnOs.  P.         FeA-       SiOj.       CuO.  S.  MgO.  Total. 

T.     85-07       trace       1-23       8-10       1-37       0-08       1-08  96-98 

II.     81-03       0-36       1-90      9-33      1-95      0-07      0-85  96-43 

B.  H.  B. 

Breunerite  and    Bloedite,   from  Hall,  in   Tyrol.    Bj  H.  t. 

FouLLON  (Zeit.  Kryst.  Mhi.,  18,  658—659;  from  Jahrb.  Jc.  h.  GeoL 
Reichsanst.,  38,  1). — With  galena,  breunerite  occurs  in  anhydrite  in 
aggregates  resembling  pinolite,  and  gave  on  analysis  : — 

FeO.  MnO.  MgO. 

11-88  1-36  37-68 

Bloedite  of  a  yellow  colour  is  met  with  in  the  rock  salt,  and  gave  on 
analysis : — 

SO3.  MgO.  NajO.  CI.  H2O.  Total. 

46-35         12-59         1720        099        2378        10091 

B.  H.  B. 

Melanophlogite.  By  G.  Frtedel  (Jnhrh.  f.  Min.,  1891,  i,  Ref. 
201—205  ;  from  Bvll  Soc.  Fran.  Min.,  13,  356).— The  author  collected 
a  series  of  good  specimens  of  melanophlogite  in  the  Solfara  Giona,  in 
Sicily,  and  has  subjected  them  to  careful  investigation.  The  mineral 
occurs  in  a  bed  of  limestone,  occurring  in  cavities  with  sulphur, 
calcite,  and  celestine.  The  crystals  are  in  the  form  of  cubes  or  small 
globes  composed  of  a  large  number  of  cubes.  From  the  optical 
examination,  the  author  concludes  that  melanophlogite  is  formed  of 
six  quadratic  pyramids,  the  mineral  affording  an  example  of  a  peculiar 
kind  of  quadratic  pseudo-cube  and  not,  as  Mallard  suggests,  of  a 
pseudomorph.  The  mineral  has  a  sp.  gr.  of  2030,  and  gave  on 
analysis  the  following  results  : — 

SO3.  SiOo. 

6-19  9318 

The  formula  is  SO3,20SIO2.  There  is  also  a  variable  percentage  of 
carbon,  which  the  author  regards  as  unessential,  as  the  limestone  in 
which  the  mineral  occurs  is  highly  bituminous.  The  crust,  on  which 
the  melanophlogite  is  planted,  consists  of  opal,  and  the  author  is  of 
opinion  that  the  melanophlogite  has  been  formed  by  the  action  of 
sulphuuic  anhydride  on  this  mineral  at  a  temperature  not  exceeding 
100°.  On  a  specimen  of  sulphur,  the  author  fonnd  spheroirlal  groups 
of  melanophlogite  crystals,  the  cr\stals  being  hexagonal  and  exhibit- 


I 
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ing  the  form  of  tridymite.  This  variety  he  terms  hexagonal 
nielanophlogite  in  contradistinction  to  the  quadratic  variety  crys- 
tallising in  pseudo-cubes.  B.  H.  B. 

'  Ferronatrite.  By  A.  Arzruni  and  A.  Frenzel  (Zeit.  Krysf.  Min., 
18,  695 — 598). — Under  the  name  of  ferronatrite,  Mackintosh  (Abstr,, 
rl890,  455)  described  an  iron  sodium  sulphate  occurring  with  other 
ftron  sulphates  ia  Chili.  As  the  description  of  this  mineral  did  not 
■accord  with  that  of  a  similar  mineral  from  Caracoles,  Chili,  Frenzel 
suggested  for  the  latter  the  name  of  gordaite.  The  mineral  ferro- 
natrite was  subsequently  described  by  Genth  and  Pen  field  (this 
vol.,  274),  and  from  this  description  the  authors  conclude  that  gordaite 
nd  ferronatrite  are  identical.     A  new  analysis  gave  : — 


S03. 

FesOa. 

NasO. 

H2O. 

Total. 

50-85 

17-69 

20-22 

11-90 

100-66 

Formula  :  8Na2S04,Fe2S30i,  -f-  6H2O.  B.  H.  B. 


SiO.^. 

AI0O3. 

FeoOa. 

CaO. 

K.p. 

NajO. 

H2O. 

Total. 

I. 

75-36 

14-21 

0-13 

0-84 

2-72 

4-78 

1-09 

99-13 

n. 

7619 

13-42 

0-41 

1-35 

2-63 

4-57 

1-15 

97-72 

III. 

72-78 

14-15 

0-17 

0-82 

2-48 

4-51 

4-35 

^J-26 

Eutaxitic  Glasses  of  the  Liparites.  By  P.  Wenjukoff  (Jahrh. 
f.  Min.,  1891,  i.,  Hef.  281 — 282;  ironi  Trau.  koc.  natur.  St.  Peterahourgy 
21,  1 — 19). — In  the  island  of  Unga,  east  of  Kamtchatka  and  in  the 
River  Marekanka,  massive  rocks  of  banded  structure  occur.  Light 
and  dark  bands  alternate.  In  polarised  light,  under  the  microscope, 
it  is  seen  that  both  rocks  consist  essentially  of  spherolites  of  finely 
fibrous,  radiated  structure.     Analysis  gave  the  following  results  : — 

|„.,.. .„....„, 

j^BllI.  perlite  from  the  Marekanka.  These  analyses  show  that  these 
rocks  are  chemically  indentical  with  various  liparite  glasses.  They 
therefore  belong  undoubtedly  to  the  liparites,  and  are  distinguished 
from  obsidian  and  similar  rocks  merely  by  their  banded  structure 
and  by  the  fact  that  devitrification  has  advanced  further.  The 
author  proposes  to  include  all  such  banded  rocks  in  a  separate  group 
of  "  eutaxitic  glasses."  Such  rocks  are  widely  distributed,  occurring, 
as  they  do,  in  Hungary,  Lipari,  the  Yellowstone  Park,  Teneriffe, 
Mexico,  New  Zealand,  Ecuador,  Japan,  Shropshire,  and  Snowdon. 

B.  H.  B. 

Basaltic  Hornblendes.  By  C.  Schneider  {Zeit.  Kryst.  Min.,  18, 
579 — 584). — The  author  gives  the  results  of  analyses  of  various 
basaltic  hornblendes,  and  notes  the  connection  existing  between  the 
percentage  of  ferrous  oxide  and  the  direction  of  extinction  observed 
in  the  specimens  examined.  The  hornblendes  analysed  were  from  the 
following  localities :  1.  From  the  basalt-tuff  of  the  Goldkaute, 
Vogelsberge  (sp.  gr.  3-249)  ;  II.  From  Bohemia;  III.  From  Hart- 
liuijen,  in  the  Westerwald  (sp.  gr.  3-247)  ;  lY.  From  Hoheberg,  near 


II 


Giessen  (sp.  gr.  3247)  ;  V.  From  VVolkenburg,  in  the  Siebengebii 
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YI.  From  the  Laacher  See  (sp.  gr.  3"245).  The  analytical  results 
were  as  follows  : — • 

SiOo.  TiOs-  AI2O3.  FesOa.  FeO.  MgO.  CaO.  IS'aoO.    X.O.  Total. 

I.  40  66  4-99  14-89  10-«4  0-57  1238  12-80  1-59    1-77  10049 

11.39-75  5-40  15-00  7'86  2-89  14-16  12-97  1-92    1-61  101-56 

III.  40-15  521  14-34  780  453  13-14  11-75  2-31    114  10037 

IV.  40-14  4-26  14-30  7-07  6-48  11-62  12-00  222    1-35  99-44 
Y.  39  29  14-86  16-57  9.1H  3-19  10*40  12-90      ?         ?  — 

YI.  39-05    4  68    1545      639    734    1128    1375    134   094    10022 

For  comparison,  the  author  also  gives  four  published  analyses  of 
hornblende  (1)  from  a  hornblende-andesite  dyke  in  the  Kaiserstuhl, 
(2)  from  the  hornblende-diabase  of  Graveneck,  with  4-97  per  cent, 
of  titanium  anhydride,- (3)  from  Jan  Mayen,  and  (4)  from  13ohemia, 
with  0-89  per  cent,  of  titanium  -anhydride.  The  results  of  the 
author's  analyses  show  that  there  is  a  great  uni.'ornity  in  the  com- 
position of  the  basaltic  hornblendes,  if  the  proportion  of  ferrous  and 
ferric  oxides  is  neglected.  Many  lavas,  such  as  the  leucite  basalt  of 
Ulrichstein  and  the  basalt  of  Hartlingen,  are  very  similar  in  com- 
position. From  the  external  characters  of  the  basaltic  hornblendes, 
the  author  was  led  to  believe  that  they  had  been  subjected  to  altera- 
tion. In  order  to  obtain  evidence  on  this  point,  he  submitted  speci- 
mens to  the  action  of  superheated  steam  at  a  red  heat.  Before  igni- 
tion, the  proportion  of  ferrous  oxide  and  the  angle  of  extinction  of 
the  various  hornblendes  were  as  follows  : — 

Laacher  See    703  per  cent.  8^* 

Altehbuseck    :6-27       „  6  to  8 

Hartlingen 453     .„  2  to  4 

Wolkenbnrg 3-19       „  1  to  3 

Bohemia 289       „  1 

Ortenberg    0*57      „  0 

After  long  ignition  of  all  these  varieties,  the  direction  of  extinction 
became  straight,  and  all  the  ferrous  oxide  was  converted  into  ferric 
oxide.  The  hornblendes  became dichroic  and  acquired  the  characters 
of  the  varieties  from  Bohemia  and  Ortenberg.  B.  H.  B. 

Undetermined  Silicates  from  the  Kaiserstuhl.  By  A.  Knop 
(Zeit.  Kryi^t.  Min.,  18,  668). — A  secondary  mineral,  probably  identi- 
cal with  the  "  sideroklept "  of  Saussnre,  occurring  in  the  limburgite 
of  Sasbach,  gave  on  analysis  the  following  results  : — 

SiOs.  AI2O3.         Fe^Og.  MgO.         MnO.  H2O.  Total. 

51-20         8-29         19-62         4-04         0-25         18-80         100*20 

Protonontronite  is  the  name  given  by  the  author  to  a  dark-grey 
mineral  which  gave  on  analysis — 

SiOg.       AI2O3.       FeO.         MgO.        MnO.       CaO.         HoO.  Total. 

48-52       5-94       6-00       24-72       0-59       2*79       1070       99-26 

B.  H.  B. 
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Melanite  from  the  Kaiserstubl.  Bj  R.  Soltmann  (Zeit.  Kryst. 
Min.,  18,  628 — 629). — The  author  gives  the  results  of  an  analysis  of 
melanite  from  Oberrothweil,  in  the  Kaiserstuhl : — 


SiOs.          TiOs.  ZrOs.      AloO.,.  FePg.       MngOg.      FeO.         CaO. 

30-48       11-01  1-28      3-"l3  15-21       0-28       3*84      30-19 

MgO.       Na^O  +  K2O.  Ignition.  Total. 

2-28            1-65  0-19  99-54 


L..,^.., .....^ 

of  zirconia  is  of  interest,  as  it  has  not   hitherto  been  detected  in  a 
mineral  of  the  garnet  group.  B.  H.  B. 

Composition  of  Idocrase.  By  A.  Kenngott  (Jahrh.  f.  Min., 
1891,  i.,  Mem.  200 — 207). — The  composition  of  idocrase  (vesuvian), 
a  mineral  of  which  more  than  fifty  analyses  are  known,  has  not  yet 
been  definitely  formularised.  The  author  has  consequently  recalcu- 
lated the  analyses  available,  and  finds  that  the  idocrases  from  the 
Iiriuus  localities  consist  essentially  of  the  silicate 
4(2RO,SiO,)  4-  2Ro03,3SiOo. 
esides  this,  however,  and  independent  of  it,  there  is  a  small  pro- 
portion, as  yet  undetermined,  which  cannot  be  included  in  the  silicate 
formula.  This  constituent  is  suggestive -of  the  potassium  fluoride  in 
apophyllite,  or  of  the  calcium  fluoride  in  apatite.  It  is,  however, 
always  an  essential  constituent  of  the  idociase.  In  idocrase,  this 
portion  is  made  up  of  water,  possibly  hydroxyl,  potassium  and 
sodium,  and  fluorine.  As  these  substance  occur  in  variable  quantities, 
it  has  not  been  found  possible  to  group  them  as  a  formula.  (Compare 
^Lbstr.,  1890,  221,  718.)  '  B.  H.  B. 

Composition  of  Slags.     By  J.  H.  L.  Yogt   (Zeit.  Kryst.  Min., 
18,  669 — 67S). — The  author  endeavours  to  determine    the    state  of 
combination  in  which  alumina  is  present  in  slags.      He  makes  use 
f  the  following  analyses  : — 


I 


SiOa. 

Al,03. 

CaO. 

MgO. 

MnO. 

FeO. 

KoO. 

Na^O. 

Total. 

I. 

55-60 

5-86 

24-90 

11-07 

1-09 

1-30 





99-82 

II. 

56-73 

7-04 

18-80 

16-43 

0-10 

0-48 





99-58 

III. 

54-00 

5-37 

27-75 

8-67 

0-91 

2-06 

0-51 

0-53 

99-80 

IV. 

54-68 

4-79 

24-70 

13-87 

0-97 

1-85 

— 

— 

99-86 

V. 

50-64 

2-52 

16-79 

7-27 

20-11 

2-38 

— . 

— 

99-71 

I.  Coarsely  crystalline  blast-furnace  slag  from  Sunnemo  containing 
augite  crystals;  II.  The  same  from  Carlsdal ;  III.  From  Lofsjoen ; 
IV.  From  Sunnemo ;  V.  Blast  furnace  slag  with  augite  and  rhodon- 
ite from  Hofors.  On  calculating  these  analyses,  it  is  seen  that 
aluminium  is  not,  as  in  many  natural  augites,  present  as  basic  silicate, 
but  as  a  so-called  bisilicate.  Analysis  I,  for  example,  gives  the 
formula 
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or  expressed  in  detail, 

CaMgSioOe  +  ^V  CaMnSioOe  +  y'o  Al.SiaOg  +  i  -  tV  CaaSiaOg. 

In  each  case  the  ratio  Si :  (R"  +  ^Alj)  is  so  nearly  equal  to  1  :  I  that 
the  entire  mass  could  solidify  as  augite.  In  slags  containing  less 
silica,  examined  by  the  author,  augite  does  not  separate  out,  but 
olivine  or  a  silicate  resembling  melilite.  In  this  way  the  proportion 
of  silica  in  the  residue  is  increased,  so  that  it  becomes  possible  for 
augite  to  separate  out  provided  the  mass  does  not  rapidly  solidify 
in  the  form  of  a  glass.  B.  H.  B. 

Lithionite-granites.  By  F.  v.  Sandberger  (Zeit.  Kryst.Min.,  18, 
663 — 667). — In  the  lithionite-granites  of  the  Fichtelgebirge,  of  the 
Erzgebirge,  and  of  Northern  Bohemia,  there  occurs  an  almost  black 
mica,  an  analysis  of  which  is  given  by  the  author.  Analyses  are 
also  given  of  the  orthoclase  and  other  minerals  met  with  in  these 
rocks.  The  minerals  met  with  in  the  cavities  may  be  regarded  as 
having  been  washed  out  of  the  surrounding  rock.  They  differ  from 
the  tin  ore  veins  chiefly  in  the  predominance  of  tourmaline  and 
albite,  whilst  tin  ore  and  wolfram  occur  but  sparsely.  At  Epprechstein 
the  minerals  have  been  deposited  in  the  following  order:  1.  JVJica 
(sp.  gr.  2*825).  2.  Albite.  3.  Fluorspar.  4.  Tourmaline,  and  5. 
gilbertite,  appear  to  have  been  formed  simultaneously  with  the 
fluorspar.  The  gilbertite  of  Cornwall  closely  resembles  this  variety 
in  its  mode  of  occurrence.  6.  Apatite.  7.  Hyalite,  in  transparent 
crusts,  frequently  covers  all  the  other  minerals;  8.  Lithophorite ; 
9.  Lime  uranium  mica  and  copper  uranium  mica.  The  order  in  the 
case  of  the  principal  minerals  is  the  same  with  the  filling  of  the 
tin  veins  at  Zinnwald,  in  the  Erzgebirge.  B.  H.  B. 

Rocks  of  the  Eruptive  Mass  of  Jablonica.  By  C.  v.  John 
{Zeit.  Kryst.  Min.,  18,  661 ;  from  Jahrh.  Jc.  h.  Geol.  ReirJisanst.,  38, 
343). — In  the  course  of  a  geological  investigation  of  the  rocks  of 
Jablonica,  on  the  Narenta,  the  following  analyses  are  given  : — 


SiOs. 

ALOg. 

FeaOg. 

CaO. 

MgO. 

K2O. 

Na.,0. 

Ignition. 

Total. 

I. 

46-80 

33-50 

0  90 

15-85 

0-56 

0-21 

2  23 

067 

100-72 

n. 

53-50 

29-65 

0-20 

11-55 

0-28 

0-77 

4-67 

0-75 

101-37 

III. 

57-50 

25-45 

1-40 

9-15 

0-55 

089 

4-65 

0-45 

100-04 

I.  Plagioclase  from  a  gabbro  in  the  midst  of  the  mass;  IT.  Plagio- 
clase  from  an  augite-diorite  on  the  southern  edge ;  111.  Plagioclase 
from  an  augite  diorite  from  Schemnitz.  B,  H.  B. 

The  Lautenthal  Brine- Spring.  By  G.  Lattermann  {Jahrh.  /. 
J/{n.,  1891,  i.,  Ref.  248 — 249  ;  from  Jahrb.  preiiss.  geol.  Landesanst., 
188^>,  259 — 283). — In  the  "  Giite  des  Herrn  "  mine,  at  Lautenthal,  in 
the  Harz,  a  brine-spring  has  been  known  for  30  \  ears,  and  is  interesting 
on  account  of  its  abnormal  constitution.  The  salt  has  the  following 
composition,  in  grams  per  litre  : — 
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BaClo. 

SiCla. 

CaClo. 

MgCl2. 

IS'aCl. 

KCl. 

T. 

0-314 

0-854 

10-509 

3-219 

67-555 

0-859 

IT. 

0-818 

0-H99 

10120 

4-360 

68-168 

0-458 

in. 

0-219 

0859 

10-490 

3-275 

64-076 

0-387 

1.  From  the  main  spring  ;  II.  From  the  same,  taken  a  year  later  ; 
III.  From  a  point  70  metres  from  the  shaft.  Assuming  that  the  flow 
amounts  to  40  litres  per  minute,  the  amount  deposited  by  the  spring, 
deduced  from  Analysis  I,  would  be  as  follows  : — 


I 


Per  day.  Per  year. 

Barium  chloride 18  kilos.         6,570  kilos. 

Strontium  chloride 49     „  17,885      „ 


It  is  highly  probable  that  this  spring  is  connected  with  the  system 
of  fissures  of  the  Lautenthal  ore- veins,  and  is  derived  from  the  rock- 
salt  beds  situated  to  the  north  of  the  Harz.  B.  H.  B. 


i 


Organic    Chemistry. 


Tertiary  Nitro-hydrocarbons  of  the  Aliphatic  Series.  By 
J.  Bevad  (Ber.,  24,978 — 976). — Hitherto  no  tertiary  nitro-compound 
of  the  aliphatic  series  has  been  prepared  in  a  pure  condition  ; 
Tschetniak  obtained  a  liquid  boiling  at  90 — 100"  from  the  product  of 
the  action  of  silver  nitrite  on  tertiary  butyl  iodide,  but  gives  no 
sufficient  reason  for  regarding  it  as  tertiary  nitrobutane  (this  Journ., 
187t>,  i,  902).  In  view  of  the  close  relations  which  would  probably 
exist  between  such  tertiary  nitro-compounds  and  the  aromatic  nitro- 
compounds, the  author  has  endeavoured  to  obtain  the  former  by  a 
reaction  difFerent  from  that  employed  by  Tscherniak  ;  and  finds  that 
tc*rtiary  nitrobutane  is  formed  by  acting  with  zinc  methyl  on  bromo- 
nitropropane,  CMesBr-NO.,  and  on  dibromonitroethane,  CMeBrg-NOs, 
the  tirst-named  compound  giving  the  better  yield.  To  carry  out  the 
reaction,  ethereal  solutions  of  bromonitropropane  are  mixed  and 
allowed  to  remain  until  the  mixture  no  longer  fumes  on  shaking, 
which  takes  several  weeks.  The  mixture  is  then  poured  in  srr.all  por- 
tions on  to  ice,  and  the  precipitated  zinc  hydroxide  dissolved  in  dilute 
sulphuric  acid.  The  acid  aqueous  solution  is  extracted  with  etlier, 
and  the  combined  extracts  evaporated  and  fractionated.  By  repeated 
distillation,  a  liquid  is  obtained  boiling  at  127 — 127-5°,  and  is  further 
puritled  by  cooling  to  —10^  and  separating  the  portions  which 
remain  liquid.  Tertiary  nitrobutane,  CMeg-NOa,  is  thus  obtained  as  a 
crystalline  mass  which  melts  at  24°,  boils  at  126—126-5°  under 
748  mm.  pressure,  is  miscible  with  alcohol,  ether,  and  benzene,  but 
msoluble  in  water,  and  has  a  specific  gravity  less  than  that  of.  water, 
t  has  a  caustic  taste  and  peculiar  acid  odour,  and  gives  oft'  vapours 
Lich  attack  the   eyes  ;  it  is  insoluble  in  aqueous  soda,  and  is  not 
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acted  on  by  bromine  or  nitrous  acid,  and  therefore  corresponds  in 
these  respects  with  tlie  aromatic  nitro-componnds. 

When  reduced  with  tin  and  hydrochloric  acid,  it  is  converted  into 
tertiary  hutylawine,  the  hydrochloride  of  which  crystallises  in  charac- 
teristic plates,  and  melts  ni  270°. 

If  zinc  ethide  is  substituted  for  zinc  methide,  the  correspondiu^ 
tertiary  nitropentane  and  nitrohexane  are  obtained  ;  nitroheptane  is 
formed  by  the  action  of  zinc  ethide  on  chloropicrin,  CCla'NOa.  These 
all  resemble  the  nitrobutane  in  their  properties,  but  the  yield  is  very 
small.  H.  G.  C. 

The  Supposed  Isomeride  of    Acetylene    Diiodide.      By   E. 

Paterno  and  A.  Peratonek  {Gazzetta,  20,  670 — 6S7). — In  a  previous 
paper  (Abstr.,  1890,  121'.^),  the  authors  showed  that  whilst  both  the 
so-called  diiodides  of  acetylene  behave  as  though  the  two  iodine 
atoms  were  symmetrically  disposed,  the  percentage  composition  and 
molecular  woight  of  the  liquid  iodide  pointed  to  the  formula  C.JH2I2 
+  C2H2  as  the  most  probable  ;  this,  however,  does  not  satisfactorily 
explain  the  reactions  of  the  liqaiid  iodide  described  below,  and  the 
authors  have  therefore  been  led  to  reconsider  their  views. 

When  the  solid  iodide  is  treated  with  alcohol  and  zinc  powder,  it 
is  decomposed,  and  an  appix)xinia+ely  theoretical  quantity  of  acetylene 
is  evolved ;  the  liquid  iodide,  however,  whilst  giving  up  the  whole  of 
its  iodine  to  the  zinc,  only  evolves  from  13  to  17  per  cent,  of  the 
acetylene  corresponding  with  the  formula  C2H2I3  -j-  C2H2.  It  was 
previously  stated  {loc.  cit.)  that  the  liquid  iodide  is  converted  into  the 
solid  compound  by  heating  with  water  or  by  steam- distillation,  and 
it  is  now  found  that  the  yield  of  solid  iodide  is  generally  about  20  per 
cent.  The  numerical  results  of  the  experiments  seem  to  indicate 
that  the  liquid  iodide  only  yields  a  quantity  of  acetylene  theoretically 
corresponding  with  the  amount  of  solid  iodide  it  is  capable  of  yield- 
ing. By  passing  acetylene  first  through  glacial  acetic  acid  and  then 
into  a  mixture  of  iodic  acid  and  alcohol,  the  authors  have  succeeded  in 
obtaining  a  purer  form  of  the  liquid  diiodide,  which  yields  less  solid 
iodide  on  heating  with  water  (about  5  per  cent.),  and  very  little 
acetylene  when  treated  with  zinc. 

The  analyses  of  this  product  approximately  agree  with  the  formula 
C0H4IO.  but  the  molecular  weight  determinations  by  Raoult's  method 
point  to  a  double  molecule  C4HSI2O2.  It  does  not  contain  an  OH  group, 
as  neither  acetic  nor  benzoic  chloride  has  any  action  on  the  pure 
product,  nor  has  hydriodic  acid  until  the  temperature  rises  to  120"", 
when  the  mass  is  resinitied.  On  distilling  it  with  phosphorus  penta- 
chloride,  acetic  chloride,  and  iodine  pass  over  ;  on  reducing  it  with 
sodium  amalgam,  acetic  acid  is  formed,  together  with  traces  of 
alcohol.  Oxidation  of  the  impure  iodide  with  chromic  acid  also 
results  in  the  formation  of  acetic  acid.  When  heated  with  water  in 
a  reflux  apparatus  for  several  days,  it  is  decomposed  with  the  forma- 
tion of  acetic  and  oxalic  acids.  The  acetyl  group,  which  thus  seems 
to  be  present  in  the  liquid  iodide  of  acetylene,  contains  neither  of  the 
iodine  atoms,  as  on  treatment  with  sodium  and  methyl  iodide,  the 
product  consists    of  acetic   acid,  acetylene,   ethane,  an  olefine,   and 
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traces  of  a  Leavj^  oil,  but  contains  no  derivative  of  eitber  propionic  or 
isobutyric  acids. 

Althongb  the  extreme  solubility  of  the  solid  iodide  in  the  liquid 
compound  renders  it  impossible  to  isolate  the  latter  in  a  state 
01  purity,  the  authors  hold  the  reactions  of  the  latter  compound 
can  only  be  accounted  for  by  regarding  it  as  the  acetate  of  a  sym- 
metrical di-iodovinyl,  CHIiCIAc,  and  consider  it  as  proved  that  the 
so-called  isomeric  diiodoethylenes  have  in  reality  completely  different 
compositions.  S.  B.  A.  A. 

Anhydrogeraniol,  Olefinic  Terpenes,  and  the  Formation  of 
Closed  Carbon  Chains.  By  F.  W.  Skmmlkr  (Ber.,  24,  682—685). 
— The  author  has  already  shown  (this  vol.,  p.  540)  that  geran- 
aldehyde,  by  loss  of  the  elements  of  water,  .is  converted  into  cymene, 
formation  of  a  closed  chain  thus  taking  place.  When  geraniol  is 
heated  with  potassium  hydrogen  sulphate,,  and  the  product  distilled 
in  a  current  of  steam,  a  peculiar  smelling  oil  is  obtained,  which  after 
purification  by  repeated  distillation  over  sodium  boils  at  172 — 17b" 
(uncorr.),  and  has  a  sp.  gr.  of  0  8232  at  20°  and  oi^  =  1-4835  at  20°. 
From  the  analysis  and  determination  of  the  vapour  density,  it  was 
found  to  have  the  formula  CioHie,  and  therefore  belongs  to  the  class 
of  terpenes.  In  its  physical  properties,  it  differs,  however,  from  the 
known  members  of  that  group,  the  sp.  gr.  being  lower,  and  the  mole- 
cular refraction  much  higher.  It  al^o  yields  a  hydrocarbon  C10H23,  on 
reduction,  and  forms  the  compound  CioHisBre  on  treatment  with 
bromine.  The  hydrocarbon  must  therefore  contain  an  open  chain  of 
carbon  atoms,  and  is  the  first  representative  of  a  new  class  of  terp- 
enes, for  which  the  author  propo*;es  the  name  olefinic  terpenes.  Similar 
hydrocarbons  have  been  obtained  from  coriandrol,  linaloijl,  and  other 
olefinic  camphors,  and  are  being  further  investigated. 

The  results  obtained  in  the  author's  various  researches  on  this 
subject  lead  to  the  conclusion  that  the  benzene  derivatives  occurring 
in  plants  are  formed  from  compounds  containing,  an  open  chain  of 
carbon  atoms.  In  order,  however,  that  formation  of  a  closed  chain 
may  take  place,  the  parent  substance  must  contain  an  aldehyde 
group,  and  a  methylene  group  in  the  e-position' to  it.  Further,  a 
methylene  group  must  not  occupy  the  a-position  to  the  aldehyde 
group,  as  in  that  case  also  an  unsa^irated  compound  is  formed. 

If  the  benzene  derivatives  occurring  in  plants  are  really  formed  in 
this  manner,  no  compound  can  occur  in  which  the  hydrogen  atoms  in 
the  positions  1:2:6  are  all  displaced,  or  in  which  displacement  has  ever 
taken  place  in  the  position  6,  the  carbon  atoms  being  numbered  from 
the  one  in  combination  with  an  aliphatic  radicle,  usually  allyl.  All 
the  benzene  compounds  hitherto  examined  by  the  author  obey  this 
i^ale.  H.  G.  C. 

Ammoniacal  Derivatives  of  Mercuric  Cyanide.  By  R.  Yaret 
(Compt.re7id.,  112,535 — 536). — Gaseous  ammonia,  when  passed  into  a 
solution  of  cupric  bromide,  forms  a  green  precipitate,  which  redissolves 
and  isfollowed  bya  blue,crystallineprecipitateof  cuprammonium  brom- 
ide.    The  crystals  and  the  mother  liquor  are  added  to  an  ammoniacal 
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solution  of  mercuric  cyanidf,  heated  at  30°,  and  agitated  until  com- 
pletely dissolved.  The  filtrate,  on  cooling,  deposits  hard,  brilliant,  blue 
crystals,  of  the  composition  2HgCy2,CuBr.2,4NH3.  This  compound 
alters  but  slightly  when  exposed  to  air,  is  almost  insoluble  in 
ammonia,  and  is  decomposed  by  water.  It  can  be  heated  at  100°  for 
several  hours  without  undergoing  any  appreciable  change.  The 
mutual  action  of  cupric  bromide  and  mercuric  cyanide  in  presence 
of  ammonia  is  quite  different  from  their  action  in  presence  of  water. 
Ammoniacal  derivatives  of  the  compound  HgCy2,CuBr2  could  not  be 
obtained. 

The  compound  2HgCy2,CdBr2  +  SHjO  dissolved  in  aqueous 
ammonia  at  40°  yields  small,  white  crystals  of  the  compound 
2HgCy2,CdBr2,4N'H3,2H20,  only  slightly  soluble  in  ammonia,  and 
decomposed  by  water.  At  100°,  it  becomes  anhydrous  without  any 
loss  of  ammonia. 

Cadmium  iodide,  when  mixed  with  aqueous  ammonia  in  quantity 
insufficient  to  dissolve  it,  and  added  in  small  quantities  to  an  ammo- 
niacal solution  of  mercuric  cyanide,  heated  at  about  40",  until  it  no 
longer  dissolves,  yields  small,  white  crystals  of  the  compound 
HgCy2,CdCy2,Hgl2,4NH3.  It  is  very  unstable  when  exposed  to  air,  and 
when  treated  with  hydrochloric  acid,  is  decomposed  with  precipitation 
of  mercuric  iodide  and  libei-ation  of  hydrogen  cyanide.  Heated  in  a 
small  tube  at  a  temperature  insufficient  to  decompose  mercuric  cyanide, 
it  evolves  ammonia  and  yields  a  sublimate  of  mercuric  iodide. 

Ammoniacal  compounds  of  mercuric  cyanide  and  cadmium  chloride 
seem  to  exist,  but  the  author  has  not  determined  the  conditions 
under  which  the  compounds  ai-e  formed  in  a  pare  state. 

No  evidence  was  obtained  of  the  existence  of  ammoniacal  com- 
pounds of  mercuric  cyanide  with  nickel  chloride.  C.  H.  B. 

Action  of  Iodine  on  the  Alcohols  of  the  Fatty  Series, 
C„Ho«  +  20.  By  J.  Traube  and  O.  Neuhebg  (Ber.,  24,  520—521). 
When  equal  weights  of  ethyl  alcohol  and  iodine  are  heated  at  80°  in  a 
sealed  tube  for  half  an  hour,  an  oily  product  is  obtained  which 
consists  of  ethyl  ether  and  ethyl  iodide,  together  with  a  small  quantity 
of  higher  boiling  products  and  unabsorbed  iodine.  Isobutyl  alcohol 
and  isoamyl  alcohol,  when  heated  at  100—  110°  with  iodine,  yield 
theoretical  quantities  of  isobutyl  iodide  and  isoamyl  iodide  respec- 
tively. A  complete  reaction  takes,  place  between  iodine  and  ethyl 
ether  at  200°.  When  small  quantities  of  iodine  are  heated  with 
ether  above  its  critical  temperature,  the  mixture  of  dark  non-trans- 
parent gas  gradually  changes  to  a  beautiful  dark-red,  then  to  bright- 
red,  and  finally  becomes  colourless.  Bromine  (1  vol.)  acts  readily  on 
ethyl  alcohol  or  ethyl  ether  (4 — 5  vols.)  at  80°,  and  hydrogen  bromide 
and  ethyl  bromide,  together  with  higher  brominated  produ<!ts,  are 
formed.  E.  C.  K. 

Metallic  Derivatives  of  Alcohols.  By  J.  W.  Bruhl  and 
H.  BiLTZ  (Ber.,  24,  649— 650).— When  borneol  or  menthol  is  dis- 
solved in  dry  toluene  or  xylene  and  treated  at  the  boiling  point  with 
sodium   or   potassium,   a   very  violent    action  at   first   takes   place, 
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liydrogon  is  evolved,  and  a  portion  of  tlie  metal  is  dissolved.  The 
action  then  becomes  less  violent,  and  continued  heating  is  required 
for  a  considerable  period  of  time  before  the  alcohol  takes  up  the 
theoretical  quantity  of  the  metal.  It  may  be  assumed  from  this  that 
at  first  a  molecular  compound  of  the  alcohol  and  the  metallic  deriva- 
tive is  formed,  which  is  then  gradually  resolved  into  its  components. 
A  similar  reaction  takes  place  with  the  simplest  alcohols,  and  may 
be  utilised  for  the  preparation  of  alkyloxides  free  from  alcohol. 
Methyl  and  ethyl  alcohols  dissolved  in  xylene,  treated  with  sodium, 
behave  just  like  borneol  and  menthol.  A  longer  period  of  time  is 
required,  however,  in  these  cases  to  complete  the  reaction,  the  sodium 
compounds  being  insoluble  in  the  xylene,  and  forming  a  protecting 
layer  on  the  surface  of  the  sodium.  Eventually,  the  whole  of  the 
alcohol  is  converted  into  alkyloxide,  the  latter  remaining  as  a  white, 
gelatinous  mass  suspended  in  the  xylene.  H.  C. 

Alkaline  Derivatives  of  Erythritol.  By  de  Forcrand  (Compt. 
rend.,  112,  484 — 487  and  582 — 535). — Cold  concentrated  solutions  of 
erythritol  and  sodium  hydroxide  were  mixed  in  the  proportion  of 
1  mol.  of  the  former  to  1  to  2  mols.  of  the  latter,  and  the  solution  was 
allowed  to  evaporate  over  phosphoric  anhydride.  The  nature  of  the 
product  is  not  afPected  by  variations  in  the  proportion  of  alkali 
between  the  limits  stated.  After  some  days,  crystals  separate  which 
have  the  composition  C4H9Na04  +  2H>0.  They  alter  rapidly  in 
moist  air,  deliquesce  like  the  alkaline  alkyloxides,  and  are  not  de- 
hydrated at  100°.  In  a  current  of  hydrogen  at  110 — 115°,  however,  the 
hydrate  2C4H9N'a04  -f  HoO  is  obtained,  as  a  white,  crystalline, 
deliquescent  solid.  After  heating  in  hydrogen  at  135°  for  about 
12  hours,  the  total  loss  rises  to  19'65  per  cent.,  and  the  residue  has 
the  composition  C4H9lN"a04. 

Potassium  hydroxide  under  similar  conditions  yields  a  crystalline 
hydrate,  2C4H9KO4  +  Ho.O,  which  must  be  heated  at  140—150°  for 
about  20  hours  in  a  current  of  carefully  dried  hydrogen  in  order  to 
expel  all  the  water ;  the  residue  has  the  composition  C4H9KO4. 

[The  heats  of  dissolution  of  these  products  are  as  follows  : — 

C4H9Na04,2H20 -6-57 

C4H9Na04,l  HoO -106 

C4H9K04,iH26 -4-35 

»^*               C4H9Na04"'. -f-0-53 

C4H9KO4 -1-23 

The  heat  of  neutralisation  of  erythrifol  by  sodium  hydroxide  (equal 
equivalents)  is  +069  Cal.,  and  by  potassium  hydroxide  +0-708 
Cal. 

The  calculated  thermal  disturbances  corresponding  with  the  forma- 
tion of  the  various  hydrates  under  various  conditions  are  given.  The 
heats  of  formation  from  carbon  (diamond),  gaseous  hydrogen  and 
oxygen,  and  solid  metal  are  +257-67  Cal.  in  the  case  of  the  sodium 
compound  and  +26422  Cal.  in  the  case  of  the  potassium  salt. 

The  heat  developed  by  the  action  of  solid  sodium  oxide  on  solid 
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erythritol  (  +  24'13  Cal.)  is  far  greater  than  would  correspond  with  a 
mere  molecular  combination  of  erythritol  with  sodium  oxide.  More- 
over, the  heats  of  formation  of  the  various  hydrates  are  of  the 
same  order  of  magnitude  as  the  corresponding  values  for  hydrated 
salts,  and  the  relation  between  tlie  different  hydrates  is  also  similar 
in  the  two  cases.  It  follows  that  the  products  have  the  formulae 
already  given,  and  are  not  molecular  compounds  of  the  type 
2C,HkA,K,0. 

The  heats  of  formation  of  the  alkaline  alkyloxides  increase  with 
the  hydricity  of  the  alcohol  from  which  they  are  formed,  thus  : 
sodium  methoxide  +95-22  Cal.,  mono-sodium  glycolloxide  +loO-82, 
mono-sodium  glyceroxide  -f  20941,  mono-sodium  ervthritoxide 
+  257-67  Cal.  C.  H.  B. 

Formation  of  Sorbose  from  the  Juice  of  Mountain  Ash  Berries. 

By  A.  Fbeund  (Monatsh.,  11,  560—578  ;  compare  Abstr.,  1889,  480).— 
Since  Pelouze  first  obtained  sorbose  (sorbin)  in  1852,  several  investi- 
gators have  att.'mpted  to  prepare  the  sugar,  but  with  varying  results. 
Byschl  and  Boussingault  were  not  successful  in  obtaining  it,  the 
latter  having  found  the  hexhydric  alcohol  sorbitol  in  the  juice  of  the 
ripe  mountain-ash  berries  (So7-bus  aucuparia).  According  to  Delffs, 
Forbose  does  not  exist  as  such  in  the  fresh  juice  of  the  berries,  but  is 
formed  from  the  malic  acid  contained  in  it  by  the  action  of  the  etiiyl 
alcohol  derived  from  fermentation  of  the  glucose  present.  The  author 
confirms  the  view  that  sorbose  is  only  formed  after  fermentation  of 
the  juice  ;  but  finds  that  its  origin  is  not  to  be  traced  to  the  inter- 
action of  malic  acid  and  alcohol.  The  most  favourable  conditions  for 
the  formation  of  the  sugar  are  obtained  when  the  juice  is  diluted  to 
a  sp.  gr.  of  1-09 — 1-06,  and  allowed  to  remain  in  open  vessels  for 
10 — 12  months.  If,  after  this  time,  a  small  quantity  of  the  fermented 
liquid  on  evaporation  yields  an  insignificant  quantity  of  sorbose,  the 
exposure  to  air  is  continued. 

The  formation  of  sorbose  is  really  due  to  an  oxidation  of  some 
substance  present  in  the  juice.  The  author  thought  that  this  sub- 
stance would  probably  prove  to  be  sorbitol,  but  on  attempting  to 
isolate  that  compound  from  the  fresh  juice,  he  obtained  only  a  non- 
crystalline jeliy,  which  gave  a  crystalline  acetyl  derivative  melting  at 
100*2°,  and  an  amorphous  dibenzoic  acetal  (compare  Meunier, 
Abstr.,  1889,  223  and  479)  melting  at  190—191°.  Sorbitol,  on  the 
other  hand,  gives  a  liquid  acetyl  derivative  and  a  dibenzoic  acetal 
melting  at  160°.  The  non-crystalline  je  ly  can  be  obtained  from 
sorbose  by  reduction  with  sodium  amalgam,  thus  proving  that  the 
formation  of  sorbose  in  the  juice  of  the  mountain  ash  berries  is  really 
due  to  its  oxidation.  That  the  jelly  is  very  closely  related  to  sorbitol, 
however,  is  shown  by  its  conversion  into  that  substance  either  by 
boiling  its  solution  with  very  dilute  nitric  acid  or  more  simply,  by 
placing  a  crystal  of  sorbitol  in  a  concentrated  aqueous  solution,  which 
determines  the  formation  of  much  crystalline  sorbitol,  the  production 
of  which  may  perhaps  be  explained  by  the  assumption  that  an  ab- 
sorption of  the  elements  of  water  takes  place.  G.  T.  M. 


ORGANIC  CHEMISTRY.  659 

Wood-sugar  (Xylose)  and  Wood-gum  (Xylan).  By  E.  W. 
Allen  and  B.  Tollens  {A^malen,  260,  289 — 306;  compare  Abstr., 
1890,  472). — The  quantity  of  wood-gum  (xylan)  wliicli  can  be  ob- 
tained from  wheat- straw  by  extracting  it  three  times  with  4 — 5  per 
cent,  soda  as  described  in  its  preparation  from  beech- wood  (Abstr., 
1889,  847)  is  1G"2  per  cent,  of  the  straw  employed ;  the  gam  obtained 
in  this  way  contains  3"76  per  cent,  of  water  and  28*27  per  cent,  of  ash, 
consisting  principally  of  silica,  but  it  seems  to  be  free  from  lignin, 
starch,  cellulose,  and  hexoses  ;  on  distillation  with  acids,  it  yields 
from  9-17  to  19-19  per  cent,  of  furfuraldehyde.  A  solution  obtained 
by  dissolving  the  gum  (0*9794  gram  =  0"6993  gram  free  from  ash) 
and  sodium  hydroxide  (1  gram)  in  water  (50  c.c.)  has  a  rotatory 
power  of  [a]D  =  —84*1"  ;  on  hydrolysis  with  5  per  cent,  sulphuric 
acid  (8  parts)  at  100°,  it  yields  7*4  per  cent,  of  pure  crystalline 
xylose. 

The  yield  of  wood-gum  from  cherry-wood  is  12"4  per  cent.  ;  the 
product  contains  7"03  per  cent,  of  water  and  6  per  cent,  of  ash,  and  on 
hydrolysis  it  gives  19*4  per  cent,  of  crystalline  xylose. 

Loofah,  free  from  seeds,  yields  5*73  per  cent,  of  wood-gum,  dried 
over  sulphuric  acid  ;  this  product  contains  3'26  per  cent,  of  ash. 

The  gum  obtained  by  extracting  beet-root  with  boiling  5  per  cent, 
soda  gives  arabinose  on  hydrolysis  with  5  per  cent,  sulphuric  acid, 
and  is  probably  identical  with  Scheibler's  metapectic  acid. 

When  the  cherry-red  liquid  prepared  by  warming  xylose  or  arabin- 
ose with  a  solution  of  phloroglucinol  in  hydrochloric  acid  (Abstr., 
1889,  847)  is  examined  with  the  spectroscope,  a  very  distinct  and 
characteristic  absorption  band,  situated  almost  exactly  between  the 
D- and  E-lines,  is  observed  ;  this  behaviour  distinguishes  xylose  and 
arabinose  from  substances,  such  as  wood,  w^hich  give  a  red  coloration 
with  phloroglucinol  and  hydrochloric  acid  in  the  cold  (lignin  reaction), 
no  absorption  band  being  observed  in  such  cases.  The  bluish  or 
yellowish-green  solution  obtained  by  treating  xylose  or  arabinose 
with  orcinol  and  hydrochloric  acid  and  then  dissolving  the  precipitate 
in  alcohol  also  shows  a  very  characteristic  absorption  band,  situated 
between  the  C-  and  D-lines,  but  close  to  and  partially  overlapping  the 
I'ltter.  F.  S.  K. 

Conversion  of  Starch  into  Dextrin  by  the  Butyric  Ferment. 

By  A.  ViLLiEHS  {Goni'pt.  rend.,  112,435 — 437).— Finely  divided  potato 
starch  was  suspended  in  water  in  the  proportion  of  50  grams  per  litre, 
and  steam  was  blown  into  the  mixture  until  the  temperature  rose  to 
100°.  The  original  liquid  and  the  condensed  water  almost  completely 
tilled  the  flasks,  and  whilst  still  at  ll'0°  the  liquid  was  mixed  with  a 
few  cubic  centimetres  of  a  cultivation  of  Bacillus  amylohacter  and 
the  flasks  plugged  with  sterilised  cotton  wool.  The  vessels  were  kept 
at  40°,  and,  as  a  rule,  the  starch  was  completely  liquefied  in  24  hours. 
Fermentation  was  allowed  to  continue  until  the  liquid  no  longer  gave 
a  blue  coloration  with  starch,  the  time  required  varying  with  the 
homogeneity  of  the  starch  paste.  The  bacillus  forms  very  mobile 
rectilinear  rods,  but  towards  the  end  of  the  change  they  thicken  at 
one  end  and  become  perfectly  motionless.      Beyond  this  point  the 
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products  of  fermentation  undergo  no  change.     A  very  small  qunnti 
of  gas  is  evolved,  and  the  liquid  has  a  distinct  odour  of  butyric  acid 
but  the  quantity  of  this  substance  present  does  not  exceed  OS  per 
cent,  of  the  original  starch. 

The  products  of  the  change  are  almost  exclusively  dextrins,  which 
can  be  obtained  by  precipitation  with  alcohol,  and  may  be  partially 
separated  by  fractional  precipitation.  When  drier),  they  form  white, 
friable,  very  hygroscopic  solids  which  combine  with  water  with  de- 
velopment of  heat.  The  rotatory  power  of  different  fractions  varies 
from  +156°  to  +207"5°.  Iodine  gives  a  red  colour  with  the  most 
optically  active  products,  the  intensity  of  the  colour  decreasing  with 
the  rotatory  power.  The  reducing  power,  however,  varies  inversely 
with  the  optical  activity. 

Rotatory  power  ..... .      156°         175-4°         207-5' 

Reducing  power 28*9  11*3  50 

Tliese  dextrins  are  converted  into  sugars  with  very  great  difficulty  ; 
with  water  at  100°,  the  change  is  scarcely  perceptible  even  afttr 
48  hours,  and  with  dilute  sulphuric  acid  at  100°,  the  complete  change 
requires  about  a  day. 

The  absence  of  glucose  and  maltose  from  the  products  of  fermenta- 
tion indicates  that  the  ferment  converts  the  starch  directly  into 
dextrin  without  th?  intervention  of  any  diastase  secreted  by  the 
organism.  C.  H.  B. 

Fermentation    of   Starch    by   the    Butyric    Ferment.      By 

A.  ViLLiEKS  {Compt.  rend.,  112,  536 — 538). — The  alcoholic  liquid  from 
which  the  dextrins  have  been  precipitated  (preceding  abstract)  after 
some  weeks  deposits  long,  radiating  crystals  in  amount  equal  to  about 
03  per  cent,  of  the  original  starch.  The  crystals  contain  water  and 
about  4  per  cent,  of  alcohol  ;  when  exposed  to  air,  they  lose  alcohol, 
absorb  water,  and  become  opaque,  without  any  noteworthy  alteration 
in  weight.  When  recrystallised  from  warm  water,  the  compound 
2C6H10O5  4-  3H2O  is  obtained  in  small,  brilliant  crj'stals  which  do  not 
alter  on  exposure  to  air.  The  dried  substance  rapidly  absorbs  water 
from  the  air,  but  as  soon  as  the  quantity  of  water  present  corresponds 
with  the  formula,  no  further  change  takes  place.  The  crystals 
which  separate  from  the  alcoholic  solution  have  the  composition 
6C«H,o05,C2H60,5H20. 

The  new  compound  cellulosin  has  a  very  slight  sweet  taste  ;  100  c.c. 
of  water  at  15^  dissolve  1'3  grams,  and  at  70°,  15  to  16  grams.  It  has 
a  high  rotatory  power  ;  for  th  -,  anhydrous  compound  [a]i,  =  -f- 159'42°. 
It  does  not  melt,  but  bun  s  with  intumescence  when  heated,  is  not 
fermentable,  and  does  not  reduce  alkaline  copper  solution.  Dilute  acids 
convert  it  completely  into  glucose,  but  the  boiling  must  be  continued 
for  about  24  hours.  It  has  no  action  on  phenylhydrazine.  Cellu- 
losin does  not  preexist  in  the  starch,  but  is  a  true  secondary  product 
of  the  action  of  the  butyric  ferment. 

After  the  starch  has  been  completely  fermented,  there  remains  an 
insoluble,  bulky,  white,  flocculent  residue  which  agglutinates  on  dry- 
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ing.  It  lias  the  composition  of  cellulose,  and  is  very  slowly  converted 
into  glucose  when  boiled  with  dilute  inorganic  acids.  C.  H.   B. 

Levosin,  a  New  Carbohydrate  from  Cereals.     By  0.  Tan  re  r 

(Compt.  rend.,  112,  293 — 295).  Ground  rye  is  extracted  wdth  alcohol 
of  50"^,  and  the  solution  is  mixed  with  twice  its  volume  of  alcohol  of 
94°,  which  precipitates  a  quantity  of  gum.  The  alcohol  is  partially 
distilled  off,  and  the  residue  mixed  with  baryta-water  until  the  addition 
of  more  merely  produces  a  precipitate  which  redissolves  immediately. 
It  is  then  filtered,  and  mixed  with  a  large  quantity  of  hot,  concentrated 
baryta  solution,  until  a  permanent  precipitate  is  obtained ;  this  pre- 
cipitate is  washed  with  baryta- water,  decomposed  by  carbonic  an- 
hydride, and  the  solution  concentrated,  when  levosin  separates.  To 
remove  the  small  quantity  of  barium  which  it  contains,  it  is  dissolved 
in  the  smallest  possible  quantity  of  alcohol  of  60°,  mixed  with  just 
sufficient  dilute  sulphuric  acid,  and  after  removal  of  the  barium 
sulphate,  is  precipitated  with  excess  of  alcohol  of  95°. 

Levosin,  dried  at  110°,  has  the  composition  ^CeHioOs,  and  deter- 
minations of  the  molecular  weight  by  Raoult's  method  show  that  the 
value  of  n  is  4.  When  the  anhydrous  compound  is  exposed  to  air,  it 
increases  in  weight  by  11  per  cent.,  and  forms  a  hydrate  C04H40O20  + 
4H2O. 

t  Levosin  is  a  white,  almost  tasteless  compound,  which  dissolves  in 
ater  in  all  proportions,  and  is  very  soluble  in  dilute  alcohol,  but  is 
almost  insolulble  in  alcohol  of  95°.  It  softens  at  145°,  and  melts 
at  160°;  sp.  gr.  =  1'62  ;  rotatory  power  [aj^  =  —86°,  which  is  not 
affected  by  the  age  of  the  solution  or  by  temperature.  It  does  not 
reduce  Fehling's  solution,  is  not  affected  by  diastase,  and  does  not 
ferment  with  beer-yeast.  In  presence  of  very  dilute  acid,  it  becomes 
hydrated  with  the  same  rapidity  as  cane-sugar,  and  the  change  is 
complete  if  the  levosin  is  heated  with  water  alone  in  sealed  tubes  at 
100°  for  24  hours.  The  rotatory  power  of  the  product  is  [asjo  =  —76°, 
and  it  consists  of  a  mixture  of   75  per  cent,  of  levulose  and  25  per 

nt.  of  a  dextrose  with  a  very  feeble  dextro-rotatory  power. 

Levosin  is  not  attacked  by  boiling  alkaline  solutions,  but  with 
some  bases  it  forms  definite  compounds.  The  barium  compound, 
Ba2C24H;602o,  is  obtained  by  adding  a  solution  of  the  carbohydrate 
to  baryta-water ;  it  is  insoluble  in  baryta- water,  and  when  treated 
with  pure  water  yields  the  compound  BaCoiHasOoo-  The  latter  is 
obtained  by  adding  baryta-water  to  a  solution  of  levosin  until  a 
slight,  permanent  precipitate  is  formed.  The  calcium  compound, 
C2iH3aCa02o,  is  obtained  in  a  similai*  manner,  and  is  precipitated  by 
the  addition  of  dilute  alcohol.  Levosin  gives  no  precipitate  with 
normal  or  basic  lead  acetate  in  aqueous  solution,  but  in  jDresence 
of  alcohol  it  gives  with  the  basic  acetate  a  precipitate  of  the  com- 
pound C24H3sPb20>o.  With  ammoniacal  lead  acetate,  the  compound 
C24H34Pb302o  is  precipitated.  With  acetic  anhydride  and  sodium 
acetate,  levosin  yields  a  triacetate,  and  with  acetic  anhydride  and 
zinc  chloride,  a  tetracetate.  When  dissolved  in  cold  fuming  nitric 
acid,  and  precipitated  by  sulphuric  acid,  it  yields  a  somewhat 
explosive  mixture  of  dinitrates  and  trinitrates.    It  gives  no  coloration 
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with  iodine,  and  is  oxidised    by  nitric  acid  to  oxalic  acid  without 
the  intermediate  formation  of  mucic  acid, 

Levosin  exists  in  rje  to  the  extent  of  0*8  per  cent,  of  the  dried 
grain  ;  in  green  wheat  it  is  present  in  the  same  proportion,  but  in 
ripe  wheat  only  to  the  extent  of  0'2  per  cent.  In  the  case  of  barley 
the  variations  are  greater,  the  proportion  in  the  green  grains  in 
July  being  2'0  per  cent,  of  the  dried  matter,  whilst  in  the  ripe  grains 
there  was  only  O'l  per  cent.  Oats,  whether  green  or  ripe,  and  ripe 
maize,  contain  no  levosin.  C.  H.  B. 

Cotton  Dyeing.  By  L.  Vigxon  (Compt.  rend.,  112,  487—489).— 
Thermochemical  measurements  have  shown  (Abstr.,  1890,  553  and 
939)  that  when  cotton  is  placed  in  solutions  of  dyes,  &c.,it  exerts  a  much 
smaller  chemical  effect  than  animal  fibres  under  the  same  conditions. 

Cotton,  when  heated  in  sealed  tubes  at  100°  to  200°  with  4  parts  of 
ammoniacal  calcium  chloride  or  4  parts  of  aqueous  ammonia  of  22"^, 
nndergoes  very  little  physical  change,  but  combines  with  1*05  to  2*86 
per  cent,  of  nitrogren,  which  cannot  be  removed  by  washing  with 
dilute  acids  or  with  water.  When  this  product  is  placed  in  dilute 
sulphuric  acid,  it  produces  a  much  greater  thermal  disturbance  (0'90 
Cat.  for  100  grams)  than  natural  cotton  under  the  same  conditions 
(0"37  Cal.  for  100  grams).  The  increased  basic  power  of  the  cotton 
is  also  shown  by  the  fact  that  when  placed  in  solutions  of  dyes  with 
an  acid  function,  it  acquires  a  somewhat  deep  colour,  whilst  ordinary 
cotton  is  but  slightly  tinted.  C.  H.  B. 

Normal  Butylamines.  By  A.  Berg  (Compt.  rend.,  112,  437 — 
439). — Normal  butyl  chloride  was  heated  in  sealed  tubes  at  120°  for 
about  10  hours  with  an  equivalent  quantity  of  aqueous  ammonia 
mixed  with  sufficient  alcohol  for  complete  solution.  The  reaction  is 
complete,  and  from  the  residue  which  remains  after  distilling  off 
the  alcohol,  the  hydrochloride  of  the  secondary  base  can  easily  be 
crystallised.  If  the  mother  liquors  from  this  salt  are  treated  with 
dilute  sodium  h^'droxide  solution,  an  insoluble  mixture  of  the  secondary 
and  tertiary  bases  separates,  and  the  liquid  on  distillation  yields  an 
almost  pure  solution  of  the  monamine.  No  quaternary  base  is 
formed,  and  the  proportion  of  the  primary,  secondary,  and  tertiary 
bases  are  4,  7,  and  1  respectively. 

When  the  dilute  aqueous  solution  of  the  monamine  is  mixed  with 
ethyl  oxalate  in  proper  proportion,  normal  dibutyloxamide  separates 
as  a  bulky  precipitate  almost  insoluble  in  boiling  water,  but  crystal- 
lising in  silky  needles  from  hot  alcohol.  The  mother  liquor  contains 
butylamine,  butyl  oxamate,  and  normal  butylamine  oxalate.  Calcium 
butyloxamate  crystallises  from  hot  water  in  very  slender  needles. 
Ethyl  oxalate  behaves  in  a  similar  manner  with  amylamine  and  with 
isobutylamine,  hence  the  formation  of  the  three  terms  of  dehydra- 
tion seems  to  be  general. 

Dibutylamine  hydrochloride  is  somewhat  soluble  in  water,  and 
crystallises  in  beautiful  scales ;  the  aurochloride  crystallises  in  beau- 
tiful, slender,  golden-yellow  needles  which  are  only  slightly  soluble 
in  cold  water,  and  melt  under  water  below  100°,  but  when  dry  melt 
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afc  170°  to  a  reddish  oil.  The  stannochloride  is  very  soluble,  and 
separates  from  a  boiling  solution  as  a  colourless  oil  which  solidifies  on 
cooling,  but  can  be  obtained  in  long  needles  by  slow  evaporation. 
The  acid  oxalate  resembles  the  hydrochloride,  and  is  not  very  soluble 
in  water.  It  is,  however,  much  more  soluble  than  the  corresponding 
salt  of  diisobutylamine.  C.  H.  B. 

Additive  Products  of  Hexamethylenamine.    By  H.  Moschatos 
and  B.   Tollens  (Ber.,  24,  695 — 696).— With  many  metallic  salts, 
solutions   of   hexamethylenamine   give    precipitates,   which    in  some 
jjases  are  additive  products.     The  compound 

\^  4C6Hi2N4,3HgNO3-OH,10H2O 

is  formed  with  mercuric  nitrate ;  auric  chloride  also  gives  a  precipi- 
tate containing  hexamethylenamine,  whilst  the  precipitates  produced 
by  copper  sulphate  or  lead  nitrate  are  simply  basic  salts,  and  do  not 
contain  hexamethylenamine. 

The  crystalline  dinitrate,  described  by  Wohl,  is  precipitated  from 
concentrated  solutions  of  hexamethylenamine  on  the  addition  of  con- 
centrated nitric  acid.  Crystalline  compounds  are  also  obtained  with 
aromatic  hydroxy-derivatives.  The  subject  is  being  further  investi- 
ated  by  the  authors.  A.  R.  L. 
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he  Simplest  Normal  Oxime,  CHolNOH,  and  its  Polymer- 
ides.  By  R.  ScHOLL  (JBer.,  24,  573 — 581). — Formoxime  is  obtained 
when  a  solution  of  formaldehyde  is  treated  with  hydroxylamine.  It 
cannot,  however,  be  isolated,  as,  like  formaldehyde,  it  exists  only  in 
solution  and  in  the  form  of  vapour,  and  on  evaporation  of  the  solution 
it  polymerises  and  yields  a  solid,  which  the  author  considers  to  be 
trioximidomethylene. 

Trioximidomethylene  is  best  prepared  as  follows  : — A  cold  saturated 
solution  of  hydroxylamine  hydrochloride  (20  grams)  is  mixed  in  a 
mortar  with  finely-powdered  soda  (41  grams)  and  filtered.  The 
solution,  which  must  be  used  at  once,  is  slowly  poured  into  a  well- 
cooled  40  per  cent,  solution  of  formaldehyde  (20  grams).  The  mixture 
soon  becomes  semi-solid,  and  to  complete  the  action  is  allowed  to 
remain  all  night,  the  product  is  then  collected,  washed  with  warm 
water  (at  50°),  alcohol  (at  50°),  and  ether.  It  is  a  white,  amorphous 
substance,  insoluble  in  water  and  all  ordinary  organic  solvents,  but 
dissolves  easily  in  dilute  mineral  acids  and  caustic  alkalis ;  it  is  not 
precipitated  from  the  latter  on  neutralisation.  It  does  not  melt,  but 
at  132 — 134°  is  converted  directly  into  vapour,  and  it  commences  to 
vaporise  at  100"^.  The  molecular  weight  of  the  solid  cannot  be  deter- 
mined. If  hydrogen  chloride  is  passed  through  the  compound 
suspended  in  ether,  a  soluble  hydrochloride  is  formed,  and  the  per- 
centage of  chlorine  indicates  this  to  be  a  mixture. 

Formoxime,  CHo'NOH,  is  slowly  evolved  in  the  gaseous  state  on 
heating  the  above  compound  at  100^  and  quickly  at  132 — 134°.  A 
vapour  density  determination  agreed  with  the  formula  CHalNOH. 
On  cooling  the  gas,  it  condenses  to  trioximidomethylene. 

U Trioximidomethylene,  when  heated  suddenly  in  a  test-tube  at  the 
22,2 
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temperature  of  a  Bunsen  burner,  decomposes  with  a   more  or  less 
violent  detonation  into  water  and  hydrocyanic  acid. 

When  boiled  for  a  short  time  with  water,  alcohol,  or  etber,  it  does 
not  dissolve.  On  prolonged  boiling  with  water  or  alcohol,  or  on 
heating  with  an  indifferent  solvent  in  a  sealed  tube  at  100°,  it  forms  a 
solution  which  is  neutral,  has  a  faint,  characteristic  odour,  and  is 
stable  at  the  ordinary  temperature  if  not  stronger  than  10 — 20  per 
cent.  A  molecular  weight  determination  by  Raoult's  method  gave 
42-3  ;  the  theory  for  CHslNOH  is  45.  By  heating  the  solution  with 
dilute  sulphuric  acid,  formaldehyde  and  hydroxylamine  are  formed; 
by  reduction  with  sodium  amalgam,  methylamine  is  produced.  A 
characteristic  property  of  formoxirae  in  aqueous  solution  is  its  strong 
reducing  power  ;  silver  nitrate  is  reduced  at  once,  as  also  is  mercuric 
oxide  in  presence  of  alkali.  If  mercuric  chloride  is  added  to  the 
aqueous  solution,  a  yellow  mercury  salt  is  precipitated  which  on  warm- 
ing yields  mercurous  chloride  and  then  metallic  mercury.  Mercury 
nitrate  also  forms  a  yellow  precipitate,  which  quickly  changes  to- 
metallic  mercury.  Bromine- water  is  at  once  decolorised.  With 
Fehling's  solution  in  the  cold,  it  gives  an  intense  gi'een  coloration, 
changing  to  a  blue-green,  and  on  warming,  cuprous  oxide  is  deposited. 
Copper  sulphate  gives  a  brownish-green ;  ferric  chloride  gives  an 
intense  red,  changing  to  brownish-red.  E.  C.  R. 

Oximes  of  Sugars.  By  H.  Jacobi  (Ber.,  24,  696— 699).~The 
fact  that  dextrose  and  galactose,  like  the  simple  aldehydes,  yield 
oximes  was  first  pointed  out  by  E.  Fischer,  whilst  the  oxime  of 
galactose  was  first  obtained  in  the  crystalline  form  by  Rischbieth 
(Abstr.,  1888,  40),  and  the  corresponding  derivative  of  mannose  soon 
afterwards  by  E.  Fischer  and  Hirschberger  (Abstr.,  1889,  687).  In 
studying  the  oximes  of  dextrose  and  rhamnose,  the  author  found  that^ 
when  these  were  prepared  from  a  mixture  of  hydroxylamine  hydro- 
chloride and  sodium  hydroxide,  they  could  not,  on  account  of  their 
great  solubility  in  water,  be  separated  from  the  inorganic  salts  ;  this 
difficulty  is,  however,  obviated  by  employing  free  hydroxylamine. 

Dextrose  oxime,  CeHiaOeN",  is  prepared  by  exactly  precipitating  a 
not  too  dilute  solution  of  hydroxylamine  sulphate  (20  grams)  with  a 
warm  solution  of  barium  hydroxide,  and,  after  cooling,  dissolving  pure 
dextrose  (20  grams)  in  the  filtrate,  the  mixture  being  allowed  to  re- 
main for  three  days.  The  solution  is  next  decolorised  by  gently 
warming  with  animal  charcoal,  and  is  then  evaporated  to  a  syrup 
under  diminished  pressure  at  40 — 50°.  By  allowing  the  latter  to 
remain  over  concentrated  sulphuric  acid  for  2 — 3  days,  it  solidifies  to 
a  crystalline  mass,  which  is  then  freed  from  adhering  mother  liquor 
by  spreading  on  a  porous  plate.  The  yield  is  15  grams.  It  is  purified 
by  crystallisation  from  80  per  cent,  methyl  alcohol,  and  forms  colour- 
less, microscopic  prisms,  melts  at  136 — 137°,  and  is  very  soluble  in 
water,  very  sparingly  in  alcohol,  and  insoluble  in  ether.  It  has  a 
faintly  sweet  taste,  reduces  Fehling's  solution  strongly  on  heating, 
and  is  laevo-rotatory,  exhibiting  bi-rotation.  Its  specific  rotatory 
power  in  a  9  per  cent,  solution  is  [ajpoo  =  —  2*2°. 

Rhamnose  oxime,  CeHiaOsN,  is  prepared  in  a  similar  manner  to  dextrose 
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oxime,  but  crystallises  more  readily;  the  syrup  which  remains  oc 
evaporatino-  its  aqueous  solution  solidifies  on  triturating  ior  a  few 
minutes  with  a  little  methyl  alcohol.  The  yield  is  80  per  cent,  of  the 
theoretical.  It  forms  colourless  tables,  melts  at  127 — 128°,  and  is 
very  easily  soluble  in  water,  only  sparingly  in  hot  absolute  alcohol, 
and  insoluble  in  ether.  It  is  dextro-rotatory,  and  exhibits  bi-rotation  ; 
its  specific  rotatory  power  in  a  9  per  cent,  solution  is   [a]D3o  =  13*6. 

The  author  has  also  determined  the  specific  rotatory  powers  of  the 
oximes  of  galactose  and  mannose,  both  of  which,  on  account  of  their 
sparing  solubility  in  cold  water,  could  only  be  examined  in  5  per  cent. 
solutions.  Tbey  are  both  dextro-rotatory  and  exhibit  bi-rotation. 
The  mean  values  of  two  determinations  with  each  are  as  follows  :  — 
galactose  oxime,  [ajj^oo  =  14'75,  and  mannose  oxime,  rajoso  =  3'15. 

A.  R.  L. 


Ethylsulphonacetone   and    Diethylsulphonacetone.     By   E,. 

Otto  and  J.  Troger  (Ber.,  24,  868 — 870). — Ethylsulphonacetone, 
.S02Et'CH..'C0Me,  is  obtained  by  the  action  of  sodium  ethylsulphinate 
on  chloracetone  at  the  ordinary  temperature;  it  is  a  yellow,  viscid  liquid, 
miscible  with  water,  dilute  alcohol,  or  benzene,  but  does  not  volatilise 
with  steam.  A  crystalline  compound  is  formed  with  hydrogen  sodium 
sulphite.  The  oxime  is  deposited  in  colourless  crystals  melting  at 
101°.  On  treatment  with  potash,  the  sulphone  is  hydrolysed  to  acetic 
acid  and  ethyl  methyl  sulphone.  Carbonic  anhydride,  acetic  acid, 
and  etbylsulphonic  acid  are  formed  on  oxidation  with  potassium  per- 
manganate. The  bromo-derivative,  SO.Et-CHo-CO-CHoBr,  is  prepared 
by  the  action  of  bromine  on  an  aqueous  solution  of  the  sulphone,  and 
melts  at  80°.  Bieihylsulphojiacf-tone,  COCCHa'SOaEt).,  is  obtained  by 
the  action  of  sodium  ethylsulphinate  on  the  preceding  compound, 
and  crystallises  in  small  plates  melting  at  119° ;  it  is  readily  soluble 
in  water  and  dilute  alcohol,  but  only  sparingly  in  ether  or  benzene  ;  the 
constitution  of  the  compound  is  proved  by  the  formation  of  ethyl 
methyl  sulphone  and  ethylsulphonacetic  acid  on  treatment  with  potash  ; 
the  latter  compound,  on  further  hydrolysis,  also  yields  ethyl  methyl 
sulphone. 
,|.^  I^henylsulphonacetone  has  no  physiological  action.  J.  B.  T. 

'"Turkey  Red  Oil.  By  Scheurer-Kestner  (Compt.  rend.,  112, 
395 — 397). — The  sulphonic  acid  in  Turkey  red  oil  can  be  separated 
from  the  free  acid,  or  acid  desulphonised  during  washing,  by  agitating 
tbe  oil  with  a  mixture  of  ether  and  water.  The  non-sulphonised  acids 
dissolve  in  the  ether,  and  the  sulphonic  acids  dissolve  in  the  water, 
from  which  they  can  be  precipitated  by  a  solution  of  sodium  sulphate 
of  10°  B,  Tbe  proportion  of  sulphonic  acid  varies  in  oils  prepared 
under  seemingly  identical  conditions,  and  the  solubility  of  the  oil  is 
determined  by  tbe  proportion  of  the  sulphonic  acids.  The  degree  of 
polymerisation  is  greater  in  tbe  portion  soluble  in  ether  (mol.  wt.  = 
472)  than  in  the  portion  soluble  in  water  (mol.  wt.  =  402). 

The  ricinoleosulphonic  acid  precipitated  by  sodium  sulphate  forms 
a  hydrated,  non-fluorescent  syrup,  which  constitutes  40  to  50  per  cent, 
of  tbe  most  soluble  Turkey  red  oil.     Its  composition  agrees  with  that 
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of       diricinoleosnlphonic     acid,     COOH-CnHsg-COO-CnHaa-O-SO^H. 
After  heating  at  60°,  it  seems  to  contain  8  mols.  HoO. 

Tlie  siilphonic  and  non-snlpLonised  acids  in  Turkey  red  oil  can  be 
estimated  by  making  titrations  with  phenolphthalein  and  litmus  re- 
spectively as  indicators.  Litmus  becomes  blue  when  all  the  sulphonic 
acid  has  been  neutralised,  but  phenolphthalein  does  not  change  until 
all  the  non-sulphonised  acid  has  also  been  neutralised. 

N^ormal  ricinoleic  acid,  when  treated  with  sulphuric  acid,  yields  a 
product  containing  practically  the  same  proportion  of  sulphonic  and 
non-sulphonised  acid  as  the  product  from  resin  oil. 

C.  H.  B. 

A  New  Optically  Active  Modification  of  Lactic  Acid,  ob- 
tained by  Bacterial  Decomposition  of  Cane  Sugar.  By  F. 
SCHAEDINGER  (Monatsh.^  11,  545 — 559). — According  to  Le  Bel's  hypo- 
thesis, optically  inactive  ethjlidenelactic  acid,  OH*CHMe*COOH, 
since  it  contains  an  asymmetric  carbon  atom,  should  be  separable  into 
two  active  constituents,  one  dextrorotatory,  the  other  laevorotatory. 
Until  now  only  the  former  of  these  has  been  prepared  (compare  Lewko- 
witsch,  Abstr.,  1884,  296).  The  author  has  succeeded  in  obtaining  the 
laevorotatory  variety  by  fermenting  cane  sugar  with  a  micro-organism 
which  he  has  named  Bacillus  acidi  IcbvolacHci.  The  oi-ganism  was 
obtained  from  a  streamlet  running  through  a  Hungarian  military 
station,  the  water  having  been  examined  owing  to  several  cases  of 
spleenic  gangrene  occurring  amongst  the  horses.  The  bacillus  forms 
short  rods  of  about  the  same  size  as  Heuppe  s  Bacillus  acidi  lactici. 
Under  different  conditions  of  growth,  however,  it  assumes  different 
forms ;  sometimes  the  individuals  are  joined  in  twos,  sometimes  they 
unite,  producing  long,  thread- Hke  masses.  It  appears  to  be  without 
toxicological  action  on  the  smaller  animals,  is  readily  coloured  by 
"  carbolfuchsin,"  has  a  maximum  activity  at  a  temperature  of  36°,  is 
inert  below  10°  and  above  40°,  and  is  of  anaerobic  growth. 

In  order  to  study  the  products  of  fermentation,  30  grams  of  cane 
sugar  was  dissolved  in  1  litre  of  water,  to  which  10  grams  of  ammonium 
chloride,  1  gram  of  disodium  phosphate,  0*20  gram  of  magnesium 
sulphate,  and  15 — 20  grams  of  calcium  carbonate  were  added.  The 
solution  thus  formed  was  sterilised  and  then  inoculated  with  a  pure 
culture  obtained  by  Koch's  method.  In  1 — IJ  days,  fermentation 
commenced,  which  attained  its  maximum  in  4 — 5  days  and  ceased 
in  7 — 8  days.  On  distilling  the  product,  a  minute  quantity  of 
ethyl  alcohol  and  much  water  passed  over,  and  the  residue 
(25  grams)  consisted  of  a  granular  calcium  salt,  from  which  a  zinc 
salt,  (C3H503)2Zn  +  2H2O,  crystallising  in  microscopic  prisms,  was 
obtained.  In  order  to  prepare  the  free  acid,  the  zinc  salt  was  dis- 
solved in  hot  water,  the  metal  precipitated  with  hydrogen  sulphide, 
and  the  solution  filtered  and  evaporated  at  a  temperature  of  about 
60°.  The  acid  was  further  purified  by  treatment  with  ether,  which 
left  sulphur  and  some  undecomposed  zinc  salt  undissolved.  On  eva- 
porating the  ethereal  solution,  the  acid  was  obtained  in  the  form 
of  a  viscid,  bright-yellow  liquid,  soluble  in  alcohol,  ether,  and  water. 
The  silver  salt,  CsHsOsAg  -f  -JHoO,  crystallises  in  long  prisms,  is  very 
soluble  in  water,  and  rapidly  turns  yellow  on  exposure  to  light.    The 


I( 


l< 


i 


ORQANIO  CHEMISTRY.  667 

calcium  salt,  (C3H503)2Ca  +  ^^20,  is  precipitated  from  its  aqueous 
solution  by  absolute  alcohol  in  the  form  of  a  felted  mass  of  micro- 
scopic needles.  The  specific  rotatory  power  of  the  acid  is  — 4*8°; 
and,  like  paralactic  acid,  it  has  the  property  of  forming  an  anhydride 
at  ordinary  temperatures,  which  anhydride  has  an  opposite  rotatory 
power  to  that  of  the  acid  from  which  it  is  obtained  (compare  Wislicenus, 
Annalen,  167,  323,  et  seq.).     The  salts  of  the  new  acid  are  dextro- 

tatory,  as  those  of  dextrorotatory  paralactic  acid  are  lasvorotatory. 

When  a  mixture  of  equal  parts  of  the  zinc  salts  of  dextrorotatory 
ud  laevorotatory  ethylidenelactic  acids  was  allowed  to  crystallise 
from  a  warm,  saturated  solution,  the  zinc  salt  of  the  ordinary  fer- 
mentation lactic  acid,  (C3H303)oZn  +  3HaO,  was  obtained,  thus 
placing  beyond  doubt  the  complex  nature  of  the  last-named  acid. 

G.  T.  M. 

Xylose.  By  E.  Fischer  and  R.  Stahel  (Ber.,  24,  528—538).— 
Xylose,  as  stated  in  a  former  communication  (Abstr.,  1890,  1399), 
combines  easily  with  hydrogen  cyanide  to  form  a  hexonic  acid,  whose 
lactone  has  the  formula  CeHioOe-  The  latter  is  the  optical  antipode 
of  d-gulonolactone  (see  p.  677)  ;  it  is  1-gulonolactone,  and  the  sugar 
obtained  from  it  1-gulose.     By  oxidation,  1-gulonic  acid  is  converted 

to  1-saccharic  acid. 

l-G'idonic  acid  (xylosecarboxylic  acid)  is  prepared  by  mixing  xylose 
100  grams)  dissolved  in  twice  its  weight  of  water  with  the  calcu- 
lated quantity  of  hydrocyanic  acid  and  a  few  drops  of  ammonia.  The 
mixture  turns  bright  brown  in  a  few  hours,  and  the  action  is  com- 
plete in  two  days.  The  liquid  is  mixed  with  a  solution  of  pure  barium 
hydroxide  (200  grams)  in  water  (1200  grams),  and  boiled  until  all  the 
ammonia  is  expelled.  The  baryta  is  precipitated  quantitatively  with 
sulphuric  acid,  the  solution  decolorised  with  animal  charcoal,  and 
evaporated  to  a  syrup.  Crystals  of  gulonolactone  separate  after  a  time. 
The  mother  liquors  contain  an  acid  which  is  probably  an  isomeride  of 
gulonic  acid.  The  yield  of  gulonolactone  amounts  to  60  per  cent,  of 
the  xylose  employed.  It  is  purified  by  crystallisation  from  warm 
water  or  alcohol  (60  per  cent.),  sinters  at  179°,  melts  at  181°  (corr. 
185°),  is  easily  soluble  in  hot  water,  but  only  sparingly  so  in  cold 
water  and  absolute  alcohol ;  it  has  a  faintly  sweet  taste,  and  a  neutral 
reaction  ;  an  aqueous  solution,  however,  after  a  time  becomes  faintly 
acid.  For  a  9' 15  per  cent,  aqueous  solution,  the  specific  rotation 
[ajo  =  —55*3  at  20".  The  basic  barium  salt  dissolves  in  a  large 
quantity  of  hot  water  and  crystallises  in  spherical  aggregates  of  very 
slender  needles.  The  normal  bariuTii  salt  is  very  soluble  in  water,  and 
was  not  obtained  crystalline.  The  normal  calcium  salt  is  obtained  as 
a  syrup,  and  crystallises  after  remaining  a  week  or  so.  The  phenyl- 
hijdrazide  is  much  more  soluble  in  water  than  the  corresponding 
compound  of  gluconic  and  mannonic  acids,  and  cannot,  in  consequence, 
be  used  to  precipitate  gulonic  acid.  It  melts  at  147 — 149°  (uncorr.), 
and  decomposes  at  195". 

l-GidosG  is  obtained  hy  reducing  a  well-cooled  solution  (10  per  cent.) 
of  the  lactone  in  the  usual  way  with  sodium  amalgam.  It  is  a  colour- 
less syrup,  tastes  sweet,  is  slightly  dextrorotatory,  and  is  not  ferment- 
ble.    The  phetiylhydrazone  is  obtained  by  adding  a  mixture  of  phenyl 
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hydrazine  (1  pai^t)  and  acetic  acid  (50  por  cent.,  1  part)  to  a  cold 
solution  of  the  sjrup  (1  part)  in  water  (2"5  parts).  It  crystallises 
from  hot,  absolute  alcohol  in  slender,  white  needles,  melts  at  143°  with- 
out decomposition,  and  is  easily  soluble  in  warm  water,  not  so  soluble 
in  cold  water  and  absolute  alcohol.  The  osazone  is  obtained  b}'  heating 
the  hydrazone  or  the  sugar  with  excess  of  phenylhydrazine  acetate  for 
one  hour  on  the  water-bath  ;  it  crystallises  from  hot  water  in  yellow, 
flocky  masses,  and  turns  reddisli-brown  on  drying;  when  crystallised 
from  dilute  alcohol,  it  retains  its  yellow  colour,  melts  at  156"  without 
decomposition,  and  is  remarkably  soluble  in  hot  water,  differing  in 
this  respect  from  all  known  osazones  of  the  natural  hexoses.  It  re- 
sembles in  this  respect  the  osazones  of  xylose  and  arabinose,  and  has 
properties  similar  to  those  of  /'i-acrosazone;  it  is  probable  that  the  latter 
is  the  inactive  form  of  gulosazone. 

i-Gulmiolactone  is  obtained  in  well-formed  crystals  by  crystallisiu[ 
a  mixture  of  equal  quantities  of  the  1-  and  d-compound  from  water,'1 
and  melts  at  160°. 

When  1-gulonic  acid  is  oxidised  with  nitric  acid  (sp.  gr.  =  1*2),'; 
1-saccharic  acid  is  obtained,  and  is  purified  by  means  of  its  calcium] 
salt. 

The  alcohol  corresponding  with  dextrose  and  ordinary  saccharic  acid| 
is  sorbitol.     Since  1-gulose  is  a  derivative  of  1-saccharic  acid,  it  is  to| 
be  expected  that,  on  reduction,  it  would  yield  tlie  unknown  1-sorbitol 
the  product  obtained  is  very  like  sorbitol,  but  does  not  crystallise  s< 
readily.     It  is  obtained  from  alcoliol  as  a  colourless,  gelatinous  mass,l 
which,  when  dried  in  a  vacuum,  forms  a  white  powdei-,  and  melts 
at   70 — 75°.      The   benzal    derivative    is    very    like    the   derivative 
from   ordinary   sorbitol.     Sorbitol    in  borax  solution  shows  a  fain! 
dextrorotation  ;  the  new^  compound  gi^-es  a  IsRvorot^itioii.    The  author 
conclude  that  it  is  1-sorbitol. 

From  a  consideration  of  the  above  results,  the  authors  conclude  that 
gluconic  and  gulonic  acids  have  the  same  structure  and  similar  con- 
figuration, and  differ  only  in  the  position  of  the  carboxyl  group,  as  ij 
shown  in  the  (stereometric)  formulae  (?) 

COOH-[CH-OH]4-CH2-OH  and  OH-CH2-[CH-OH]4-COOH. 

Xylose,  from  the  ease  with  which  it  is  converted  into  furfuraldt 
hyde,  probably  contains,  like  arabinose,  a  normal  carbon  chain  ;  this  it 
confirmed  by  the  preceding  results.     Arabinose  and  xylose  do  not 
however,  bear  the  same  relation  to  each  other  as  gluconic  and  gulonic' 
acids.     For  then  they  should  both  give  the  same  alcohol  on  reduction. 
Arabinose,  however,  yields  arabitol. 

Xylose  yields  a  new  compound,  ccylitol,  which  forms  a  non-crystal- 
lisable  syrup,  and  on  treatment  w^ith  benzaldehyde  and  sulphuric 
acid  forms  a  crystalline  benzal  derivative.  In  borax  solution  it  is 
optically  inactive.     Arabitol  in  borax  solution  is  laevorotatory. 

E.'C.  R. 

Xylonic  Acid.  By  E.  W.  Allen  and  B.  Tollens  (Awialen,  260, 
306 — 313). — Xylonic  acid,  an  isomeride  of  arabonic  acid,  is  formed 
when  xylose  (6  grams)  is  dissolved  in  water  (30  grams),  the  solution 
treated  with  bromine  (7  grams),  and  kept  at  the  ordinarj'^  tempera- 
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ture  until  the  halogen  has  dissolved ;  after  removing  the  hydro- 
bromic  acid  with  lead  and  silver  carbonate,  and  freeing  the  solution 
from  metals  with  hydrogen  sulphide,  the  filtrate  is  boiled  with 
calcium  carbonate,  filtered,  and  evaporated,  when  the  calcium  salt 
remains  as  a  syrup.  The  zinc  and  silver  salts  were  prepared  in  like 
manner,  but  they  could  not  be  obtained  in  crystals.  The  strontium 
salt,  (CiHiiOc)^^!'?  prepared  by  decomposing  the  calcium  salt  with 
oxalic  acid  and  then  treating  the  solution  of  the  acid  with  strontium 
hydroxide,  separates  from  dilute  alcohol  in  efflorescent  crystals  con- 
taining about  8-^  mols.  H2O ;  the  rotatory  power  of  the  salt,  dried 
at  100'',  is  [aji)  =  12'14",  whilst  that  of  the  strontium  salt  of 
arabonic  acid  is  [aj^  =  1'9G.  The  rotatory  power  of  a  solution  of 
xy Ionic  acid,  obtained  by  decom2)osing  the  strontium  salt  with  the 
theoretical  quantity  of  hydrochloric  acid,  was  found  to  be 
[ajp  =  17"48°;  the  rotatory  power  of  a  solution  of  arabonic  acid, 
prepared  in  like  manner,  is  [a]©  =  — 45"8G°.  F.  S.   K. 

Relative  Properties  of  Dimethylglutaric  and  Trimethyl- 
succinic  Acids ;  Stereo-isomeric  Trimethylsuccinic  Acids.    By 

N.  Zelinsky  and  A.  Besredka  {Ber.,  24,  469 — 478). — In  their 
various  attempts  to  synthesise  trimethylsuccinic  acid,  Auwers  and 
Jackson  (Abstr.,  1890,  1098),  and  Bischoff  and  Mintz  (Abstr., 
1890,  743 ;  this  vol.,  p.  290),  have  obtained  substances  which  they 
believe  to  be  the  isomeric  dimethylglutaric  acid,  identical  with 
the  symmetrical  dimethylglutaric  acid  described  by  Zelinsky 
(Abstr.,  1890,  132),  as  it  has  the  same  melting  point  of  102— 104^ 
the  same  conductivity  constant,  and  also  yields  a  dibromo-com- 
pound,  which  would  scarcely  be  expected  were  the  product  really  a 
trimethylsuccinic  acid. 

The  authors,  however,  believe  that,  notwithstanding  this  similarity, 
the  compounds  are  not  identical,  for  the  "  dibromodimethylglutaric 
acid"  of  Auwers  and  Jackson  may  be  readily  converted  into  the 
corresponding  dihydroxy-compound,  a  stable  substance  which  does 
not  pass  into  a  lactone,  whereas  Zelin sky's  symmetrical  dihydroxy- 
dimethylglutaric  acid  yields  a  monolactone  with  great  ease.  The 
explanation  given  by  Auwers  and  Jackson  of  the  formation  of 
dimethylglutaric  acid  from  ethyl  a-bromi sob uty rate  and  ethyl  sodio- 
methylmalonate,  is  regarded  by  the  authors  as  very  probable,  but  they 
believe  that  this  is  only  a  subsidiary  action,  and  that  the  chief  portion  of 
the  product  is  in  reality  trimethylsuccinic  acid,  which  in  its  physical 
properties  closely  resembles  the  lower  melting  dimethylglutaric  acid. 
In  favour  of  the  glutaric  constitution,  Bischoff  adduces  the  fact 
that  the  acid,  Avhen  heated  in  a  sealed  tube,  is  converted  into  the 
higher  melting  dimethylglutaric  acid  ;  this  fact,  however,  is  really 
against  that  view,  for  Zelinsky 's  lower  melting  glutaric  acid  does  not 
behave  in  the  same  manner,  but,  on  the  contrary,  the  higher  melting 
acid  is  completely  converted  by  hydrochloric  acid  at  200°  into  the 
lower  melting  acid  ;  the  symmetrical  diethylglutaric  acids  behave  in 
the  same  manner.  Further,  the  lower  melting  dimethylglutaric  acid 
forms  an  anhydride  melting  at  84 — 86°,  which,  on  treatment  with 
water,  yields  the  higher  melting  acid. 
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Led  by  these  considerations,  the  authors  have  attempted  to 
sjnthesise  trimethylsuccinic  acid  by  a  new  method,  namely,  by 
acting  on  ethyl  sodiocyanopropionate  with  ethyl  a-bromisobutyrate, 
and  hydrolysing  the  product  with  sulphuric  acid.  The  following 
equations  represent  the  reactions  which  take  place  : — 

CN-CMeNa-COOEt  +  CBrMeo-COOEt  = 

CN-CMe(CMe2-C00Et)-C00Et  +  NaBr. 

C]Sr-CMe(CMe2-C00Et)-C00Et  +  4H2O  = 

C00H-CHMe-CMe2-C00H  +  COo  +  NH3  +  2EtOH. 

The  product  of  the  hydrolysis  is  a  mixture  of  acids  all  having  the 
composition  C7H12O4.  By  repeated  fractional  precipitation  with 
light  petroleum  from  benzene  solution,  three  acids  were  obtained ; 
the  first  of  these  crystallises  in  rhombohedra  and  melts  at 
140 — 141°  when  quickly  heated  ;  the  second  forms  granules  melting 
at  100—101°,  and  the  third  melts  at  68—74°.  The  latter  is  probably  a 
mixture,  but  requires  further  investigation ;  whilst  the  other  two  the 
authors  regard  as  stereo-isomeric  trimethylsuccinic  acids,  this 
substance  containing  an  asymmetrical  carbon  atom.  The  second  acid 
has  almost  the  same  melting  point  as  symmetrical  dimethylglutaric 
acid,  but  is  more  readily  soluble  in  benzene;  its  conductivity  constant 
h  was  found  to  be  0*0063,  against  0'0055  for  dimethylglutaric  acid, 
whilst  the  constant  for  the  acid  melting  at  140 — 141"  was  00322. 
The  conductivity  of  the  two  stereo-isomerides,  as  in  the  case  of  other 
stereo-isomeric  succinic  acids,  is  very  difFerent,  whereas  in  the 
glutaric  and  adipic  series  this  remains  almost  constant. 

The  isomeride  melting  at  100 — 101°  is  not  identical  with  isopimelic 
or  amylenepimelic  acid  (Abstr.,  1878,  294),  which  melts  at  100 — 106°. 
The  supposed  syrupy  trimethylsuccinic  acid  recently  described  by 
Hell  and  Wildermann  (this  vol.,  p.  164)  has  not  really  the  composition 
assigned  to  it,  an  error  having  been  made  in  calculating  the  results  of 
the  analysis. 

The  authors  have  also  observed  that  the  conductivity  of  solutions  of 
mixtures  of  stereo-isomerides  remains  constant  in  dilutions  of  10 — 400 
or  more  litres,  but  that  on  still  further  dilution,  the  constant  decreases. 
To  avoid  errors,  it  is  therefore  necessary  to  examine  the  conductivity 
of  extremely  dilute  solutions.  H.   Gr.  C. 

Acetonedicarboxylic  Acid.  By  H.  v.  Pechmann  (Annalen,  261, 
151 — 162;  compare  Abstr.,  1885,  138). — Acetonedicarboxylic  acid, 
CO(CH2*COOH)2,  is  best  prepared  in  the  following  manner  : — Finely 
divided,  anhydrous  citric  acid  (500.  grams),  obtained  by  heating  the 
commercial  acid  at  145 — 150°  for  1 — 2  hours,  is  placed  in  a  flask  of 
4 — 6  litres  capacity  and  a  mixture  of  concentrated  sulphuric  acid 
(500  grams)  and  fuming  sulphuric  acid  (500  grams),  containing 
about  12  per  cent,  of  anhydride,  added  :  the  flask  is  then  fitted  with 
a  cork,  through  which  passes  a  short  piece  of  glass  tubing.  After  15 
minutes  time,  the  flask  is  placed  on  a  water-bath,  which  has  been 
previously  heated  to  boiling,  and  the  escaping  gas  is  ignited,  the 
heating    being    continued    until    the    evolution    of    carbonic    oxide 
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ceases,  which  is  nsnally  the  case  in  30 — 45  minutes ;  the  contents  of 
the  flask  are  then  cooled  to  0 — 5°  and  ice  (600  grams)  is  gradually 
added,  care  being  taken  that  no  considerable  rise  of  temperature 
occurs.  On  cooling  again  to  0 — 5°,  the  acetonedicarboxjlic  acid  is. 
deposited  in  crystals  and  is  freed  from  the  mother  liquors  by  pressing 
it  in  flannel  bags ;  the  crude  product,  which  is  a  grey  or  colourless 
powder,  must  be  kept  in  an  open  vessel  over  sulphuric  acid  as,  if 
placed  in  a  closed  vessel,  it  soon  changes  into  a  brown  syrup  and 
then  decomposes  into  acetone  and  carbonic  anhydride.  The  yield  of 
crude  acid,  which  contains  about  5*0  per  cent,  of  sulphuric  acid  and 
36  per  cent,  of  water,  is  500 — 600  grams  from  1  kilo,  of  commercial 
icitric  acid.  The  pure  compound  can  be  obtained  by  recrystallising 
the  crude  product  from  warm  water,  or  ethyl  acetate,  or  better,  by 
shaking  it  with  ether  and  evaporating  the  dried  ethereal  solution.. 
It  crystallises  in  colourless  needles  and  melts  at  135°,  being  decom- 
posed into  acetone  and  carbonic  anhydride  ;  the  same  decomposition 
takes  place  on  boiling  solutions  of  the  acid.     It  is  readily  soluble  in 

ater  and  alcohol,  but  more  sparingly  in  ethyl  acetate,  very  sparingly 
lin   ether,  and   almost  insoluble  in  chloroform,    benzene,  and    light 

etroleum  ;  in  its  aqueous  solutions,  ferric  chloride  produces  an 
ntense  violet  coloration  and  sodium  nitrite  a  crystalline  precipitate 
of  dinitrosoacetone ;  on  adding  phenylhydrazine  hydrochloride  to  a 
neutral  solution  of  the  acid  in  sodium  carbonate,  a  colourless,, 
crystalline  precipitate  is  produced  and  carbonic  anhydride  is  evolved. 
The  salts  of  acetonedicarboxylic  acid  are  rather  unstable,  and  undergo 
decomposition  into  acetone  and  a  carbonate  even  in  the  cold.  The 
barium  salt  is  precipitated  in  colourless  crystals  when  a  cold,  con- 
centrated solution  of  the  acid  is  saturated  with  barium  carbonate,, 
and  the  filtrate  mixed  with  alcohol ;  in  aqueous  solutions  of  the 
barium  salt,  most  of  the  heavy  metals  produce  a  precipitate,  silver 
nitrate  and  lead  acetate  giving  a  colourless,  ferric  chloride  a  brownish- 
red,  and  copper  acetate  a  green  precipitate  which  contains  both 
barium  and  copper  and  is  insoluble  in  hot  water. 

Ethyl  acetonedicarhoxylate,  CgHuOs,  is  prepared  by  passing  a  rapid 
stream  of  hydrogen  chloride  into  a  solution  of  the  crude  acid  (200 
grams)  in  absolute  alcohol  (200 — 250  grams),  until  the  mixture 
becomes  warm  and  begins  to  froth ;  the  stream  of  gas  is  then 
moderated  and  the  solution  is  saturated  in  the  cold,  otherwise 
decomposition  sets  in  and  carbonic  anhydride  is  evolved.  After 
keeping  over  night,  the  mixture  is  poured  into  ice-cold  water  con- 
taining a  little  sodium  chloride,  the  solution  repeatedly  extracted 
with  ether,  the  concentrated  ethereal  extract  washed  with  small 
quantities  of  sodium  carbonate  until  the  washings  give  a  turbidity 
on  the  addition  of  hydrochloric  acid,  then  once  with  dilute  sulphuric 
acid,  and  finally  three  times  with  water,  dried  over  calcium  chloride, 
and  evaporated.     The  ethyl  salt,  prepared  in  this  way,  still  contains 

t alcohol  and,  as  a  rule,  etbyl  acetoacetate,  but  is  otherwise  tolerably 
pure ;  it  can  be  obtained  in  a  state  of  purity  by  dissolving  it  in 
sodium  carbonate,  or  by  converting  it  into  the  potassium  or  copper 
derivative  (compare  this  vol.,  p.  673).  Ethyl  acetonedicarboxylate  is- 
a  colourless  oil  of  sp.  gr.  1-1130  at  17°  ;  it  boils  at  169—174°  under  a. 
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pressure  of  50  mm.  with  only  very  slight  decomposition,  and  under 
the  ordinary  atmospheric  pressure  its  boilins:  point  is  about  250" ;  it 
is  only  sparingly  soluble  in  water,  but  it  dissolves  freely  in  other 
neutral  solvents  and  is  also  soluble  in  alkalis  and  alkaline  carbonates : 
its  dilute  alcoholic  solution  gives  a  deep  red  coloration  with  ferric 
chloride  and  a  dirty  green  precipitate  with  a  solution  of  copper 
acetate.  It  dissolves  sodium  with  evolution  of  hydrogen,  and  ou 
adding  anhydrous  potassium  carbonate  to  an  ethereal  solution  of  the 
oil,  a  colourless,  crystalline  potassium  derivative  is  formed. 

F.  S.  K. 

Synthesis  of  Citric  Acid  from  Acetonedicarboxylic  Acid. 
By  M.  DuNSCHMANN  and  H.  v.  Pkchmann  (Annalen,  261,  162 — 166). 
— Citric  acid  can  be  obtained  synthetically  by  treating  ethyl  acetone- 
dicarboxylate  with  hydrogen  cyanide  in  well-cooled  ethereal  solu- 
tion and  boiling  the  product,  tirst  with  concentrated  hydrochloric 
iicid,  and  then  with  soda  to  ensure  complete  hydrolysis ;  the  citric 
acid  is  isolated  by  means  of  its  calcium  salt,  which  is  then  decomposed 
with  oxalic  acid. 

When  ethyl  acetonedicarboxylate  is  converted  into  the  potassium 
derivative  (compare  next  page),  and  the  latter  is  boiled  with  water, 
ethyl  acetoacetate  separates  from  the  solution  as  an  oil. 

Acetonedicarboxylic  acid  readily  undergoes  decomposition  into 
acetone  and  carbonic  anhydride  when  it  is  heated  alone  or  boiled 
with  acids  or  dilute  alkalis ;  when  boiled  with  concentrated  alcoholic 
potash,  it  yields  malonic  acid.  F.  S.  K. 

Condensation  of  Acetonedicarboxylic  Acid  with  Phenols. 
By  B.  S.  BnrroN  and  H.  v.  Pf:ch.manx  (Aimalni,  261,  166—172).— 
jS  -  Methylinnbelliferonecarhoxylic    acid    {/3  -  umbelliferoneacetic     acid). 

r\r\ ptj 

0<^p  TT  /QTTx^C'CHo'COOH,  is  formed  when  an  intimate  mixture 

of  resorcinol  (25  grams)  and  crude  acetonedicarboxylic  acid  (45  grams) 
(compare  preceding  page)  is  added  to  concentrated  sulphuric  acid 
(250  grams) ;  the  solution  is  kept  over  night,  then  poured  into  water, 
and  the  precipitated  product  purified  by  recrystallisation  from  alcohol 
or  water.  It  crystallises  in  slender,  lustrous  needles,  melts  at 
201 — 202°  with  decomposition,  and  is  moderately  easily  soluble  in  boil- 
ing water  and  alcohol,  but  insoluble  in  cold  water,  other,  chloroform, 
and  benzene;  it  separates  from  water  in  crystals  containing  1  mol. 
H2O,  which  is  expelled  at  110"^,  and  its  solutions  in  alkali><  and  alkaline 
■carbonates  show  a  blue  fluorescence.  The  silver  salt,  diHiO^Ag,  is  a 
yellow  compound,  Avhich  turns  black  on  boiling  with  water.  The  ethyl 
salt,  prepared  from  ethyl  acetonedicarboxylate  and  resorcinol,  melts 
at  134°. 

^-Methylumbelliferonecarboxylic  acid  is  isomeric  with  the  acid  pre- 
pared by  Michael  from  resorcinol,  ethyl  malonate,  and  sodium  eth- 
•oxide  (Abstr.,  1888,  956)  ;  when  heated  above  its  melting  point,  it  is 
•converted  into  /3-methylumbelliferone  (m.  p.  185 — 186°),  a  fact 
which  shows  that  acetonedicarboxylic  acid  is  an  intermediate  product 
in  the  formation  of  /iJ-methylumbelliferone  from  citric  acid,  resorcinol, 
and  sulphuric  acid  (compare  Pechmann  andDuisberg,  Abstr.,  1884,66). 
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Bthyl  methylphenijlpyrazolouecarhoxylate,     i  ^r>C-CH2*C00Et,. 

I  iN  IT  11      -IM 

fis  obtained  when  ethyl  acetonedicarboxylate  is  heated  with  phenyl- 
hydrazine  at  100° ;  it  crystallises  from  dilute  alcohol  in  lustrous- 
prisms  melting  at  85°,  and  is  insoluble  in  water,  but  soluble  in  ether, 
benzene,  and  chloroform ;  it  combines  both  with  bases  and  with  acids,, 
and  gives  the  reactions  of  the  pyrazolones.  The  free  acid,  CuffioNgOa, 
[crystallises  from  boiling-  water  in  flat  needles,  molts  at  134°,  and  is^ 
■soluble  in  alcohol,  but  insoluble  in  ether,  chloroform,  and  benzene;  it 
combines  with  acids  and  with  bases,  and  in  its  aqueous  solution, 
ferric  chloride  produces  a  brownish-red  coloration.  On  adding  sodium 
nitrite  to  a  sulphuric  acid  solution  of  the  acid,  a  yellow,  ciystalline 
compound  is  precipitated,  and  when  the  acid  is  heated  above  its  melt- 
ing point  it  is  decomposed  into  carbonic  anhydride  and  niethylphenyl- 
pyrazolone  (m.  p.  127°),  identical  with  the  compound  obtained  from 
ethyl  acetoacetate. 

When  ethyl  acetonedicarboxylate  is  boiled  for  a  long  time  with  an 

Icoholic  solution  of  phenylhydrazine,  yellow  crystals  are  deposited; 

this  substance  is  insoluble  in  acids,  behaves  in  some  respects  like  a 

Ihydrazone,  and  differs  from  the  pyrazolone  derivative  described  above. 
r  F.  S.  K. 

etl 


I 


Alkyl    Derivatives  of   Acetonedicarboxylic    Acid.      By    M. 

UNSCHMANX  and  H.  v.  Pechmann  (Anualen,  261,  173—190). — Ethyl 

cetonedicarboxylate  yields  metallic  derivatives  analogous  to  those  of 

ethvl  acetoacetate,  but  it  contains  four  hydrogen   atoms  which  are 

replaceable    by    alkyl    radicles;    of    the    two    theoretically    possible 

disubstitution  products,  only  those  of  symmetrical  structure  can  be- 

btained. 

Ethyl  potassioacetonedicarhoxijlatr,  COOEt-CHK'CO-CHo-COOEt,  is- 
btained  in  crystals  when  ethyl  acetonedicarboxylate  is  treated  with 
the  theoretical  quantity  of  alcoholic  potash,  and  the  solution  then 
mixed  with  a  little  ether ;  it  crystallises  from  hot  dilute  alcohol  in 
concentrically  grouped  needles,  does  not  decompose  at  100°,  and  is 
soluble  in  water,  to  which  it  imparts  an  alkaline  reaction.  The 
dipotassiiim  derivative,  CO(CHK*COOEt)..,  prepared  in  like  manner, 
forms  small,  lustrous  crystals  and  absorbs  carbonic  anhydride 
from  the  air;  its  aqueous  solution  has  a  strongly  alkaline  reaction, 
and,  when  boiled,  gives  off  an  odour  of  acetone.  The  copper 
derivative,  (C9Hi305)3Cu,  separates  from  alcohol  in  green  crystals,, 
melts  at  142 — 143°,  and  is  insoluble  in  water,  and  only  sparing- 
ly soluble  in  ether,  but  readily  in  hot  benzene  and  cold  chloro- 
form. 

Ethjl  ethylacetonedicarhoxylate,  COOEt-CHEt-CO-CHa'COOEt,  can 
be  prepared  by  treating  ethyl  acetonedicarboxylate  with  sodium  eth- 
oxide  and  ethyl  iodide  in  alcoholic  solution.  It  boils  at  207''  under  a 
pressure  of  120—130  mm.,  and,  in  its  alcoholic  solution,  ferric  chloride 
produces  a  red  coloration. 

Ethjl  ccoc'-diethylacetonedicarhoxylate,  CO(CHEt-COOEt)o,  prepared 
in  like  manner,  boils  at  about  216°  under  a  pressure  of  130  mm. ;  its 
alcoholic  solution  is  coloured  violet  by  ferric  chloride,  but  only  after 
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some  time.  The  triethyl  derivative,  COOEt-CEtj-CO-CHEt-COOEt, 
prepared  from  the  preceding  compound,  boils  at  223 — 224°  under  a 
pressure  of  130  mm. ;  the  tetrethyl  derivative,  CnHgoOs,  boils  at 
231 — 232°  under  the  same  pressure. 

When  the  ethyl  salts  of  the  homologues  of  ethyl  acetonedicarboxylate 
are  treated  with  excess  of  concentrated  alcoholic  potash  at  the 
ordinary  temperature,  the  corresponding  potassium  salts  are  formed  ; 
-a  remarkable  difference  of  behaviour  is  observed  on  decomposing  these 
potassium  salts  with  acids,  for  whereas  the  acids  of  symmetrical 
constitution  can  be  easily  prepared  from  the  potassium  salts  and 
isolated  in  a  crystalline  condition,  those  of  a  symmetrical  structure  so 
readily  undergo  decomposition  into  carbonic  anhydride  and  syrupy, 
ke tone-like  compounds  that  they  cannot  be  obtained  in  a  free 
state. 

aci'-Diefhylacetonedicarboxylic  acid,  C9H14O.-,,  crystallises  from  ether 
in  colourless  needles,  melts  at  112",  and  is  readily  soluble  in  water, 
alcohol,  and  ether ;  when  heated  alone,  or  with  water,  it  is  decom- 
posed with  evolution  of  carbonic  anhydride. 

Tetrethylacetonedicarboxylic  acid,  C13H22O5,  crystallises  from  ether 
in  small  needles,  melts  at  70°,  and  is  soluble  in  water  and  alcohol,  but 
more  sparingly  in  ether  and  benzene ;  it  is  decomposed  either  when 
heated  alone  or  with  water. 

Ethyl  methylacetonedicarhoxylate  is  a  liquid  boiling  at  195 — 200° 
under  a  pressure  of  120 — 130  mm.,  and  at  255*  under  the  ordinary 
atmospheric  pressure ;  its  alcoholic  solution  gives  a  violet  coloration 
with  ferric  chloride. 

Ethyl  oLOL'dimethylacetonedicarhoxylate,  CuHisOs,  boils  at  199 — 200° 
under  a  pressure  of  130  mm.,  and  at  about  255 — 266°  under  the 
ordinary  atmospheric  pressure ;  it  gives  a  violet  coloration  with  ferric 
■chloride,  and  when  boiled  with  dilute  sulphuric  acid,  it  yields  diethyl 
ketone. 

Ethyl  oLod-dibetizylacetonedicarhozylate,  CajHzfjOs,  can  be  obtained  by 
treating  ethyl  acetonedicarboxylate  with  benzyl  chloride  and  sodium 
ethoxide  ;  it  separates  from  hot  alcohol  in  crystals  melting  at  92°. 
The  mono-,  tri-,  and  tetra-henzyl  derivatives  are  thick,  yellow  oils,  and, 
as  in  the  ease  of  the  coi-responding  ethyl  derivatives,  only  the  sym- 
metrical compounds  yield  crystalline  acids. 

ocoL'-Dihenzylacetonedicarhoxylic  acid,  CiqHigOs,  prepared  by  hydro- 
lysing  the  ethereal  salt  with  alcoholic  potash  at  the  ordinary  tempera- 
ture, crystallises  from  a  mixture  of  chloroform  and  ether  in  lustrous 
needles,  and  melts  at  115 — 116°.  The  silver  salt,  CieHieOsAga,  is 
<jolourless. 

Tetrahenzylacetonedicarboxylic  acid,  CasHgoOs,  crystallises  from  dilute 
alcohol  in  plates,  and  melts  at  95° ;  the  silver  salt,  CsaH-isOsAgo,  and 
most  of  the  other  metallic  salts,  are  only  sparingly  soluble  in 
water. 

Dibenzylacetone,  CO(CH2-CH2Ph)2,  is  obtained  when  the  dibenzyl 
derivative  of  acetonedicarboxylic  acid  is  boiled  with  acids  or  alkalis ; 
this  ketone  is  also  produced  by  the  dry  distillation  of  calcium  hydro- 
<jinnamate.  It  is  a  colourless  oil  boiling  at  280 — 285°  under  a 
pressure  of  130  mm.     The  oxime,  CnHigN'O,  prepared  by  boiling  the 
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ketone  with  a  dilute  alcoholic  solution  of  hydroxylamine  hydro- 
chloride, crystallises  in  colourless,  lustrous  needles,  melts  at  92°,  and 
is  insoluble  in  water,  but  readily  soluble  in  alcohol,  ether,  and  chloro- 

iHlorm. 

^^B  ^thyl    diphenylpijronedicarboxylate,    ^^^nfnQQ^A'npy.^^^     ^^ 

^^Bormed  when  ethyl  sodacetonedicarboxylate  is  treated  with  benzoic 
chloride  in  ethereal  solution  ;  it  crystallises  from  dilute  alcohol  in 
colourless  plates,  and  is  readily  soluble  in  most  ordinary  solvents 
except  water.  It  behaves  towards  alkalis  like  the  corresponding 
dimethyl  derivative  (compare  Conrad  and  Guthzeit,  Abstr.,  1888, 
502),  being  decomposed  into  benzoic  acid  and  acetophenone. 

F.  S.  K. 

Citracumalic  Acid,  a  Condensation  Product  of  Acetonedi- 
carboxylic  Acid.  By  A.  Nieme  and  H.  v.  Pechmann  {Aimalen, 
261,  190 — 208). — Gitracumalic  acid, 


I 


COOH-CH2-C<^^.^Q^(^>C-CH2-COOH, 


formed  by  the  condensation  of  acetonedicarboxylic  acid,  just  as 
isodehydracetic  acid  is  formed  from  acetoacetic  acid,  and  cumalinic 
acid  from  forinylacetic  acid  (compare  Pechmann,  Abstr.,  1884, 
1124).  These  three  condensation  products  must  all  be  regarded  as 
:  2  :  3-derivatives  of  a  compound  of  the  constitution 


^-^<CH-CO>^' 


I 

I^Brhich  the  author  names  cumalone ;  it  seems  probable  that  all  )3-ketonic 
acids  can  be  converted  into  carboxy-derivatives  of  cumalone  by  treat- 
ment with  concentrated  sulphuric  acid. 
I^Hb  Citracumalic  acid  is  prepared  by  dissolving  acetonedicarboxylic  acid 
I^Bn  concentrated  sulphuric  acid,  and  keeping  the  mixture  for  a  long  time 
at  the  ordinary  temperature  ;  the  solution  is  then  poured  into  ice-cold 
water,  the  precipitated  acid  separated  by  filtration,  washed  with  a 
little  water,  and  dried  on  porous  plates.  The  crude  product  is  a 
greenish-yelloNv  powder,  from  which  the  pure  acid  is  best  obtained 
by  recrystallising  once  from  hot  water,  and  then  repeatedly  extracting 
the  dried  crystals  with  boiling  ether,  when  the  pure  compound 
remains  as  a  colourless,  crystalline  powder.  It  begins  to  turn  brown 
at  150°,  and  melts  at  185°  with  decomposition,  but  it  has  no  well- 
defined  melting  point ;  it  is  readily  soluble  in  hot  water  and  alcohol, 
but  only  sparingly  in  ether  and  glacial  acetic  acid,  and  is  insoluble  in 
chloroform  and  benzene.  No  metallic  or  alkyl  salts  were  obtained  in 
a  pure  condition.  Citracumalic  acid  is  very  stable  towards  acids, 
but  is  decomposed  when  boiled  with  water  or  heated  alone  at 
190 — 200°,  yielding  carbonic  anhydride  and  isodehydracetic  acid 
(m.  p.  153°)  ;  when  heated  with  soda-lime,  it  gives  off  an  odour  of 
mesityl  oxide. 
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Lutidonecarboxylic  acid  (pseudolutidosti/rildicarboxylic  acid), 
NH-CO-CH 

is  obtained  in  the  form  of  lis  ammonium  salt,  when  citracumalic  acid 
is  repeatedly  evaporated  with  concenti-ated  ammonia,  and,  on  adding 
dilute  sulphuric  acid,  the  acid  is  precipitated  as  a  dirty-grey  powder. 
It  crystallises  from  hot  wat^r  in  small,  colourless  needles,  melts  at 
200 — 201''  with  evolution  of  carbonic  anhydride,  and  is  only  very 
sparinj^ly  soluble  in  cold  water,  alcohol,  and  ether.  The  silver  salt, 
CgHTNOoAgo,  is  colourless.  Lutidonedicarboxylic  acid  is  partially 
decomposed  by  boiling  water  with  evolntion  of  carbonic  anhydride, 
and,  when  heated  above  its  melting  point,  it  is  completely  converted 
into  lutidone  (m.  p.  176°). 

Lutidonecarboxylic  acid  (pseudohUidostynlcarhoxylic  add), 

is  formed  when  the  original  condensation  product  of  ethyl  aceto- 
acetate  (compare  Anschlitz,  Bendix,  and  Kerp,  this  vol.,  p.  172)  is 
treated  with  concentrated  ammonia  at  the  ordinary  temperature,  the 
solution  kept  for  48  hours,  and  then  evaporated.  It  separates  from  dilute 
acetic  acid  in  crystals  melting  at  256 — 258''  with  evolution  of  carbcmic 
anhydride,  being  converted  into  pseudolutidostyril ;  it  is  probably  iden- 
tical with  the  acid  obtained  by  Collie  from  ethyl  amidoacetoacetate 
(Abstr.,  1885,  374).  V\  S.  K. 

Preparation  of  Pyromucic  Acid.  By  H.  Schiff  (Annalen,  261, 
254 — 256). — The  author  again  describes  his  improved  method  for  the 
preparation  of  pyromucic  acid  from  furfuraldehyde  {Atuialen,  239, 
374),  as  it  has  been  tried  by  Bieler  and  Tollens  with  unsatisfactory 
results  ;  when  the  operation  is  properly  carried  out,  28  grams  of  the 
pure  acid  and  25  grams  of  crude  furfuralcohol  are  obtained  from 
56  grams  of  furfuraldehyde.  F.  S.  K. 

Solubility  of  Potassium  Hydrogen  Tartrate.  By  C.  Blarez 
(Compt.  rend.,  112,  484 — 435). — The  author  has  redetermined  the 
solubility  of  potassium  hydrogen  tartrate  in  water,  with  results 
agreeing  with  those  obtained  by  previous  observers,  although  showing 
some  differences  at  temperatures  near  100"*.  The  quantity  of  the 
salt,  Q,  contained  in  100  parts  of  the  solution  at  the  temperature  t, 
is  given  by  the  equation  Q^  =  0*351  +  0-00151^  +  0-00055^-,  which 
for  practical  purposes  may  be  replaced  by  the  simpler  formula 
Q^  =  0-369  +  0-000569^-. 

In  presence  of  potassium  chloride,  the  solubility  of  the  potassium 
hydrogen  tartrate  is  a  function  of  the  temperature  and  the  quantity 
of  chloride  present,  but  is  not  continuous.  With  small  quantities  of 
potassium  chloride,  the  quantity  of  tartrate  precipitated  is  equivalent 
to  that  of  the  chloride  added,  but  this  ceases  to  hold  good  when  the 
quantities  of  tartrate  and  chloride  in  solution  are  nearly  equal. 

When  the  quantity  of  chloride  present  is  greater  than  the  quantity 
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of  tartrate  tliat  the  pure  water  could  dissolve  at  the  same  tempera- 
tare,  the  law  of  solubility  is  represented  by  a  formula,  which  is  a 
direct  function  of  the  temperature,  but  an  inverse  function  of  the 
square  root  of  the  potassium  contained  in  the  chloride  added. 
qt  =  (0-0489  +  0-000005216^^)/ v/K. 

Potassium  hydrogen  tartrate  is  completely  insoluble  in  a  mixture 
of  alcohol  of  90°  100  parts,  water  900  parts,  normal  potassium 
sulphate  4  parts,  tartaric  acid  2  parts,  but  dissolves  if  the  hydrogen 
sulphate  is  substituted  for  all  or  part  of  the  normal  sulphate. 

C.  H.  B. 

Reduction  of  Saccharic  Acid.  By  E.  Fischer  and  0.  Piloty 
(Ber.,  24,  521 — 528). — The  lactone  of  saccharic  acid,  as  already 
stated  (Abstr.,  1890,  599),  is  easily  reduced  in  acid  solution  by 
sodium  amalgam.  The  aldehyde-acid  which  is  formed  the  authors  have 
now  obtained  in  a  crystalline  condition,  and  shown  it  to  be  identical 
with  glycuronic  acid.  By  the  further  reduction  of  the  acid  they 
obtained  a  well-crystallised  lactone,  CsHioOe,  of  a  monobasic  acid  ;  this 
is  identical  with  the  product  obtained  by  Thierfelder  by  the  reduction 
of  glycuronic  acid.  The  authors,  in  agreement  with  Thierfelder,  call 
the  new  acid  gulonic  acid,  and  the  corresponding  sugar  gulose.  On 
reduction  of  saccharic  acid,  evidently  the  carbonyl  which  is  contained 
in  e:luconic  acid  is  attacked,  and  the  carbonyl  of  the  new  monobasic 
acid  is  at  the  other  end  of  the  carbon  chain.     The  relation  of  these 

mpounds  is  shown  by  the  following  formulae : — 


cjQm 


lucose,  0H-CH2-[CH-0HlrC0H. 
Gluconic  acid,  OH'CHa-CCHOHlrCOOH. 
Saccharic  acid,  C00H-[CH-0H]4-C00H. 
Glycuronic  acid,  C00H-[CH-0H]4-C0H. 

I  ^Gulonic  acid,  C00H-[CH-0H]rCH2-0H. 
■Gulose,  COH-[CH'OH]rCHa-OH. 

Synthesis  of  glycuronic  acid. — A  solution  of  saccharic  acid,  obtained 
by  decomposing  the  cadmium  salt  with  hydrogen  sulphide,  is  concen- 
trated to  a  syrup,  and  heated  for  5 — 6  hours  on  the  water- bath  to  convert 
as  much  as  possible  into  the  lactone.  20  grams  of  this  product  is  dis- 
solved in  15()  grams  of  water,  well  cooled,  and  mixed  with  3  c.c.  of 
sulphuric  acid  (20  per  cent.),  and  100  grams  of  sodium  amalgam 
(2-5  per  cent.).  The  mixture  is  constantly  shaken,  well  cooled,  and 
kept  acid  by  constant  additions  of  dilute  sulphuric  acid.  When  the 
first  lot  of  amalgam  is  used  up,  a  second  lot  of  100  grams  is  added, 
and  then  50  grams.  The  solution  is  neutralised  with  soda,  evapo- 
rated on  the  water-bath  until  a  large  quantity  of  sodium  sulphate 
separates,  10  grams  of  concentrated  sulphuric  acid  mixed  with 
double  the  weight  of  water  is  added,  and  the  mixture  poured  into 
ei^ht  times  the  quantity  of  hot  absolute  alcohol.  The  hot,  filtered 
alcoholic  solution  is  evaporated  to  one-tenth  its  bulk,  diluted  with 
water,  neutralised  with  barium  hydroxide,  excess  of  baryta  pre- 
cipitated with  carbonic  anhydride,  the  baryta  precipitated  from  the 
filtrate  with  sulphuric  acid,  and  the  liquid  concentrated  and  neutral- 
ised while  hot  with  white  lead  ;  the  lead  is  precipitated  with  sulphuric 
acid,  and  the  filtrate  evaporated  to  a  syrup.    The  lactone  of  glycuronic 
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acid  separates  after  a  time,  is  filtered,  dried  on  porous  plates,  and  on 
recrystallisation  from  warm  water  is  obtained  in  ^ood,  colourless 
crystals.  It  sinters  when  rapidly  heated  to  1 70°,  and  melts 
at  175 — 178°.  For  a  4  per  cent,  aqueous  solution,  the  specific 
rotation  [a]D  =  +19'1°  at  20°.  The  yield  of  crystallised  ^lycurono- 
lactone  amounts  to  only  a  few  per  cents,  of  the  saccharic  acid 
employed,  but  more  is  formed  in  reality,  as  is  shown  by  the  redncinof 
power  of  the  solution  obtained  by  reduction  of  saccharic  acid,  and 
also  by  the  greater  yield  of  gulonolactone. 

d.-Gulonic  acid  is  prepared  as  follows  : — 20  grams  of  syrupy  saccharic 
acid  is  mixed .  with  300  grams  of  sodium  amalgam,  and  the  liquid 
allowed  to  become  faintly  alkaline  ;  after  a  time  more  amalgam  is 
added,  and  the  solution  constantly  neutralised  with  sulphuric  acid. 
400  grams  of  amalgam  were  added,  with  continuous  shaking,  in  the 
course  of  four  hours.  When  the  hydrogen  is  no  longer  taken  up,  and 
the  solution  does  not  reduce  Fehling's  solution,  all  the  glycuronic 
acid  is  converted  to  gulonic  acid.  The  liquid  is  treated  in  a  manner 
similar  to  that  described  above  for  glycuronic  acid.  Gulonolaetone 
crystallises  from  warm  water  or  60  per  cent,  alcohol,  and  melts  at 
180 — 181°.  For  an  aqueous  solution  of  sp.  gr.  10373,  the  specific 
rotation  \_cc]d  =  -f  55'1  at  20"'.  The  yield  of  pure  gulonolaetone 
amounts  to  10 — 12  per  cent,  of  the  syrupy  saccharic  acid  employed, 
The  pJienylhydrazide  is  obtained  by  heating  the  lactone  (1  part)  with 
phenylhydrazine  (1  part)  and  water  (3  parts)  for  one  hour  on  the 
water-bath ;  it  melts  at  147 — 149°,  and  is  easily  soluble  in  hot  water 
and  hot  alcohol. 

d.-Gulose  is  obtained  fiom  gulonolaetone  by  reduction  with  sodium 
amalgam  and  sulphuric  acid.  It  is  a  colourless  syrup,  and  is  easily 
soluble  in  water,  but  only  very  sparingly  in  absolute  alcohol.  With 
phenylhydrazine,  it  behaves  like  l.-gulose  (see  this  vol.,  p.  667). 
When  evaporated  with  nitric  acid  (sp.  gr.  =  1'15),  it  is  converted 
into  saccharic  acid.  A  10  per  cent,  aqueous  solution  at  30°  showed 
no  perceptible  fermentation  with  yeast  after  remaining  24  hours. 

The  synthesis  of  d. -gulonic  acid  gives  a  general  method  for  the 
production  of  new  sugars,  as  the  reduction  of  other  bibasic  acids  of 
this  group  (mannosaccharic,  mucic,  and  isosaccharic  acids)  will 
probably  yield  isomerides  of  the  hexoses.  E.  C.  R. 

d.-  and  i.-Mannosaccharic  Acids.  By  E.  Fischer  (Ber.,  24, 
539 — 546). — By  the  oxidation  of  arabiuosecarboxylic  acid,  Kiliani  ob- 
tained a  compound  isomeric  with  saccharic  acid,  to  which  he  gave  the 
name  metasaccharic  acid  (Abstr.,  1887,  465).  The  optical  isomerides 
of  this  acid  are  obtained  from  d.-  and  l.-mannonic  acid.  The  author 
considers  that  arabinosecarboxylic  acid  in  consequence  of  its  relation 
to  mannose  would  be  better  designated  as  l.-mannonic  acid,  and  meta- 
saccharic acid  as  mannosaccharic  acid. 

d.-Mannosaccharin  acid  is  obtained  by  heating  the  lactone  of 
d.-mannonic  acid  with  one  and  a-half  times  the  quantity  of  nitric  acid 
(sp.  gr.  =  1'2)  for  24  hours  at  50°.  The  mixture  is  diluted  with 
water,  and  evaporated  to  a  syrup.  The  acid  is  then  converted  into 
the  calcium   salt,  the  latter  decomposed  with  oxalic  acid,  and  the 
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filtrate  evaporated  to  a  syrup,  whicli,  on  the  addition  of  a  little  alcoliol, 
crystallises.  The  prodar*t,  which  is  the  double  lactone  of  d.-manno- 
saccharic  acid,  is  purified  by  recrystallisation  from  hot  alcohol. 
The  yield  amounts  to  30 — 35°  per  cent,  of  the  mannonolactone 
employed.  It  crystallises  from  hot  alcohol  or  a  small  quantity 
of  warm  water  in  long,  colourless  needles  of  the  formula  CgHeOri, 
sinters  at  170°,  melts  at  180 — 190°  with  evolution  of  gas  when  heated 
.quickly,  reduces  Fehling's  solution  rapidly  when  warmed,  and  is  easily 
soluble  in  warm  water,  but  somewhat  sparingly  in  cold  water.  The 
aqueous  solution  is  neutral  when  freshly  prepared,  but  if  left  for 
12  hours  becomes  strongly  acid.  For  a  3932  per  cent,  aqueous 
solution,  the  specific  rotation  [a]p  =  -f-201'8  at  23°.  The  isomeric 
compound  prepared  by  Kiliani  gives  an  equal  and  opposite  rotation. 
The  compound  is  more  easily  prepared  from  mannose,  as  in  this  case 
the  solution  obtained  by  treating  ivory-nuts  with  acid  can  be  directly 
employed.  The  lactone  dissolves  easily  in  dilute  alkali,  and  the 
solution  turns  yellow  wlien  boiled.  The  calcium  salt,  CeHgOsCa,  is 
obtained  as  a  crystalline  powder  by  heating  the  lactone  dissolved  in 
water  (100  parts)  for  half-an-hour  with  excess  of  calcium  carbonate, 
decolorising  the  solution  with  animal  charcoal,  and  evaporating  in  a 
vacuum.  The  harium  salt  is  more  soluble  than  the  calcium  salt,  and 
crystallises  in  microscopic,  elongated  tablets.  The  strontium  salt 
forms  a  crystalline  powder.  The  cadmium  salt  is  very  insoluble  in 
•water,  and  is  obtained  in  microscopic  tablets  on  adding  cadmium 
acetate  to  a  solution  prepared  by  adding  acetic  acid  to  the  sodium 
salt. 

d.-Mannosaccharodiamide  is  obtained  in  colourless,  rhombohedral 
crystals  by  shaking  the  dilactone  with  excess  of  ammonia.  It 
darkens  when  quickly  heated  to  180°,  melts  about  189°  with  decom- 
position, and  is  decomposed  with  evolution  of  ammonia  on  boiling 
with  alkalis. 

The  monophenylhydrazide  is  prepared  by  adding  the  finely-powdered- 
dilactone  (1  gram)  to  a  cold  solution  of  phenylhydrazine  (1  gram)  in 
acetic  acid  (50  per  cent.).  It  crystallises  from  hot  water  in  colourless 
needles,  is  easily  soluble  in  hot  water,  but  only  sparingly  in  cold  water 
or  alcohol,  dissolves  in  alkalis  with  precipitation  of  phenylhydrazine, 
turns  yellow  when  heated  rapidly  to  185°,  and  melts  at  190 — 191° 
with  decomposition.  The  dihydrazide,  C6Hy06(N2H2Ph)2,  is  obtained 
in  pale-yellow  plates  by  heating  an  aqueous  solution  of  the  lactone 
with  excess  of  phenylhydrazine  acetate.  It  turns  yellow  at  about 
200°,  melts  at  about  212°  with  evolution  of  gas,  and  is  quite  insoluble 
even  in  hot  water. 

i.-MamiosaccJiaric  acid  is  obtained  by  crystallising  a  mixture  of 
equal  parts  of  the  d.-  and  1. -compounds,  and  also  by  the  oxidation  of 
i.- mannonolactone.  It  darkens  about  170°,  melts  at  190°  with  decom- 
position, and  is  easily  soluble  in  warm  water,  somewhat  sparingly 
so  in  alcohol.  Its  aqueous  solution  is  inactive,  and  when  freshly 
prepared  is  neutral.  The  salts  are  very  like  those  of  the  above 
d. -compound.  The  diamide  crystallises  in  tablets,  darkens  at  170°, 
and  melts  at  183 — 185°  with  decomposition.  The  h/drazide  is  some- 
what easily  soluble  in  hot  water,  and  melts  at  190 — 195°  with  decom- 
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position.     The  dihydrazide  crystallises  in  colourless  plates,  melts  at 
220 — 225°  with  decomposition,  and  is  quite  insoluble  in  water. 

Of  the  10  bibasic  acids  with  normal  carbon  chains  indicated  by 
iheory,  six  are  now  known,  namely,  two  active  saccharic  acids,  two 
active  mannosaccharic  acids,  mucic  acid,  and  isosaccharic  acid.  The 
seventh  acid  which  probably  belongs  to  this  group  is  obtained  by 
heating  galactonic  acid  with  quinoline  at  145°,  and  treating  the  pro- 
duct with  nitric  acid.  It  is  optically  active,  and  is  distinguished  fcom 
mucic  acid  by  its  greater  solubility  in  water  and  alcohol.  A  similar 
acid  is  obtained  by  heating  mucic  acid  w^th  quinoline  or  pyridine  at 
140°,  and  is  optically  inactive.  The  author  is  engaged  in  working  on 
these  compounds.  E.  C.  R. 

Tricarballylic  Acid.  By  W.  0.  Emery  (Ber.,  24, 596—602  ;  com- 
pare Abstr.,  1890, 133). — Anhydrotricarhallylic  acid,  CeHgOs,  is  prepared 
hj  heating  tricarballylic  acid  with  acetic  chloride  until  solution  takes 
place  ;  after  removal  of  the  excess  of  acetic  chloride,  the  residue  crystal- 
lises from  a  mixture  of  chloroform  and  glacial  acetic  acid  in  slender 
needles  ;  it  melts  at  132°,  and  is  readily  soluble  in  water  or  alcohol, 
bat  more  sparingly  in  ether  or  chloroform.  The  same  compound  is 
also  obtained  by  heating  the  acid  in  portions  of  10  grams  at  240 — 250° 
under  reduced  pressure  ;  the  anhydro-acid  distils  over  at  233 — 285° ; 
for  this  and  similar  operations,  the  author  recommends  a  form  of  appa- 
ratus consisting  of  an  ordinary  Anschiitz  flask  with  the  receiver 
ground  to  fit  the  narrow  side  tube  of  the  distillation  flask.  The 
anhydro-acid  is  represented  by  one  or  other  of  the  following  formulae, 

°<CO-CH-CH,-COOH  '  0<CO-CH  >CHCOOH, 

of  which  the  first  appears  to  be  the  more  probable. 

When  the  anhydro-acid  is  treated  in  ethereal  solntion  with  anhydrous 
ammonia,  hydrogen  ammonium  tricarhallyamate,  CeHisNgOg,  is  formed 
as  a  white,  hygroscopic  powder ;  with  silver  nitrate,  it  yields  the 
normal  silver  salt  of  tricarballyamic  acid. 

With  phenylhydrazine,  tricarballylphenylhydrazidic  acid  is  obtained  ; 
its  calcium  salt,  CuHiaNoOsCa,  is  crystalline. 

Anilidotricarhallylic  acid  is  prepared  by  the  action  of  aniline  on  the 
anhydro-acid  at  the  ordinary  temperature,  and  is  a  viscid  liquid  ;  the 
silver  salt,  CisHiiNOsAgg,  is  crystalline.  At  higher  temperatures, 
tricarballylanilic  acid  is  formed. 

Orthotoluidotricarhallylic  acid,  C13H15NO5,  prepared  from  the 
anhydro-acid  and  orthotoluidine  at  the  ordinary  temperature,  crystal- 
lises in  colourless,  nodular  aggregates,  and  melts  at  143°.  By  the 
action  of  acetic  chloride,  tricarhallylorthotoluidic  acid  is  obtained,  and 
is  deposited  from  water  in  colourless  crystals  melting  at  152°. 

Tricarballylamidimide,  ^2<co-CH-CH  -CONH  '™^*^^^^  prepared 
by  heating  tricarballyl amide  at  220°,  until  ammonia  ceases  to  be 
evolved. 

1-2-2'Tribenzoylpropane,  CHgBz-CHBz-CHgBz,  is  formed  by  heating 
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tricarballylic  chloride  with  benzene  and  aluminium  chloride ;  it 
crystallises  from  alcohol  in  straw-coloured  needles  and  melts  at 
1S7'^.  On  warming  with  phenylhydrazine,  a  monophenylhydrazone  is 
btained ;  it  is  precipitated  from  glacial  acetic  acid,  on  the  addition  of 
ater,  in  pale-yellow  flocks,  and  melts  at  57 — 60°.  J.  B.  T. 


m 
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Constitution  of  Leucine.  ByE.  ScHULZEand  A.'LiKiKRmK(Ber., 
24,  (j69 — 67S). — a-Amidoisobutylacetic  acid  (amidocaproic  acid), 
prepared  from  isovaleraldehyde,  as  described  by  Hiifner  (J.  pr.  Ghent . 
[2],  1,  6),  is  identical  with  inactive  leucine,  which  has  been  obtained 
from  the  active  vegetable  product  by  heating  the  latter  with  water 
and  barium  hydroxide  at  160°.  When  the  synthetical  inactive 
mido-acid  is  fermented  with  Penicillium  glaucum,  a  solution  of  an 

tive  acid  is  obtained ;    this  active  acid  has  the  same  rotatory  power 

aji)  =  — 17*4°)  as  the  laevo-rotatory  acid  obtained  by  fermenting  a 
solution  of  inactive  leucine  prepared  from  the  natm^al  amido-acid  ;  the 
two  compounds  have,  moreover,  the  same  solubility  in  water,  and  they 
yield  the  same  hydroxycaproic  acid  (m.  p.  50 — 52°)  on  treatment  with 
nitrous  acid.^ 

These  results  show  that  natural  leucine  is  optically  active  a-amido- 
isobutylacetic  acid.  The  leucine  employed  in  the  above  experiments 
was  obtained  from  a  vegetable  proteid  (conglutin) ;  it  is  possible  that 

ucine  from  other  natural  sources  may  have  a  difl'erent  constitution. 

F.  S.  K. 
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Isopurpurates.  By  R.  Varet  (Compt.  rend.,  112,  339—341).— 
When  zinc  cyanide  is  added  in  small  quantities  to  a  boiling  aqueous 
solution  of  picric  acid,  hydrogen  cyanide  is  evolved  and  zinc  picrate  is 
formed,  and  the  latter  reacts  with  the  excess  of  zinc  cyanide.  The 
liquid  is  heated  for  36  hours  with  occasional  addition  of  water,  and 
the  liquid  gradually  becomes  redder  and  redder.  It  is  then  Altered 
and  evaporated  slowly  on  the  water-bath,  when  crystals  of  zinc  iso- 
purpurate  and  ammonium  isopurpurate  separate.  Sometimes  the  two 
salts  combine,  but  this  compound  could  not  be  obtained  at  will.  The 
formation  of  ammonium  isopurpurate  is  due  to  the  substitution  of 
ammonia  during  the  action  of  the  zinc  oxide  on  the  picric  acid,  and 
the  quantity  of  the  ammonium  salt  is  greater  the  longer  the  period  of 
ebullition.  Zinc  cyanide  and  ammonium  picrate  yield  only  ammoil'uai> 
isopurpurate,  and  no  zinc  isopurpurate. 

Mercuric  cyanide  and  picric  acid  yield  no  hydrogen  cyanide  and  in) 
isopurpurate,  and  this  is  true  also  with  ammonium,  potassium; 
barium,  and  strontium  picrates,  although  in  the  last  two  cases  com- 
pounds of  mercuric  cyanide  and  picric  acid  with  barium  or  strontium 
picrate  are  precipitated. 

Silver  cyanide  gives  no  isopurpurate  when  acted  on  with  picric  acid 
or  potassium  picrate.  Copper  cyanide  yields  no  isopurpurate  if 
heated  with  picric  acid;  it  becomes  bright-green,  but  the  colour  dis- 
appears on  washing  with  water. 

The  displacement  of  hydrogen  cyanide  by  picric  acid  from  certain 
metals,  and  not  from  others,  is  in  agreement  with  thermo-chemical 

C.  H.  B. 
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Alkyl   Compounds   of  Cadmium   and   Magnesium.     By  P. 

LoHR  (Annalen,  261,  48 — 87). — When  finely-divided  cadmium  is 
heated  with  pure  methyl  iodide  in  exhausted  sealed  tubes  at  1U0°  for 
40  to  50  hours,  or  at  110°  for  20  to  25  hours,  the  methyl  iodide  is 
completely  decomposed,  a  large  quantity  of  gas  is  produced,  and  the 
metal  is  converted  into  a  yellowish,  crystalline  mass,  which  consists 
principally  of  cadmium  iodide,  but  contains  small  quantities,  at  the 
most  about  12  per  cent.,  of  cadmium  methyl  iodide;  analyses  of  the 
gaseous  mixture  showed  that  it  consisted  of  ethane  and  small  quanti- 
ties of  hydrogen  or  methane.  On  heating  the  yellowish,  crystalline 
compound  at  about  110°  in  an  atmosphere  of  carbonic  anhydride,  a 
mixture  of  cadmium  dimethyl  and  methyl  iodide  collects  on  the  cooler 
portions  of  the  tube,  but  the  quantity  of  this  liquid  is  so  small  that 
the  crystalline  residues  from  10  tubes  only  yield  90  to  100  drops.  By 
careful  fractional  distillation  in  an  atmosphere  of  carbonic  anhydride, 
a  considerable  quantity  (but  not  the  whole)  of  the  methyl  iodide  can 
be  separated  ;  analyses  of  the  crude  cadmium  dimethyl,  obtained  in 
this  way,  showed  that  it  contains  about  76"37  per  cent,  of  the  pure 
organo-metallic  compound,  and  about  23'97  per  cent,  of  methyl 
iodide. 

Gadmium  dimethyl^  CdMe2,  is  a  heavy,  transparent,  highly-refrac- 
tive liquid,  the  vapours  of  which  have  an  intensely  repulsive  odour, 
and  a  disagreeable  metallic  taste,  producing  nausea  and  vomiting.  A 
mixture  of  cadmium  dimethyl  and  methyl  iodide,  in  the  proportions 
given  above,  is  not  spontaneously  inflammable  at  the  ordinary  tem- 
perature, but  when  gently  warmed,  it  takes  fire  and  burns  with  a 
luminous,  smoky  flame,  giving  off  brownish-red  fumes  of  cadmium 
oxide ;  it  rapidly  oxidises  on  exposure  to  the  air,  being  converted 
into  cadmium  methoxide,  Cd(0Me)2,  a  solid,  colourless  compound, 
and  it  is  quickly  decomposed  by  water  and  dilute  acids  with  develop- 
ment of  heat  and  evolution  of  methane.  It  is  completely  decomposed 
by  concentrated  nitric  acid,  and,  like  the  zinc  alkyl  derivatives,  it 
destroys  caoutchouc.  It  boils  at  104 — 105°  under  a  pressure  of  738 
mm.,  and  solidifies  to  a  mass  of  colourless  crystals  when  cooled  with 
ice  and  salt;  zinc  dimethyl  solidifies  almost  immediately  when  cooled 
by  the  evaporation  of  liquid  carbonic  anhydride ;  zinc  diethyl  and 
mercury  dimethyl  also  solidify  under  these  conditions,  but  not  so 
quickly,  whereas  mercury  diethyl  simply  becomes  viscous.  Vapour- 
density  determinations,  made  with  crude  cadmium  dimethyl,  gave 
results  in  agreement  with  those  required  by  the  molecular  formula 
CdMe2. 

Attempts  to  prepare  cadmium  dimethyl  by  heating  mercury  or 
zinc  dimethyl  with  cadmium  or  cadmium  iodide  were  unsuccessful, 
the  organo-metallic  compound  employed  being  simply  decomposed 
into  ethane  and  metal. 

When  finely-divided  cadmium  is  heated  with  ethyl  iodide,  under 
the  same  conditions  as  those  employed  in  the  preparation  of  cadmium 
dimethyl,  a  reaction  commences  at  90" ;  the  gas  produced  consists  of 
about  equal  volumes  of  ethane  and  ethylene,  but  contains  also  small 
quantities  of  higher  hydrocarbons,  principally  olefines,  hydrogen,  and 
probably  also  normal  butane.     The  solid  contents  of  the  tube  consist 
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of  a  mixture  of  about  equal  parts  of  cadmium  iodide  and  cadmium 
ethyl  iodide  and  a  little  unchanged  etliyl  iodide  ;  after  exhaustinof  and 
heating  the  tubes  at  75 — 80°  to  expel  the  ethyl  iodide,  the  residual 
colourless  solid  was  heated  in  an  atmosphere  of  carbonic  anhydride  ; 
when  the  temperature  had  risen  to  194 — 197°,  a  trace  of  a  liquid 
showing  all  the  properties  of  an  organo-metallic  compound  distilled 
over,  but  practically  the  whole  of  the  cadmium  etliyl  iodide  was 
decomposed  into  cadmium,  ethane,  and  unsaturated  hydrocarbons. 
Other  attempts  to  prepare  cadmium  diethyl  were  equally  unsuccessful. 

•  Finely-divided    cadmium    and  propyl    iodide  react  at   about    70°, 
ieldiug  a  crystalline  mixture  of  cadmium  iodide  and  cadmium  propyl 
iodide,  and  gaseous  products  ;  on  heating  the  crystalline  mixture  at 
^185 — 187°,  it  is  decomposed  into  cadmium,  propane,  and  propylene, 
^Hnd  only  the  least  trace  of  cadmium  di  propyl  is  formed, 
^B  In  direct  contradiction  to  the  statement  of  Cahours  (Annale7i,  114, 
^■40),  magnesium,  either  in  the  form  of  tilings  or  ribbon,  has  no  action 
^^vhatever  on  methyl  iodide  at  the  ordinary  temperature,  and  even  at 
200°  the  reaction  is  not  complete ;    magnesium  amalgam  is  also  with- 
out action  on  the  halogen  iodide  at  the  ordinary  temperature.    When, 
however,  magnesium  or  magnesium  amalgam  is  treated  wdth  methyl 
iodide  in  presence  of  ethyl  acetate,  an  energetic  reaction  sets  in,  and 
considerable  development  of  heat  occurs,  but  the  mixture  must  be 
heated  in  sealed  tubes  at  110°  for  40  to  50  hours  before  complete 
decomposition  ensues.     On  opening  the  tubes,  a  gaseous  mixture  of 

Iithane,  ethyl  acetate,  and  methyl  iodide  escapes,  and  there  remains  a 
lirty-grey,  solid  compound,  which  is  probably  either  magnesium 
iiethyl  iodide  or  a  mixture  of  magnesium  dimethyl  and  magnesium 
bdide  ;  this  grey  substance  is  decomposed  by  water  with  great  vio- 
ence,  yielding  a  very  disagreeably-smelling,  inflammable  gap,  and  it 
■etains  this  property  even  after  it  has  been  heated  at  330°  in  an 
tfcmosphere  of  hydrogen. 
When  mercury  dimethyl  is  heated  in  exhausted  sealed  tubes  at  130° 
Sor  36  hours  with  a  slight  excess  of  the  theoretical  quantity  of  mag- 
lesium,  in  the  form  of  filings,  a  dirty-yellow,  solid  compound  is 
obtained,  but  no  gaseous  products  are  formed.  Various  analyses,  and 
careful  examination  of  this  yellow  solid,  showed  that  it  is  a  mixture 
f  metallic  mercury  and  magnesium  dimethyl.  It  takes  fire  sponta- 
neously in  an  atmosphere  of  carbonic  anhydride,  burning  with  a 
brilliant  display  of  sparks,  and  leaving  a  residue  of  magnesium, 
mercury,  and  carbon ;  it  also  takes  fire  when  brought  into  contact 
with  water,  the  gas  evolved  burning  with  a  pale,  slightly  luminous 
flame  ;  it  is  not  decomposed  when  heated  at  200°  in  an  atmosphere  of 
hydrogen,  but  at  about  250°,  a  gas  (in  all  probability  ethane)  is 
evolved.  The  above  experiments  show  beyond  doubt  that  magnesium 
dimethyl  is  a  solid,  non-volatile  compound. 

Magnesium,  in  the  form  of  filings  or  ribbon,  is  without  action  on 
ethyl  iodide  at  the  ordinary  temperature,  but  on  prolonged  heating  at 
■100°  in  sealed  tubes,  the  halogen  iodide  is  decomposed,  with  liberation 
of  ethane  and  other  hydrocarbons,  and  a  yellowish  solid,  consisting  of 
a  mixture  of  magnesium  iodide  and  magnesium  ethyl  iodide,  is  formed ; 
"his  solid  product  undergoes  no  change  when  heated  at  280°  in  an  in- 
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different  atmosphere,  and  behaves,  in  other  respects,  like  the  mixture 
obtained  from  methyl  iodide  in  like  manner.  In  presence  of  a  small 
quantity  of  ethyl  acetate,  a  very  violent  reaction  takes  place  betwf^en 
magnesium  and  ethyl  iodide  ;  after  heating  the  mixture  at  80"  for 
several  hours  to  complete  the  decomposition,  the  same  products  are 
obtained  as  when  ethyl  acetate  is  not  added.  On  heating  magnesium 
with  mercury  diethyl  (or  zinc  diethyl)  at  130°,  small  quantities  of 
gaseous  products  and  a  voluminous,  dirty-yellow  substance  are  ob- 
tained ;  the  solid  product  has  the  same  properties  as  that  formed 
from  mercury  dimethyl  in  like  manner,  and,  doubtless,  consists  of  a 
mixture  of  metallic  mercury  and  solid  magnesium  diethyl. 

Propyl  iodide  is  decomposed  by  magnesium  at  a  tempei-ature  of 
75 — 80".  The  principal  gaseous  product  is  propane,  but  considerable 
quantities  of  propylene  and  a  little  hydrogen  are  also  formed.  The 
solid  product  is  a  mixture  of  magnesium  iodide  and  magnesium 
propyl  iodide,  which,  in  geneial  behaviour,  resembles  the  correspond- 
ing products  obtained  in  like  manner  from  the  other  halogen  iodides. 

F.  S.  K. 

Purity  of  Benzene.  By  C.  Liebebmann  and  A.  Seyewitz 
(Ber.,  24,  788 — 790). — The  authors  have  observed  that  when  com- 
mercially pure  benzene  (b.  p.  80 — 82'')  is  mixed  with  phenylhydi-azine, 
a  compound  is  precipitated  after  a  time  in  white  plates  of  silvery 
lustre.     On  examination,  it  proved  to  be  the  compound 

N^H^Ph-CSS-N.HoPh, 

and  is  formed  by  the  action  of  carbon  bisulphide  on  phenylhydrazine. 
The  authors  state  that  by  means  of  this  compound  the  carbon  bi- 
sulphide is  easily  estimated.  Crystallised  benzene  was  found  to 
contain  no  carbon  bisulphide.  E.  C.  R. 

Acetylation  of  Aromatic  Halogen  Substitution  Products. 
By  R.  Schweitzer  {Ber.,  24,  550 — 552). — Acetylbromohenzene, 
C6H4BrAc,  is  obtained  by  gently  warming  a  solution  of  bromobenzene 
in  carbon  bisulphide  with  acetic  chloride  in  the  presence  of  aluminium 
chloride.  The  viscous  product  is  treated  with  water,  extracted  with 
carbon  bisulphide,  and  the  crystalline  mass  so  obtained  purified  by 
boiling  with  animal  charcoal  in  alcoholic  solution.  It  crystallises  in 
shining  plates,  melts  at  51°  (uncorr.),  and  has  an  agreeable  odour 
resembling  that  of  dried  flowers;  it  is  fairly  easily  soluble  in  alcohol, 
and  very  easily  in  ether,  carbon  bisulphide,  light  petroleum,  acetic 
acid,  and  benzene. 

Acetyliodobenzene,  CeHJAc,  prepared  in  a  similar  w^ay  to  the 
brominated  derivative,  crystallises  from  a  mixture  of  light  petroleum 
and  ether  in  tablets,  melts  at  85°  (uncorr.),  has  an  agreeable  odour, 
and  is  easily  soluble  in  carbon  bisulphide,  alcohol,  acetic  acid,  and 
benzene,  less  so  in  ether,  and  only  sparingly  in  light  petroleum. 

Acetijl-OL-bromonapMlialene  is  obtained  by  the  action  of  acetic  chloride 
on  a-bromonaphthalene,  in  the  presence  of  aluminium  chloride  in  the 
cold.  The  product  is  treated  with  water  and  purified  by  fractional 
distillation.  It  is  a  pale-yellow  oil,  and  boils  at  345 — 347°  (uncorr.) 
without  decomposition. 
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\Acetyl-ft-hrnmoTnaplitTialene. —  The  yS-bromonapbthaleiie  was  obtained 
om  /:J-naphthylamine  by  Sandmeier's  reaction.  The  condensation 
with  acetic  chloride  takes  place  in  the  cold  ;  it  is,  however,  better  to 
heat  the  mixture.  It  crystallises  well  from  petroleum,  melts  at  102° 
(uncorr.),  and  is  very  soluble  in  carbon  bisulphide,  acetic  acid,  and 
benzene,  less  so  in  alcohol  and  ether,  and  still  more  sparingly  in  light 
petroleum. 

Paradiiodobenzene  and  1  :  4-dibromonaphthalene  gave  no  acetyla- 
tion  product  when  treated  with  acetic  chloride  and  aluminium  chloride 
in  carbon  bisulphide  solution.  E.   C.  R. 

A  New  Reaction  for  Dinitro- compounds.  By  J.  v.  Janovsky 
{Ber.^  24,  971 — 972). — The  author  has  previously  observed  (Ber.,  19, 
2158)  that  the  nitro-derivatives  of  azobenzene  give  a  characteristic 
coloration  with  acetone  and  potash.  This  reaction  is  a  general  one 
for  dinitro-compounds,  but  is  not  given  by  mononitro-compounds,  and 
may,  therefore,  be  used  for  determining  the  presence  of  the  former. 
The  reaction  is  carried  out  by  dissolving  a  few  milligrams  of  the 
compound  in  acetone,  and  adding  aqueous  potash  drop  by  drop.  A 
characteristic  coloration  is  formed,  the  intensity  of  which  is  increased  by 
the  further  addition  of  potash.  Dinitrobenzene  gives  a  reddish-violet 
coloration,  which,  after  a  time,  becomes  as  dark  as  potassium  per- 
manganate, and  is  changed  by  acetic  acid  to  dark-red,  and  by  hydro- 
chloric acid  to  yellow.  1:2:  4-Dinitrotoluene  gives  a  blue  coloration, 
which  is  changed  by  acetic  acid  to  violet-red  ;  and  a-dinitronaph- 
thaleiie  a  bluish-red  tint,  which  becomes  eosin-red  on  addition  of 
acetic  acid.  H.  G.  C. 

Synthesis  of  Hydrocarbons.  By  R.  Heise  {Ber.,  24, 768—772). 
— Gustavson  has  shown  that  by  the  action  of  propyl  bromide  on 
benzene  in  the  presence  of  aluminium  chloride,  isopropylbenzone  is 
produced,  and  the  author,  after  confirming  this,  has  studied  the  re- 
action at  a  lower  temperature. 

Propylbenzene  (b.  p.  154 — 160° ;  16  grams)  is  obtained,  together 
with  higher  boiling  products  (4  grams)  and  unaltered  benzene,  when 
aluminium  chloride  (10  grams)  is  dropped  into  a  mixture  of  propyl 
bromide  and  benzene  (50  grams),  cooled  to  —2"^,  and  maintained  at 
this  temperature,  with  frequent  shaking,  for  five  hours.  The  propyl- 
benzene was  identified  by  means  of  its  strontium  and  barium  sulphon- 
ates,  as  well  as  by  the  melting  point  of  its  sulphonamide. 

When  propylbenzene  (50  grams)  is  heated  with  aluminium  chloride 
and  dry  hydrogen  chloride  for  six  hours  at  100",  a  mixture  of  meta- 
and  para-dipropylbenzene  (18  grams),  benzene  (6  grams),  and  un- 
altered or  regenerated  propylbenzene  is  obtained.  To  separate  the 
dipropylbenzenes,  the  mixture  is  sulphonated  by  heating  on  the 
water-bath  with  fuming  sulphuric  acid  (2  parts),  and  converted  into 
the  lead  salts,  from  the  aqueous  solution  of  which,  after  concentra- 
tion, needles  and  plates  separate,  the  former  in  the  smaller  quantity. 
The  needles,  which  prove  to  be  the  para-salt,  are  separated  from  the 
plates  by  treating  the  mixture  with  cold  water,  in  which  the  former 
are     sparingly    soluble.      Metadipropylbenzenesulphonic    acid     forms 
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elongated  tables,  whicli  easily  deliquesce ;  the  lead  salt  crystallises  in 
very  thin,  glistening,  rectangular,  truncated  tables,  containing  1^ 
mol.  HoO,  easily  soluble  in  cold  water;  the  barium  salt  forms  small, 
elongated  plates,  contains  1^  mol.  H2O,  and  is  readily  soluble  in 
water ;  whilst  the  potassium  salt  crystallises  in  well-formed  tables, 
and  is  easily  soluble  in  water.  The  snlphonamide  separates  from 
aqueous  solutions  in  very  long,  delicate  needles,  and  melts  at  195°. 

Parapropylisopropylbenzene  is  conveniently  prepared  from  para- 
bromocumene ;  the  sulphonic  acid  crystallises  in  concentric  tufts  of 
needles,  does  not  deliquesce  in  the  air,  and  melts  at  59 — 60";  the  lead 
salt  forms  microscopic  aggregates  of  needles,  containing  1  mol.  H2O, 
and  is  somewhat  sparingly  soluble  in  water ;  the  calcium  salt  crystal- 
lises in  tufts  of  very  long,  flat,  silky  needles,  belonging  to  the  oblique 
system,  which  contain  8  raols.  H2O,  and  slowly  effloresce  in  the  air ; 
whilst  the  barium  salt  forms  delicate  bunches  of  needles,  somewhat 
sparingly  soluble  in  water.  The  suljphonamide  separates  from  water 
or  dilute  alcohol  in  long,  delicate  needles,  and  melts  at  95 — 96°. 

When  propylbenzene  is  treated  with  isopropyl  bromide  and  alu- 
minium chloride  at  — 2°,  a  mixture  of  para-  and  meta-propylisopropyl- 
benzene  is  obtained,  which  is  under  investigation.  A.  K.  L. 

The  Constitution  of  Cymene.  By  O.  Widman  {Ber.,  24, 
439 — 456). — The  researches  of  Fittig,  Fittica,  and  others  on  cymene 
have  led  to  the  conclusion  that  this  hydrocarbon  is  paramethyl- 
propyl benzene,  whilst  the  hydrocarbon  cumene,  with  which  it  is 
closely  related,  is  isopropylbenzene.  This  has  been  confirmed  by 
Jacobsen  (Abstr.,  1879,228),  who  again  prepared  a  paramethyl propyl- 
benzene synthetically  and  found  it  to  be  identical  with  the  cymene 
obtained  from  camphor;  he  also  prepared  paramethylisopropyl- 
benzene  and  found  its  properties  to  be  quite  distinct  from  those  of 
cymene.  There  appeared,  therefore,  to  be  no  doubt  as  to  the  existence 
of  the  normal  propyl  group  in  cymene,  but  from  the  ease  with  which 
the  latter  passes  into  compounds  containing  the  isopropyl  group, 
such  as  cumic  acid,  it  was  supposed  that  the  propyl  group  in  this 
compound  readily  undergoes  an  intramolecular  change,  passing  into 
the  isopropyl  group.  The  author's  experiments  on  thymol  led  him  to 
the  conclusion  that  this  change  depends  on  the  nature  of  the  group  in 
the  para-position,  a  methyl  group  causing  a  predisposition  to  the 
formation  of  propyl,  and  a  carboxyl  group  to  the  formation  of 
isopropyl  (Abstr.,  1.886,  464).  His  further  investigation  has,  how- 
ever, shown  that,  whilst  this  conclusion  holds  when  a  methyl  group 
is  oxidised  to  carboxyl,  no  such  conversion  of  propyl  into  isopropyl  takes 
place  when  ethyl,  acetyl,  propyl,  or  isopropyl  is  converted  into  carboxyl. 
This  result  was  so  inexplicable  from  a  theoretical  point  of.  view  that 
the  author  undertook  a  thorough  revision  of  the  whole  question  of 
the  constitution  of  the  propyl  group  in  cymene,  and  has  obtained 
results  in  direct  contradiction  with  those  of  most  of  the  previous  work. 

The  investigation  consists  in  the  preparation  of  paramethyl- 
propylbenzene  and  paramethylisopropylbenzene,  and  a  comparison  of 
their  derivatives  with  those  of  the  cymene  obtained  from  camphor. 
Faram,ethylpropylbenzene  is  readily  obtained  by  the  action  of  sodium 
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on  a  mixture  of  parabromo toluene  and  propyl  bromide.  On  distilla- 
tion, by  far  the  greater  portion  is  obtained  in  the  fraction  182 — 184°  ; 
and  on  redistillation,  it  boils  for  the  most  part  at  183 — 184"  (774  mm.), 
and  has  then  a  sp.  gr.  of  08682  at  15^.  Under  similar  conditions, 
eymene  boils  at  175— 177^  and  has  a  sp.  gr.  of  0*8602  at  15°,  and 
the  odour  of  the  two  hydrocarbons  is  quite  distinct.  On  sulphonation, 
the  synthetical  pararaethylpropjlbenzene  yields  a  mixture  of  two 
siilphonic  acids,  which  are  separated  by  the  different  solubility 
of  their  barium  salts.  Barium  methylprojpylbenzene-cc-suJjphonate 
(C6H3MePr«-S03)2Ba  +  H2O  is  formed  in  much  the  larger  quantity, 
and  is  sparingly  soluble  in  cold  water ;  it  crystallises  in  lustrous,  six- 
sided  tablets,  which  are  unaltered  at  100^  and  only  lose  their 
water  of  crystallisation  slowly  at  140 — 160"".  Previous  investiga- 
tors have  found  this  salt  to  contain  8  mols.  H3O.  The  'potassium 
salt,  CioHiaSOsK  +  HoO,  crystallises  in  large,  four-sided  tablets, 
which  are  dehydrated  at  100°,  whilst  the  sodium  salt,  which  has  the 
composition  4CioHi3S03N'a  -f  SHaO,  loses  2  mols.  HoO  in  the  exsiccator 
and  the  remainder  at  100°.  The  cc-sulphonamide,  C10H13SO3NH2,  forms 
large,  transparent,  monosym metric  tablets  {a  :  h  =  1'684  :  1 ; 
a  =  45°  51'),  melts  at  101 — 102^,  and  on  oxidation  yields  the 
1.2.4-sulphamidoparatoluic  acid  obtained  by  Hall  and  Remsen 
(Abstr.,  1880,  257).  The  sulphonic  group  therefore  occupies  the 
position  2.  Barium  methylpropylhenzene-^-suljphonate  can  only  be 
obtained  pure  by  repeated  fractional  crystallisation,  and  then  forms 
short,  prismatic  needles  having  the  composition 

IK  (C6H3MePr«-S03)2Ba  +  4H2O  ; 

■^ff  remains  unaltered  in  the  exsiccator,  but  becomes  anhydrous 
at  100°.  The  ji-sodium  salt  crystallises  in  needles,  and  the  ^-sulph- 
onamide  separates  from  benzene  in  lustrous  scales  melting  at  112 — 113°. 

Fittica  states  that  both  cjmene  and  paramethylpropylbenzeno 
yield  the  same  substances  by  the  action  of  nitric  acid,  namely,  a  solid 
and  a  liquid  nitro-derivative.  It  has  been  shown,  however,  by 
V.  Gerichten  and  Holleman  (Abstr.,  1878,  672  ;  1888,  454),  that  the 
solid  compound  has  quite  a  difl'erent  composition,  and  Widman  and 
Bladin  have  proved  that  the  liquid  portion  is  not  a  nitro-compound, 
but  consists  chiefly  of  paratolyl  methyl  ketone  (Abstr,,  1886,  541). 
The  author  has,  therefore,  also  examined  the  action  of  nitric  acid  on 
the  synthetical  methylpropylbenzene,  and  obtained  a  product  which  is 
not  parotolyl  methyl  ketone,  but  is  in  all  probability  a  nitro-derivative. 

Baramethylisofropylhenzene  is  readily  obtained  from  the  parabromo- 
derivative  of  cumene  (isopropylbenzene),  by  treating  it  with  sodium 
and  methyl  iodide.  The  isopropylbenzene  was  prepared  by  acting  on 
benzene  with  isopropyl  bromide  in  presence  of  aluminium  chloride, 
and  converted  by  bromination  into  parabromisopropylbenzene  boiling 
at  215 — 217°  (corr.).  The  product  obtained  by  the  action  of  sodium 
and  methyl  iodide  was  too  small  in  amount  to  purify  completely 
by  fractional  distillation,  but  the  portion  boiling  at  173 — 176°  had 
exactly  the  same  odour  as  eymene  ;  on  sulphonation,  it  yields  an  acid, 
the  barium  salt  of  which  has  the  composition  (doHisSOa^zBa  -h  SH^O, 
and  the  characteristic  appearance  and  properties  of  the  salt  obtained 
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in  the  same  manner  from  cymene.  The  sulphonamide  crystallises 
from  dilute  alcohol  or  benzene  in  lustrous  plates  and  melts  at 
115 — 116°,  as  does  also  that  prepared  from  cymene. 

From  these  results,  there  can  be  no  doubt  that  cymene  contains  the 
isopropyl  and  not  the  normal  propyl  group,  as  hitherto  supposed. 
The  frequent  change  of  one  group  into  the  other,  assumed  in  these 
compounds,  does  not  therefore  take  place,  as  all  are  in  reality  isopropyl 
compounds.  The  supposition  that  thymol  and  carvacrol  are  propyl 
derivatives  only  rests  on  their  relationship  to  cymene,  and  therefore 
these,  and  in  all  probability  all  naturally  occurring  terpenes  and 
camphors,  are  also  isopropyl  derivatives.  H.  G.  C. 

Cymene.  By  R.  Meyke  (Ber.,  24,  970— 971).— A  reply  to  the 
communication  of  Widman  (preceding  abstract),  in  which  the  author 
points  out  that  he  did  not,  as  might  be  assumed  from  Widman's 
paper,  repeat  and  confirm  Jacobsen's  experiments,  but  simply  analysed 
the  barium  salt  of  paraisopropyltoluenesulphonic  acid,  and  found  it 
in  agreement  with  Jacobsen's  result,  to  contain  1  mol.  H.,0. 

H.  G.  C. 

Ethylpropylbenzene.  By  O.  Widman  (Ber.,  24,  456—459).— 
This  paper  consists  chiefly  of  a  criticism  of  the  results  obtained  by 
v.  der  Becke  (this  vol.,  p.  183),  which  the  author  regards  as  very 
incomplete.  The  two  compounds  described  by  v.  der  Becke  as  meta- 
and  para-ethylpropylbenzenes  yield  amorphous  potassium  salts  and 
liquid  sulphonamides,  and  must  therefore,  in  reality,  be  mixtures.  The 
evidence  adduced  in  proof  of  the  formation  of  diethylbenzene  and 
diisopropylbenzene  is  quite  insufficient,  and  it  is  hardly  probable, 
from  analogy  with  other  researches,  that  aluminium  chloride  should 
cause  an  elimination  of  side  chains  from  substituted  benzenes  at  the 
ordinary  temperature,  as  is  assumed  by  v.  d.  Becke.  The  latter  was 
unable  to  obtain  the  two  sulphonic  acids  of  paraethylpropylbenzene 
described  by  the  autlior  (this  vol.,  p.  45),  but  prepared  a  single 
sulphonamide  melting  at  84".  This  is  probably  a  mixture  of 
the  author's  a-  and  i3-sulphonamides,  which  melt  at  112 — 113°  and 
108°  respectively.  The  latter  compound  belongs  to  the  hexagonal 
system,  and  forms  rhombohedral,  hemihedral  crystals  (a :  c  = 
1  :  10365).  H.  G.  C. 

Preparation  of  Nitroso-compouncis.  By  C.  WiLLGERODr  (Ber.j 
2^,592— o9^). —Dinitroso7iitro2)he7iol,  N03'C6H2(NO)2-OH,  is  formed 
when  an  alcoholic  solution  of  picryl  chloride  is  boiled  with  two  molecular 
proportions  of  potassium  iodide  ;  formic  acid  or  glacial  acetic  acid  may 
be  advantageously  substituted  for  the  alcohol.  It  crystallises  fiorri 
water  in  pale-yellow  needles,  which  readily  form  feathery  aggregates 
and  melts  at  122"".  The  compound  is  readily  soluble  in  acids  and 
organic  menstrua,  it  does  not  change  blue  litmus  paper,  gives  a  red 
colour  with  concentrated  alkalis,  and  may  be  sublimed  without 
decomposition.  Its  tinctorial  properties  are  greatly  inferior  to  those 
of  picric  acid  ;  it  dyes  wool  yellow,  is  slightly  bitter  to  the  taste,  does 
not  give  the  nitroso-reaction,  and  is  extremely  stable  towards  oxidising 
agrents. 
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BinitrosoTii'trophenol-anfhracene,  N02*C6H2(NO)2*OH,Ci4Hio,  is  pre- 
pared by  boiling  anthracene  with  an  alcoholic  solution  of  dinitroso- 
nitrophenol,  and  crystallises  in  long,  yellowish-red  needles  melting 
at  160°  (nncorr.).  The  corresponding  acenaphthene  derivative^ 
K02'C6H2(NO)2*OH,Ci2Hio,  is  deposited  in  yellow  needles  melting  at 
'[^>i'^  (nncorr.).  The  naphthalene  compound,  N03*C6H2(N'0)2*OH,CjoH8, 
crvstallises  in  pale-yellow  needles,  and  melts  at  150 — 151°  (uncorr.). 
Dinitrosonitrophenolhenzene  is  also  crystalline,  but  decomposes  on 
exposure  to  air. 

Dinitrosonitrophenylazohenzene,  N02'C6H2(NO)2'N2Ph  (m.  p. 
215 — 218°),  may  be  prepared  by  the  action  of  glacial  acetic  acid  and 
potassium  iodide  or  bromide  on  picrylphenylhydrazine,  or  by  heat- 
ing trinitrophenylazobenzene  with  glacial  acetic  acid  and  potassium 
iodide.  Trinitroazobenzene,  when  reduced  with  iodine  in  glacial 
acetic  acid  solution,  yields  the  second  dinitrosoazo  -  derivative 
(m.  p.  225^). 

Dinitronitrosophenylpara.bromazobenzene  may  be  obtained  by  the 
action  of  concentrated  solution  of  hydrogen  bromide  in  glacial 
acetic  acid  on  picrylhydrazine  or  trinitrophenylazobenzene. 

J.  B.  T. 

Action  of  Chlorine  on  Resorcinol.     By  T.  Zincke  and  S.  Rabi- 

KowiTscH  {Ber.,  23,  3766—3784;  24,  912-923).— By  the  action  of 

chlorine  on  resorcinol  in  chloroform  or  acetic  acid  solution,  the  first 

product  is    trichlororesorcinol,   C6HCl3(OH)2  (CI3  =  2:4:6),  which 

crystallises  in  white  needles  and  melts  at  83°.    On  further  chlorination, 

the  pentachlororesorcinol,  C6HCI5O2,  obtained  by  Stenhouse  by  acting 

on  resorcinol  with  potassium  chlorate  and  hydrochloric  acid,  is  formed, 

and  the  author  states  that  it  is  much  more  readily  prepared  by  the  new 

method.  As  was  to  be  expected  from  Zincke's  researches  on  the  action  of 

chlorine  on  other  phenols  (Abstr.,  1888, 1277;  1889,599,  967;  1890,  488, 

1 1 08),  this  is  not  a  chloroxy-compound  of  the  formula  C6HCl3(OCl)2,  but 

CCl'CO-CCl 
has  the  constitution    "j^  ^^,    >^^'    the  group,  C(0H):C-C1,    having 

been  converted  into  C0*CCl2.  It  is  not  so  unstable  as  stated  by 
Liebermann  and  Dittler  (this  Journ.,  1873,  62),  the  fact  that  the 
clear  ciystals  became  clouded  being  due  to  the  absorption  of  water 
with  formation  of  an  unstable  hydrate.  It  has  all  the  properties 
described  by  Stenhouse,  liberates  iodine  from  potassium  iodide 
solution,  and  yields  trichlororesorcinol  on  reduction.  The  statement 
of  Claasen  (Abstr.,  1878,  867)  that  pentachlororesorcinol  on  reduction 
yields  a  trichlororesorcinol  melting  at  69°  is  incorrect.  Pentachloro- 
resorcinol boils  at  160°  under  25  mm.  pressure  without  decomposition, 
and  is  converted  into  hexachlorobenzcne  by  phosphorus  pentachloride 
at  200°.  Jf      f  t 

When  the  pentachloro-compound  is  triturated  with  water,  the  hydrate 
is  first  formed,  and  then  gradually  dissolves  ;  this  solution,  after  a 
time,  deposits  a  voluminous  precipitate  consisting  of  microscopic 
needles  of  a  new  acid  ;  after  crystallisation  from  light  petroleum,  it 
melts  at  122 — ]  23°,  and  is  readily  soluble  in  alcohol,  ether,  and  benzene, 
but  scarcely  at  all  in  water.     In  place  of  water,  a  solution  of  sodium 
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acetate  may  be  employed  and  the  solution  precipitated  with  hydro- 
chloric acid.  The  new  compound  is  an  acid  of  the  composition 
C6H3CI5O3,  and  does  not  yield  trichlororesorcinol  on  reduction  ;  it  can, 
therefore,  no  longer  contain  a  six-carbon  ring,  and  does  not  contain 
a  hydroxyl  group,  but  on  boiling  with  water  loses  carbonic  anhydride 
forming  a  volatile  oil,  which,  as  will  be  shown  later,  is  nn  orthodike- 
tone,  and  has  the  constitution  CHClo-CO-CO-CHiCHCl.  Hence  it 
follows  that  the  acid  from  which  it  is  obtained  must  have  the  con- 
stitution CHCL-C0-CC1o-CH:CC1-C00H,  the  formation  of  which 
from  pentachlororesorcinol  can  be  readily  understood.  It  is,  therefore, 
dichloracetyltrichlorocrotonic  acid.     The  amide  of  this  acid, 

CHCla-CO-CCl^CHiCCl-CONHo, 

is  obtained  by  the  action  of  dry  ammonia  on  a  cold  benzene  solution 
of  pentachlororesorcinol,  and  forms  slender,  colourless  needles,  melts 
at  166°,  and  is  soluble  in  hot  water  and  hot  dilute  hydrochloric  acid. 

If  the  decomposition  of  the  acid  with  water  be  carried  out  in  a 
distillation  flask,  the  product  of  the  reaction  distils  over  with  the 
steam,  as  an  oil,  which,  after  fractionating  in  a  vacuum  and  recrystal- 
lisation  from  light  petroleum,  forms  broad,  yellow  needles  or  plates, 
melts  at  94°,  and  boils  at  90 — 92°  under  25  mm.  pressure.  It  has 
an  odour  resembling  that  of  quinone  and  chluropicrin  and  is  readily 
soluble  in  alcohol,  ether,  benzene,  and  acetic  acid.  It  has  the  com- 
position CsHaClgOa,  and  is  an  orthodiketone,  as  it  unites  with  ortho- 
toluylenediamine  forming  a  quinoxaline  derivative,  C12H9CI4N2,  which 
crystallises  from  light  petroleum  in  yellowish,  matted  needles  melting 
at  96°.  With  hjdroxylamine,  it  yields  a  monoxime,  CsHsClalN'OH, 
crystallising  from  benzene  in  transparent,  prismatic  crystals  melting 
at  110°.  The  only  formula  which  such  an  orthodiketone,  obtained 
from  pentachlororesorcinol,  could  have  is  CHCKCH-CO-CO'CHClj, 
and  it  is  therefore  dichlorom ethyl  chlorovinyl  orthodiketone.  By  the 
action  of  alkalis,  it  is  decomposed,  monochloracetylene  being  formed, 
a  reaction  for  which  ro  thoroughly  satisfactory  explanation  can  as  yet 
be  proposed.  It  is  also  acted  on  by  phosphorus  pentachloride  with 
formation  of  a  substance  which  appears  to  be  CClaiCChCCVCHiCHCl, 
but  has  not  been  obtained  pure. 

When  pentachlororesorcinol  is  subjected  to  further  treatment  with 

chlorine  in  chloroform  or  acetic  acid  solution,  it  takes  up  another  two 

atoms  of  the  halogen  forming  heptachlororesorcinol  or  heptachlorometa- 

CCI2-CO-CCI2       ^      . 
diJcetohexamethylene,   ' -„-^,  ^^,     '  ^  .      It   is   most   readily    obtained, 

from  the  mother  liquors  of  the  pentachloro-compound,  w^hich  already 
contain  it  in  quantity,  by  the  further  action  of  chlorine,  distilling  off 
the  chloroform,  and  fractionating  the  residual  oil  under  25 — 30  mm. 
pressure.  It  then  boils  at  170 — 175°,  the  fresh  distillate  forming  a 
colourless  oil  which  gradually  solidifies  to  a  hard,  crystalline  mass  ; 
it  melts  at  50°  and  is  readily  soluble  in  alcohol,  ether,  benzene,  and 
chloroform.  On  reduction  with  stannous  chloride,  it  also  yields 
trichlororesorcinol,  but  could  not  be  converted  into  a  compound  of  the 
composition  C6CI6O2. 

On   treatment    with  water,  oily  products  are  obtained,  but  well 
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characterised  compon-nds  contRining  an  open  chain  of  carbon  atoms 
are  formed  by  the  simnltaneous  action  of  halogen  and  water. 

Chlorine  nnd  water  yield  an  acid  of  the  composition  CeHzClgOg, 
which  crystallises  from  benzene  in  thick,  lustrous,  nodular  aggregates 
of  needles,  melts  at  139 — 140°,  and  is  readily  soluble  in  alcohol, 
ether,  and  hot  benzene,  sparingly  in  light  petroleum.  Its  methyl  salt, 
C7H4CI8O3,  obtained  by  the  action  of  methyl  alcohol  and  sulphuric 
acid,  crystallises  from  dilute  acetic  acid  in  nacreous  plates  and  melts  at 
QS°.  The  acid  readily  undergoes  decomposition,  sets  iodine  free  from 
potassium  iodide,  and  on  warming  with  water,  loses  carbonic  an- 
hydride and  hydrogen  chloride  forming  the  compound  C5CI4O2.  The 
latter   appears   to    contain   a   ring   of   five  carbon  atoms,  for  it  be- 

CC1'CC1> 
haves  very  like   the  compound  M       c^n^^^^^>  pi*6pared  by  Zincke 

and  Kiister  (Abstr.,  1890,  754).  For  a  substance  of  the  composition 
C5CI4O2,  containing  a  five-carbon  ring,  two  formulae  are  possible, 
namely : — 

CCl-CO^  ^^        ,  CCl-CO^  ^^, 

8C1-CC!  >^°  ^^-^  []C1.C0>CC'»- 

The  compound  does  not  react  with  orthodiamidotoluene,  and  on 
treatment  with  alkalis,  yields  a  mixture  of  dichloracrylic  acid, 
CHCi:CCl-COOH,  and  dichloracetic  acid,  CHClg-COOH,  which  proves 
that  the  second  formula  is  correct. 

For  the  acid  CeHaClsOs,  only  two  formulae  are  possible,  at  whatever 
point  the  opening  of  the  ring  in  heptachlororesorcinol  takes  place, 
namely : — 

I.  CCl3-CO-CCl2-CHCl-CCl2-COOH. 
II.  CCVCHCl-CCVCO-CCVCOOH. 

The  formation  of  the  above  tefrar.hlorodiketodihydroperitene  does  not 
decide  between  these  two  formulae,  but  the  authors  regard  the  first  as 
the  more  probable,  according  to  which  it  is  frichloracetj/lpentachloro- 
hutyric  acid.  In  favour  of  this  view,  is  the  fact  that  it  is  converted 
by  alkalis  into  chloroform  and  a  substance  which  behaves  as  a  dicarb- 
oxylic  acid. 

The  corresponding  dicMorohromopentachloraceiylhutyric  acid, 
CCI,Br-C0-CCl,-CHCl-CCl2-C00H,  is  obtained  by  treating  hepta- 
chlororesorcinol with  bromine  and  water,  and  crystallises  from  benzene 
in  b\^ntiful,  lustrous  prisms  melting  at  149°,  and  readily  soluble  in 
alcohol  and  ether,  sparingly  in  light  petroleum.  It  closely  resembles 
the  chlorine  derivative,  and  on  boiling  with  water  yields  a  mixture  of 
the  compounds  C5CI4O3  and  C6Cl3Br02,  whilst  with  alkalis  it  yields 
dichlorobromomethane  and  the  above-mentioned  dicarboxylic  acid. 

CCl'CO 
Tetrachlorodihetodihydrojpentene,  H       rt/^w^CJClo,  the  preparation   of 

GCl'CO 

hich  has  already  been  described,  crystallises  from  light  petroleum 

in  thick,  transparent,  rhombic  tablets,  melts  at   75 — 7^°,  is   volatile 

with  steam,  and  has  a  peculiar,  penetrating  odonr.    It  dissolves  readily 

in  alcohol,  ether,  benzene,  and  hot  light  petroleum,  scarcely  at  all  in 
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water,  and  is,  as  previously  stated,  converted  by  alkalis  into  dichlor- 
ac  etic  and  a-/3-dicliloracrjlic  acids.  The  identity  of  the  latter  with 
the  a-;8-compound  described  by  Bennett  and  Hill  (Abstr.,  1879,  616), 
and  by  Ciamiclan  {Ber.,  16,  2392),  was  proved  by  direct  comparison, 
but  the  authors  find  the  melting  point  to  be  1"  higher  than  previously 
given,  namely,  87 — 88°,  and  have  been  unable  to  confirm  Hill's  state- 
ment that,  on  boiling  witb  baryta-water,  it  yields  carbonic  anhydride, 
chloracetylene,  and  malonic  acid. 

Ammonia  acts  on  the  diketone  in  benzene  solution  forming  a  com- 
pound which  crystallises  in  transparent  prisms,  melts  at  190°,  and 
probably  consists  of  the  amide,  CHCL/CO'CCKCCl-COXHo.  The 
corresponding  aniUde,  CHCl/CO-CCliCCbCO-NHPh,  is  formed  by  the 
action  of  aniline  in  acetic  acid  solution,  and  forms  slender,  white 
needles  melting  at  162°.  In  alcoholic  solution,  aniline  reacts  in  a 
different  manner,  forming  a  compound  CnHeClaOaN,  which  crystal- 
lises in  long,  yellow  needles,  melts  at  143°,  and  may  possibly  be  a 
pyridone  derivative. 

By  the  action  of  phosphorus  pentachloride  on  the  ketone,  a  sub- 
stance of  the  composition  C5CI8O  is  obtained,  Avhich  might  have  the 

CCl  'CCl 
constitution    i  >C0.     Against  this  view  is  the  fact  that  by 

the  further  action  of  phosphorus  pentachloride  at  300°  it  yields  per- 
rMorethane,  CoCle,  and  an  oily  compound  having  the  approximate 
composition  C3CI4O.  The  oxygen  can  therefore  hardly  be  present  as 
ketonic  oxygen.  H.   G.  C 

Nitration  of  Aromatic  Amines.  By  E.  Noelting  and  L. 
Stoecklin  {Ber.,  24,  564 — 572). — The  nitration  is  effected  by  dis- 
solving the  amine  in  sulphuric  acid  and  adding  to  the  well-cooled 
solution  a  mixture  of  concentrated  nitric  and  sulphuric  acids.  After 
remaining  half  an  hour  or  so,  the  mixture  is  ponred  on  to  ice  and  neu- 
tralised with  soda.  It  is  advisable  to  add  a  small  quantity  of  carb- 
amide to  the  solution  before  nitration,  in  order  to  destroy  any  nitrous 
acid  which  may  be  formed.     The  following  results  were  obtained  : — 

Metatoluidine  gives  as  the  chief  product  paranitrotoluidine 
[NH2  :  Me  :  NO2  =1:3:  4],  together  with  a  small  quantity  of  the  two 
orthonitro-derivatives. 

Orthoxylidine  [NHj :  Me2  =  1:2:3]  yields  a  mixture  of  the  para- 
nitro-compound  [1:2:3:4]  (m.  p.  =  114°)  and  the  orthonitro-cora- 
pound  [1:2:3:6]  (m.p.  =  64-65°). 

Orthoxylidine  [NH2  :  Me2  =  1:3:4]  gives  mainly  the  meta-com- 
pound  [1:3:4:5]  and  a  small  quantity  of  the  ortho-compound 
[1  :  3  :  4  :  2]  or  [1  :  3  :  4  :  6].  The  former  crystallises  from  alcohol 
in  beautiful,  reddish-yellow  needles,  and  melts  at  136 — 137°.  The 
latter  crystallises  in  brown  needles,  and  melts  about  80°. 

Metaxylidine  [NHg :  Me-,  =  1:2:6]  yields  the  metanitro-cowpovn^ 
[1  :  2  :  6  :  3],  which  crystallises  from  alcohol  in  sulphur-coloured 
needles,  and  melts  at  81 — 82°.  The  acetyl  compound  forms  long, 
white  needles,  and  melts  at  170°.  The  same  acetyl  compound  is  ob- 
tained by  nitrating  acetometaxylidine  dissolved  in  5  parts  of  sulphuric 
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acid  with  one  molecular  proportion  of  nitric  acid  (97 — 98  per  cent.).  If 
acetometaxylidine  be  nitrated  in  10  parts  of  sulphuric  acid  with  two 
molecular  proportions  of  nitric  acid,  a  c^im'^ro-compound  is  obtained, 
which  crystallises  from  alcohol  in  white  needles,  melts  at  225 — 226°, 
and  yields  a  dinitroxylidine  melting  at  177'^.  It  has  the  constitution 
[NHAc  :  Mca  :  (N02)2  =1:2:6:3:5],  since  the  diamine  obtained 
from   it   by  reduction    does    not    combine   with    phenanthraqninone. 

(When  treated  with  nitrous  acid,  it  readily  yields  diazo-compounds. 
The  author  concludes  from  the  above  results  that  on  nitrating  the 
xyliiiines  in  sulphuric  acid  solution,  the  amido-group  has  no  influence 
on  the  position  taken  up  by  the  nitro-group,  and  that  the  latter 
displaces  the  same  hydrogen  atom  as  it  does  in  the  case  of  the  xylenes. 
Mesidine  [NII2  :  Mcs  =1:2  r-^  :  6],  when  treated  under  similar 
conditions  to  the  above  with  one  molecular  proportion  of  nitric  acid, 
yields  mononitromesidine  melting  at  73 — 74°  and  identical  with  the 
product  obtained  by  Maule,  Knecht,  and  Ladenburg.  With  two 
molecular  proportions  of  nitric  acid,  a  dinitromesidineis  obtained.  It 
crystallises  in  beautiful  needles,  melts  at  193°,  and  is  identical  with 
,the  product  obtained  by  Fittig  and  Ladenburg. 

Pseudocumidine  [NHo  :  Mcg  =1:2:4:5]  does  not  easily  yield 
nitro-compound  unless  special  precautions  are  taken,  and  resinous 
)roducts  are  formed  under  most  conditions.  The  best  method  of 
'nitration  is  the  following  : — Finely  powdered  cumidine  nitrate 
(10  grams)  is  gradually  added  to  sulphuric  acid  cooled  to  —17°  to 
—  10°,  the  mixture  poured  on  to  ice  and  fractionally  neutralised  with 
alkali,  when  the  ortho-compound  separates  first ;  the  temperature 
must  be  kept  below  0°  and  an  excess  of  alkali  is  to  be  avoided.  The 
product  consists  of  80 — 85  per  cent,  of  the  ortho-  and  18 — 20  per  cent, 
of  the  meta-compound.  If  20  parts  of  sulphuric  acid  be  used  instead 
of  10  parts,  the  yield  of  meta-compound  is  increased  to  25  per  cent. 
The    two    nitrocumidines    are    also    obtained    by   nitrating    aceto- 

I pseudocumidine  in  sulphuric  acid  solution. 
Isodurene  [NH2 :  Me4  =  1  :  2  :  3  :  4  :  6]  is  also  somewhat  difficult 
to  nitrate,   and  the  same  precautions  must  be  taken  as  for  pseudo- 
pumidine.    Nitroisodurtne  crystallises  from  alcohol  in  yellowish-brown 
needles  and  melts  at  87— 88°.  E.  C.  R. 

Reactions  of  Oxyalkyl  Derivatives  of  Dimethylaniline.  By 
E.  Grimaux  {Compt.  rend.,  112,  290—293). — Metethoxydimethyl- 
aniline  (dimethylmetaphenetidine),  when  treated  with  carbonyl 
chloride  in  presence  of  aluminium  chloride,  yields  a  blue  colouring 
matter ;  whilst  dimethylaniline  itself,  under  the  same  conditions, 
yields  a  violet  product.  The  blue  substance  has  great  tinctorial 
power,  and  gives  a  very  pure  blue  shade  on  silk,  wool,  and  cotton 
mordanted  with  tannin.  When  heated  with  sulphuric  acid  at  100°,  it 
yields  a  red,  fluorescent  substance  resembling  the  product  obtained 
by  heating  dimethylmetamidophenol  Avith  dehydratiug  agents.  From 
its  mode  of  formation,  it  is  probable  that  this  colouring  matter  is  a 
hexamethyl-  and  triethoxy- derivative  of  magenta, 
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the  introduction  of  the  ethoxy-group  having  changed  the  colour  from 
violet  to  blue. 

Metethoxydimethylaniline  yields  a  nitroso-compound,  which  re- 
sembles the  corresponding  derivative  of  dimethylaniline,  but  gives  no 
compound  similar  to  Meldola's  blue  with  /3-uaphthol,  and  no  deriva- 
tive analogous  to  methylene-blue.  With  phthalic  anhydride  alone, 
the  base  undergoes  no  change,  but  in  presence  of  zinc  chloride  or 
sulphuric  acid,  it  forms  a  red,  fluorescent  compound  which  seems  to  be 
identical  with  rhodamine.  When  heated  with  arsenic  acid  at  175°,  it 
yields  a  rose-coloured  product  which,  seemingly,  is  not  an  oxidation 
product,  but  results  from  the  formation  and  subsequent  condensation 
of  dimethylamidophenol.  With  phthalic  chloride,  a  green  colouring 
matter  is  formed  similar  to  that  obta,ined  from  dimethylaniline ;  with 
dimethylmetamidobenzoic  chloride,  a  beautiful  blue  colouring  matter 
is  obtained  ;  with  chloroform  and  sodium  hydroxide,  a  pink  substance. 
When  the  base  is  gently  heated  with  phenyisulphcmic  chloride,  there 
is  a  violent  reaction,  and  a  blue  compound  is  formed,  which  very  rapidly 
changes  to  yellow.  Benzaldehyde  and  zinc  chloride,  and  "  phenyl- 
chloroform  "  also  produce  colouring  matters. 

Dimethylorthoanisidine  behaves  in  a  very  different  manner.  It 
yields  no  colouring  matters  with  carbonyl  chloride,  phthalic  anhydr- 
ide, chloroform  and  sodium  hydroxide,  benzaldehyde,  or  "  phenyl- 
chloroform."  With  sodium  nitrite,  it  yields  no  nitroso-derivative 
analogous  to  nitrosodimethylaniline,  and  in  this  respect  it  resembles 
dimethylorthotoluidine.  With  arsenic  acid  at  175°,  or  with  phenyl- 
sulphonic  chloride,  it  yields  a  blue  colouring  matter,  which,  however, 
is  formed  when  the  hydrochloride  is  heated  alone  at  175 — 180°. 

Neither  the  ortho-  nor  the  meta-base  yields  colouring  matters  with 
cupric  chloride. 

The  results  show  that  the  substitution  of  an  oxyalkyl  radicle  for 
hydrogen  greatly  modifies  the  reaction  aptitude,  and  also  the  tint  of 
the  colouring  matters  formed.  The  properties  of  the  derivative  are 
also  largely  dependent  on  the  position  of  the  substituted  radicle. 

C.  H.  B. 

Action  of  Acid  Chlorides  on   Orthodiamines.     By  A.   Bis- 

TRZYCKI  and  Gr.  Cybulski  (Ber.,  24,  631 — 634). — Whenorthotoluylene- 
diamine  (1  mol.)  is  heated  with  benzoic  chloride  (1  mol.)  in  benzene 
solution,  the  principal  product  is  the  dibenzoyl  derivative  (m,  p. 
263 — 264°)  ;  but  a  considerable  quantity  of  the  monobenzoyl  deriva- 
tive (m.  p.  193 — 194°)  is  also  formed;  even  when  the  conditions  of 
the  experiment  are  varied,  the  dibenzoyl  derivative  is  always  pro- 
duced in  the  larger  quantity,  and  no  anhydro-base  is  obtained. 

Diphenylacetyltoluylenediamine,  C6H3Me(NH*CO*CHoPh)2,  is 
formed,  together  with  the  mono-derivative,  when  orthotoluylenedi- 
amine  is  heated  with  phenylacetic  chloride  in  benzene  solution.  It 
crystallises  from  alcohol  in  long,  lustrous  needles,  melts  at  174 — 176"^, 
and  is  moderately  easily  solui3le  in  hot  benzene,  but  almost  insoluble 
in  ether  and  light  petroleum. 

Fhenylacetyltoluylenediawiine,  NHo-CsHsMe-NH-CO'CHoPh,  crystal- 
lises from  hot  alcohol  in  small,  slender  needles,  melts  at  194 — 195°, 
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and   is  readily  soluble  in    boiling  benzene,    bat   insoluble    in   light 
petroleum. 

Ortbotoluylenediamine  and  benzenesulphonic  chloride  react  in 
benzene  solution  yielding  the  hydrochloride  of  the  base 

NHo-CeHaMe-lS'H-SOaPh, 

and  a  very  small  quantity  of  a  compound  which  is  insoluble  in  dilute 
hydrochloric  acid. 

Acetic  chloride  converts  orthotoiuylenediamine  into  ethenyl- 
toluyleneamidine  when  the  reaction  takes  place  at  the  ordinary  tem- 
perature, but  at  0°  a  considerable  quantity  of  the  diacetyl  derivative 
|of  the  diamine  is  also  produced.  F.  S.  K. 

Paramidocarbinols.  By  0.  Fischer  and  Gr.  Fischer  (Ber.,  24, 
723 — 729). — The  simplest  paramidocarbinol,  paramidobenzyl  alcohol, 
(NHs'CeHi'CHo'OH,  has  not  hitherto  been  obtained.  It  is  readily  pre- 
' pared  by  reducing  the  corresponding  paranitrobenzyl  acetate  (Annalen^ 
147,  343)  with  stannous  chloride.  The  acetyl  group  is  eliminated  at 
the  same  time,  and,  after  removal  of  the  tin,  a  solution  of  paramido- 
benzyl alcohol  hydrochloride  remains.  On  addition  of  sodium  carbonate 
solution,  the  base  is  deposited  as  a  microcrystalline  powder,  and,  on  re- 
crystallisation  from  alcohol,  forms  beautiful,  colourless,  silvery  platea 
melting  at  95°.  It  reduces  silver  from  solutions  of  the  nitrate.  The 
hydrochloride,  NH2"C6H4'CH2'OH,HCi,  crystallises  in  long,  slender, 
colourless  needles,  and  maybe  volatilised  unchanged  at  130°  in  a  current 
of  hydrogen.  In  air,  however,  it  becomes  yellow  at  100 — 120°,  and  then 
colours  silk  yellow,  but  becomes  colourless  on  redissolving  in  water. 
This  change  of  colour  is  almost  certainly  due  to  elimination  of  water 

and  formation  of  the  compound  CeHi^  I      ^     ,  which,   from  analogy 

7 
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with  the  rosanilines,  should  be  coloured ;   the  elimination  of  water 
is,  however,  never  complete.     The  hijdrohromide^ 

NHo-C6H4-CH2-OH,HBr, 


resembles  the  hydrochloride,  and  also  becomes  yellow  at  100*  in  the  air; 
fthe  oxalate,  N'H2-CgH4'CH3*OH,2C2H204,  crystallises  in  small,  colour- 
less needles,  and  melts  with  decomposition  at  173°.  The  acetyl  com- 
pound, NHAc'CfiH4'CH2*OH,  crystallises  in  slender,  colourless  needle-!, 
melts  at  188°,  and  is  almost  insoluble  in  water  and  ether,  but  dissolves 
readily  in  acetic  acid.  The  benzoyl  compound,  NHBz-CfiHi-CHo'OH, 
is  obtained  by  the  action  of  benzoic  chloride  and  aqueous  soda, 
and  crystallises  from  acetic  acid  in  silvery  plates  melting  at  223°. 
With  benzaldehyde,  amidobenzyl  alcohol  forms  tlie  henzylidine 
compound,  CHPhiN-CeHi-CHa'OH,  which  crystallises  in  stellate  ag- 
gregates of  slender,  greyish-white  needles,  and  melts  at  95°.  The 
corresponding  derivative  obtained  from  salicylaldehyde  forms  yel- 
lowish-red, silky  needles  melting  at  IQ^,  and  that  from  cinnam- 
aldehyde  crystallises  in  colourless  plates,  and  melts  at  155°. 

The  compound  obtained  by  0.  Fischer  and  Roser  from  benzhydrol 
and  aniline,  and  fui^ther  investigated  by  Fischer  and  Friinkel  (Abstr., 
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1881,  587  ;  1888,  56),  is  identical  with  the  paramidotriphenylmethane 
obtained  by  Baeyer  and  Lohr  from  paranitrobenzaldehyde  and  benzene, 
and  is  not,  therefore,  as  previously  supposed,  an  ortho-derivative.  The 
triphenylmethanecarboxylic  acid  obtained  from  it  must  also  be  a  para- 
derivative.  H.  Gr.  C. 

Sodium  Compounds  of  Aromatic  Anilides  and  Amines.     By 

G.  MiNUNNi  (Gazzetta,  20,  721 — 723). — The  aathor  mentions  that  his 
attempts  to  prepare  compounds  of  the  type  COOEt'CHAcNR'Ph  by 
the  action  of  the  sodium  anilido-compounds  on  ethyl  chloracetoacetate 
were  cut  short  by  the  publication  of  Paal  and  Otten's  results  (Abstr., 
1890,  1415),  and  that  he  is  at  present  examining  the  constitution  of 
the  alkaline  anilido-compounds,  reserving  the  right  of  further  investi- 
gation in  that  field.  S.  B.  A.  A. 

Action  of  Selenyl  Chloride  on  Aromatic  Tertiary  Amines, 

By  E.  GoDCHAUX  {Ber.,  24,  765 — 767). — Selenodimethylamline, 
Se(C6H4'NMe2)2,  is  prepared  by  gradually  adding  50  grams  of  selenyl 
chloride  (1  mol.)  dissolved  in  ether  (30  c.c.)  to  a  cooled  solution  of 
10  grams  of  dimethylaniline  (2  mols.)  in  ether  (100  c.c.)  ;  a  dark- 
brown  mass  separates  which,  after  decanting  the  ether  (see  below), 
is  dissolved  in  dilute  hydrochloric  acid,  and  an  excess  of  sodium 
hydroxide  added  to  the  filtrate;  the  dimethylaniline  is  then  removed 
bj"  a  current  of  steam,  and  the  remaining  oil  washed  successively  with 
water,  alcohol,  and  ether,  when  it  solidifies ;  it  is  then  pressed  between 
filter-paper,  dried,  and  crystallised  from  alcohol.  The  yield  is  small, 
and  the  compound  is  generally  of  a  brown  colour;  it  is  obtained  pure, 
however,  by  evaporating  the  above-mentioned  ethereal  solution,  heat- 
ing with  water  on  the  water-bath  to  remove  the  dimethylaniline,  and 
crystallising  from  alcohol.  It  forms  yellowish  needles,  melts  at  124'^, 
and  is  sparingly  soluble  in  cold  alcohol  and  ether.  The  sulphate, 
Ci6H2oN"2Se,H2S04,  crystallises  in  long,  colourless  needles,  melts  at 
55°,  and  is  very  easily  soluble  in  water ;  the  picratej 

forms  small,  yellow  plates,  and  melts  at  135°. 

SelenodietJiylaniline,  Se(C6H4*NEto)2,  is  obtained  in  a  manner  similar 
to  the  dimethyl  derivative,  but  the  yield  is  greater.  It  forms  colour- 
less, asbestos-like  needles,  melts  at  83°,  and  is  moderately  soluble  in 
cold  alcohol  or  ether,  and  very  easily  in  the  boiling  liquids.  The 
hydrochloride,  €201128^280, 2HC1,  melts  at  73°  ;  the  picrate  crystallises 
from  alcohol  in  small,  yellow  plates  and  needles,  melts  at  135",  and 
is  easily  soluble  in  hot  alcohol.  A.  R.  L. 

Triazobenzene.     By  G.  Oddo  (Gazzetta,  20,  798—802). — Triazo- 

benzene,  PhN<[M ,  may  be  prepared  by  the  action  of  phenylhydrazine 

on  diazobenzene  tribromide.  A  mixture  of  diazobenzene  chloride 
(0"1  mol.),  bromine  (20  grams),  and  concentrated  hydrobromic  acid 
(50  grams)  is  agitated  in  the  cold,  and  phenylhydrazine  (40  grams) 
added  to  the  strongly-cooled  product.     The  reaction  takes  place  in 
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accordance  with  the  equation  PhN.Bra  +  2]SrHPh-NH3  =  PhNg  + 
OeHi-NHojHBr  -f  PhNaHsHBr,  and  the  yield  is  almost  theoretical. 

Triazobenzene  is  a  pale-jellow  liquid,  havin-^  an  oiour  of  bitter 
almonds  ;  it  burns  when  lighted,  with  a  slight  explosion.  It  boils  at 
157"5 — 158°  with  partial  decomposition.  It  may  be  distilled  un- 
changed under  reduced  pressure.  It  is  partially  decomposed  on 
exposure  to  the  sun's  rays.  Its  sp.  gr.  =  1-12399  at  0^/4"  ;  its  refractive 
index  =  I"5597  for  yellow  light.     It  remains  liquid  at  —33°. 

S.  B.  A.  A. 
Constitution  of  the  Amido-derlvatives  of  Hyiroxylamine. 
Bj  Gr.  MiNUNNi  (Gazzetta,  20,657 — 670). — The  author  has  previously 
obtained  (Abstr.,  1890,  256)  a  white  compound,  CisHijNaO,  melting  at 
166^,  by  heating  a  mixture  of  benzhydroxamic  acid  with  phenyl- 
hydrazine  at  130 — 140*^.  This  substance  is  not  a  hydrazone,  as  was 
then  supposed,  but  is  identical  with  Fischer's  benzoylphenylhydr- 
azine,  NHBz-NHPh  (Abstr.,  1878,  308),  and  yields  Tafel's  methyl- 
benzoylphenylhydrazine,  NHBz'NMePh,  melting  at  152 — 153° 
(Abstr..  1885,  1060)  on  treatment  with  methyl  iodide.  When 
henzhydroxamic  acid  and  phenylhydrazine  are  heated  together  below 
100°,  only  benzoylphenylhydrazine  and  gaseous  products  are  formed. 
If  a  mixture  of  benzhydroxamic  acid  and  aniline  in  molecular  propor- 

ion  is  heated,  benzanilide  is  obtained.  After  discussing  at  length 
Lossen's  and  Tiemann  and  Kriiger's  (Abstr.,  1885,  790)  arguments  in 
favour  of  the  formulae  OH-CPh*NOH  and  NHBz-OH  respectively,  as 
representing  the  constitution  of  benzhydroxamic  acid,  the  author  con- 

ludes  that  the  second  formula  is  strongly  confirmed  by  the  formation 
Jof  benzoylphenylhydrazine  and  benzanilide  from  that  compound,  since 
the  reactions  occur  under  conditions  unfavourable  to  molecular  change, 

nd  as  other  amides  yield  analogous  compounds  under  similar  condi- 
tions. S.  B.  A.  A. 

Amidoximes.  By  F.  Tiemann  (Ber.,  4,  801— 803).— The  com- 
pounds obtained  from  aromatic  amines  and  cyanogen  have  previously 
been  represented  by  one  of  the  three  following  formulae  : — 

nh:c(nhr)-C(nhr):nh,  ]srH:c(NHR)-c(]srH2):N'R, 
nr-C(nh2)-c(nh2):nr  ; 

investigations  of  Yorlander  (compare  following  abstract)  show 
that  these  compounds  exhibit  a  triple  tautomerism.  The  paper  con- 
cludes with  some  general  remarks  on  the  researches  of  A.  Clemm  (this 
vol.,  p.  699)  and  W.  Krone  (this  vol.,  p.  700).  J.  B.  T. 

Constitution    of  Disubstituted  Oxalenediamidines.     By  D. 

VoRLANDER  (Ber.,  24,  803— 825).— The  term  oxalenediamidine,  in- 
stead of  oxamidine,  is  applied  to  the  compound 

NH:C(NH2)-C(]SrH2):NH, 

obtained  from  oxaldiimidodiethyl  ether.  Oxalenediparatolyldiamidine 
(cyanoparatoluidine)  is  already  known,  and  is  best  obtained  by  heat- 
ing recently  prepared  oxalimidoethyl  ether  with  excess  of  paratolu- 
idme  at  100° ;  the  product  is  dissolved  in  dilute  sulphuric  acid  and 
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precipitated  with  ammonia.  Oxaleneneclibenzyldiamidine  (cyano- 
benzylamine)  may  also  be  obtained  from  oxalimidoetliyl  ether  and 
benzylamine,  by  heating  for  20  minutes  at  100°,  and  then  for  5  minutes 
at  110 — 120°.  On  heating  oxalenediparatolyldiamidine  at  150 — 160° 
in  a  current  of  hydrogen  sulphide,  ammonia  and  toluidine  are  eli- 
minated, and  a  tarry  residue  is  formed,  from  which  no  definite 
compound  could  be  isolated.  Oxalenediphenyldiamidine  is  decom- 
posed by  carbon  bisulphide  at  100°,  hydrogen  sulphide,  phenylthio- 
carbimide,  and  resinous  matters  being  produced;  at  lower  temperatures, 
the  amidine  is  scarcely  attacked.  Oxalenediparatolyldiamidine  be- 
haves in  a  similar  manner. 

Oxaleneparatolyldiamidodioxime,  N0H:C(NHC-H,)-C(NH2):N0H, 
is  prepared  by  heating  the  tolyldiamidine  with  liydroxylamine  hydro- 
chloride or  sulphate  in  alcoholic  solution  ;  it  crystallises  from  water 
in  small,  white  plates,  melts  at  175°,  and  is  readily  soluble  in  acids 
or  alkalis  ;  oxalenediamidoxime  and  paratoluidine  are  also  formed 
during  the  reaction.  Free  hydroxylamine  does  not  react  with  the 
amidine.  The  dibenzoyl  derivative,  N0Bz:C(NHC7H,)-C(NHo):N0Bz, 
crystallises  from  alcohol  in  colourless  needles,  melts  at  ld3 — 1^4°,  and 
is  readily  soluble  in  alcohol  or  benzene. 

Oxale7leparatolylam^clineam^doxime,l!^W.C{l^liC^H.^)'C('NH2y'^0'B., 
is  obtained  by  treating  the  amidine  with  twice  the  theoretical  quan- 
tity of  hydroxylamine  hydrochloride,  sufficient  soda  being  quickly 
added  to  liberate  halt  the  hydroxylamine  ;  the  product,  after  purifi- 
cation, crystallises  from  water  in  silvery,  lustrous  plates,  melts  at 
147 — 148*^,  is  insoluble  in  light  petroleum,  but  readily  dissolves  in 
alcohol,  chloroform,  and  benzene,  and  in  alkalis  and  dilute  acids.  On 
further  treatment  with  hydroxylamine,  the  compound  yields  toluidine 
and  oxalenediamidoxime.  The  %cZroc/iZo;u^e,C9Hi2N40,HCI, crystallises 
in  flocculent  needles.  The  ethyl  ether,  l^}i:C(NR'C-,B.^)'C(NH2):N0m, 
is  deposited  from  alcohol,  on  the  addition  of  water,  in  lustrous  plates 
melting  at  132—133°.     The  benzyl  ether, 

nh:c(nh-C7H,)-C(nh2):noc7H7, 

crystallises  in  needles  and  melts  at  165°. 

By  the  action  of  hydroxylamine  hydrochloride  on  oxalenedibenzyl- 
diamidine,  oxalenediamidodioxime  is  formed.  On  warming  this 
compound    with    acetic   aldehyde,    oxalenedihydrazoximediethylideve, 

CHMe<^Q^-j^^C*C«^-j^.Q^CHMe,  is  obtained;  it  crystallises  from 

benzene  in  colourless,  slender  needles,  and  melts  at  198°.  Diazoxime- 
diethenyl  is  produced  on  oxidation  with  potassium  permanganate. 
Chloraloxalenediarnidoxime,  C8H6N"404Cl8,  is  prepared  by  gently  heat- 
ing the  oxime  with  7  parts  of  chloral,  and  crystallises  from  glacial 
acetic  acid,  on  the  addition  of  water,  in  lustrous  plates  melting  at 
196 — 197°.  The  compound  is  scarcely  affected  by  concentrated 
sulphuric  acid  at  the  ordinary  temperature  ;  it  does  not  react  with 
alkaline  cop^paj*  solution  or  with  ferric  chloride  ;  on  treatment  with 
alkalis,  it  yields  ammonia  and  chloroform. 

The  formation  of  oxalenediamidines  from  oxalimido-ether  appears 
to  point  to  the  first  of  the  three  possible  formulee  (compare  preceeding 
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abstract)  ;  the  reaction  with  carbon  bisulphide  is  best  represented  by 
the  second,  whilst  the  analogy  between  oxalenediphenyldiamidine 
and  aniline  tells  in  favour  of  the  third  formula,  as  also  does  the  action 
of  hydroxyl amine  hydrochloride  on  di-substituted  oxalenediamidines. 
The  most  probable  explanation  appears  to  be  that  these  compounds 
afford  the  first  observed  example  of  triple  tautomerism. 

J.  B.  T. 

K  Derivatives  of  Metahydroxybenz aldehyde.  By  A.  Clemm 
^Ber.,  24,  826—883). —  On  treating  metahydroxybenzaldehyde 
with  phenylhydrazine  in  alcoholic  solution,  metahydrox>jhenze7iyl- 
phenylhydrazone,  OH'CeHi'CH'.NaHPh,  is  formed,  and  is  deposited 
from  benzene,  on  the  addition  of  light  petroleum,  as  a  white,  crystal- 
line powder  melting  at  130°.  The  oxime,  H0-C6H4-CH;N0H,  pre- 
pared by  the  action  of  hydroxylamine  at  ordinary  temperatures,  is 
obtained  from  benzene  in  colourless,  silky,  lustrous  crystals  melting 
at  87*5°.  AcetylTnetahydroxyhenzonitrile,  OAcCgHi'CN,  is  prepared  by 
boiling  the  oxime  with  acetic  anhydride  for  iij  hours  ;  it  crys- 
tallises from  a  mixture  of  benzene  and  light  petroleum  in  long, 
transparent  needles,  melts  at  60°,  and  is  readily  soluble  in  alcohol, 
ether,  or  hot  water.  On  gently  warming  with  dilute  soda  and  acidi- 
fying, metahydroxybenzonitrile,  OH*C6H4*CN,is  formed.  Metahydroxy- 
henzenylamidoxime,  OH'C6H4*C(NH2)!NOH,  is  prepared  by  heating 
the  nitrile  with  hydroxylamine  in  alkaline  solution  at  60°  for  6  to  8 
hours,  the  solution  is  evaporated  to  dryness,  extracted  with  alcohol, 
the  alcohol  removed,  and  the  residue  dissolved  in  water;  it  crystal- 
lises in  aggregates  of  small,  colourless  needles,  melts  at  71°,  and  gives 
'  dark-red  coloration  with  ferric  chloride.  The  dihenzoyl  derivative, 
•Bz*C6H4'C(NH2)".NOBz,  is  deposited  from  benzene,  on  the  addition 
of  light  petroleum,  in  small,  bright  crystals  and  melts  at  152'5°.  On 
boiling    the    compound    with    water,    metahydroxybenzenylazoxime- 

^^^enzenyl,    OH-C6H4-C<^_ -j^^CPh,    is   produced;    it   has    previously 

^^Hpen    prepared    from    metamidobenzenylazoximebenzyl    and    nitrous 

H^cid.     The    benzoyl   derivative,    OBz-C6H4-C<5^>CPh,    crystallises 

from  ether  in  microscopic  needles  and  melts  at  146''.  Metethoxy- 
henzeyiylamidoxime  ethyl  ether,  OEt-C6H4-C(NHo):NOEt,  is  obtained 
from  the  amidoxime  by  the  action  of  ethyl  iodide  and  sodium 
ethoxide,  and  crystallises  from  ether,  on  spontaneous  evaporation,  in 
colourless,  well-developed  needles  melting  at  109°.  No  monoethyl 
derivative  could  be  isolated.  On  heating  the  amidoxime  with  suc- 
cmic  anhydride  at  115°,  water  is  eliminated  and  metahydroxyhenzenyl- 
dzoximepro'penyl-ic.carhoxylic  acid, 

OH-C6H4-C<^"^>C-CHo.CHo-COOH, 

IS  formed,  crystallising  from  alcohol  in  colourless,  transparent  plates, 
and  melting  at  123°.  The  silver  salt  is  crystalline.  Acetylmetahydroxy- 
henzenylamidoxime,  OH-CfiH4-C(NH,):NOAc,  is  prepared  by  the  action 
or  acetic  anhydride  on  the  amidoxime  at  ordinary  temperatures ;  it 
crystallises  from  ether  in  small  plates  and  melts  at  90°.     On  heating 


in 


700  ABSTRACTS  OF  CHEMICAL  PAPERS. 

this  compound  above  its  melting  point,  or  by  boiling  the  amidoxime 
with  acetic  anhydride,  metahydrobenzenylazoximethenyl, 

OH-C6H4-C<5^>CMe, 

is  formed ;  this  crystallises  from  alcohol,  on  the  addition  of  water,  in 
small  plates,  melts  at  117°,  and  sublimes  without  decomposition. 

J.  B.  T. 

Parahydroxybenzenylamidoxime.  By  W.  Keone  (Ber.,  24, 
134 — 841 ) . — Parahydroxyhenzenylamidoximey 

oh-C6H4-c(nh2):noh, 

is  prepared  by  treating  parahydroxybenzonitrile  with  hydroxylamine 
under  pressure  at  70°  ;  it  melts  at  153°  with  decomposition,  and  gives 
a  dark-red  coloration  with  ferric  chloride.  The  hydrochloride  is 
crystalline  and  melts  at  179°.     The  benzoyl  derivative^ 

oh-C6H4-c(nh2):nobz, 

is  formed  by  the  action  of  sodium  ethoxide  and  benzoic  chloride  on 
the  amidoxime  ;  it  crystallises  from  alcohol,  on  dilution  with  water, 
in  colourless,  slender  needles,  melts  at  166°,  and  becomes  red  on  ex- 
posure to  air.  The  constitution  of  the  compound  is  shown  by  the 
fact  that  when  heated  with  potash,  it  is  converted  into  parahydroxy- 

NO 

henzenylazoximehenzemjl,  OH*C6H4*C<^_ -p^^CPh  ;       this     crystallises 

from  alcohol,  on  the  addition  of  water,  in  colourless,  lustrous  plates, 

melts  at  183°,  and  is  readih-  soluble  in  alkalis.     The  henzoyl  derivative, 

NO 
OBz'C6H4'C«^_-j^^CPh,  is  prepared  by  the  action  of  benzoic  chloride 

and  potash  on  the  preceding  compound ;  it  crystallises  from  alcohol 
in  needles  and  melts  at  140°.  Dihenzoylparahydroxyhenzenylainidoxiney 
OBz'C6H4-C(NH2)".NOBz,  is  formed  by  treating  the  amidoxime 
dissolved  in  potash,  with  excess  of  benzoic  chloride,  and  crystallises 
from  benzene  in  slender  needles  melting  at  185°. 

Acetylparahydroxyhenzenylamidoxime,  OH*C6H4'C(NH2)iNOAc,  ob- 
tained from  the  amidoxime  and  acetic  anhydride  at  the  ordinary  teni- 
peratuLi^e,  crystallises  from  alcohol  and  melts  at  122*5°.  On  heating 
the  compound  with  water  in  a  sealed  tube  at  100°,  or  by  heating  the 
amidoxime  for  a  short  time  with  a  slight  excess  of  acetic  anhydride, 

parahydroxyhenzenylazoximethenyl,    OH*C6H4'C«^_  -j^^CMe,  is  formed ; 

it  crystallises  from  dilute  alcohol  in  colourless,  flat  needles  and  melts 
at  185°. 

Farethoxyhenzeiiylamidoxime  ethyl  ether,  OEt'C6H4*C(NH2)!N'OEit, 
prepared  by  the  action  of  ethyl  iodide  and  sodium  ethoxide  on  the 
amidoxime,  is  deposited  from  alcohol  in  long,  dark-yellow,  rhombic 
crystals  melting  at  84°.     No  monethyl  derivative  could  be  isolated. 

Parahydroxyhenzenylazoxiinej>rope7iyl-a)-carhoxylic  acid, 

OH-C6H4-C<^^^>C-CH2-OH2-COOH, 
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is  formed  on  fusing  the  amidoxirne  with  succinic  anhydride  at  115° ; 
it  melts  at  176^,  but  is  somewhat  difficult  to  purify.  The  silver  salt  is 
colourless  and  crystalline.  J.  B.  T. 

i 

"Action  of  Alkylene  Bromides  on  Thiamides.  By  S.  Gabriel 
and  P.  Heymann  {Ber.,  24,  783 — 788). — The  authors  have  already 
(Abstr.,  1890,   524)    described   the  formation   of   /t-phenylthiazoline, 

C2H4<[c^C5Ph,  by  the  action  of  boiling  ethylene  bromide  on  thio- 

benzamide.  They  now  find  that  a  different  reaction  takes  place  when 
the  conditions  are  altered. 

Ethylene  imidothiohenzoate  hydrobromide,  C2H4(S'CPh!NH)2,2HBr, 
is  obtained  as  a  white,  granular  mass  by  warming  thiobenzamide 
(10  grams)  witli  ethylene  bromide  (100  grams)  on  the  water-bath  and 
washing  the  product  with  absolute  alcohol.  It  is  easily  soluble  in 
watei',  melts  at  233",  and,  when  boiled  with  water,  is  decomposed  into 
ammonium  bromide  and  ethylene  mercaptan  dibenzoate,  C2H.i(SCOI*h.)2; 
this  crystallises  from  alcohol  in  tablets  and  melts  at  96°.  The 
.same  salt  is  obtained  by  shaking  ethylene  mercaptan  with  excess*  of 
potash  and  benzoic  chloi'ide,  A  small  quantity  of  the  ethylene  imido- 
thiohenzoate is  decomposed  by  water  to  yield  ethylene  mercaptan  and 
benzaraide. 

yti-Phenylthiazoline,  when  warmed  with  bromine-water,  is  oxidised 
to  benzoyltaurine ;  if,  however,  an  alcoholic  solution  of  the  base  is 
treated  with  a  solution  of  bromine  in  alcohol,  a  bromo-  additive  com- 
pound, CgHgNSBro,  is  obtained  which  crystallises  in  large,  yellow 
needles. 

ethyl-;t-phenylthiazoline,   i  ^CPh,  is  obtained  as  a  yellow 

CH.2 — N 

oil,  on  boiling  a  mixture  of  propylene  bromide  and  thiobenzamide. 
The  picrate,  CioHnNS,C6H3N307,  is  sparingly  soluble.  When  oxidised 
with  bromine- water,  it  yields  a  crystalline  compound  which  on  account 
of  its  great  solubility  could  not  be  purified,  and  is  probably  benzoyl- 
methyltaiirine,  SOaH-CaHc-NH-COPh.  The  latter,  on  hydrolysis  in  a 
sealed  tube  with  hydrochloric  acid  at  160°,  yields  benzoic  acid  and 
/3-methyltauriue,  NH^-CH^-CHMe-SOaH. 

f*-Orthotolylthiazoliney     CoHiMe-C^^  >C.H4,    is    obtained    by    the 

action  of  ethylene  bromide  on  orthotoluylthiamide.  It  is  a  yellow  oil 
which  decomposes  when  distilled  at  the  ordinary  pressure,  but  distils 
without  decomposition  between  200°  and  203''under  90mm.  The  pierage 
IS  obtained  on  adding  picric  acid  to  a  solution  of  the  hydrochloride. 
The  platinochloride  decomposes  at  200°  with  frothing  and  a  brown 
coloration.  On  oxidation  with  bromine- water  and  hydrolysis  of  the 
resulting  compound,  it  yields  taurine  and  orthotoiuic  acid. 

Orthotoluylthiamide  is  prepared  by  heating  orthotolunitrile  with 
ammonium  sulphide  under  pressure;  it  crystallises  from  water  and 
melts  at  88°. 

M'-J^aratolylthiazoline  is  prepared  in  a  similar  way  to  the  ortho- 
compound  ;  it  is  a  white,  crystalline  solid,  insoluble  in  water,  crystal- 
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lises  from  hot  alcoliol  in  beautiful,  indented  plates,  melts  at  81°,  and  is 
volatile  with  steam. 

Paratoluylthiamide  is  obtained  from  paracyanotoluene  in  the  same 
way  as  the  ortho-compound.  It  forms  beautiful,  yellow  needles  and 
melts  at  168°. 

No  anhydro-base  was  obtained  from  ethylene  bromide  and  thiacet- 
amide.  If  a  mixture  of  the  two  substances  (10  :  1)  is  boiled,  only  a 
very  small  quantity  of  hydrogen  bromide  is  evolved.  When  a  mix- 
ture of  equal  weights  is  heated  on  the  water-bath,  ethylene  imidothio- 
acetate  Jiydrohromide^  C2ll4(SCMe*.NH)o,2HBr,  is  formed.  On  boiling 
with  water,  it  appears  to  give  products  similar  to  those  obtained  from 
the  above  aromatic  compound.  E.  C.  R. 

Isomeric  Ethyl  Amidotolylcarbamates.  By  H.  Schifi  and 
A.  Yanni  {Ber.,  24,  687— 689).— By  the  action  of  ethyl  chloro- 
formate  on  1 : 2  : 4-diamidotoluene  (Abstr.,  1890,  1124),  the  authors 
obtained  an  ethyl  amidotolylcarbamate,  NHo'CeHaMe'NH'COOEt, 
melting  at  90 — 91°,  which,  on  boiling  with  ethyl  oxalate  and 
alcohol,  was  converted  into  ethyl  oxautethanetolylcarhamate, 

OEt-CoOa-NH-CeHaMe-NH-COOEt, 

melting  at  128°.  If  amidotolyloxamethane  is  treated  with  ethyl 
chloroformate,  an  isomeric  compound  is  obtained,  which  melts  at  131", 
but  is  otherwise  very  similar  to  the  first  compound.  By  the  action  of 
alcoholic  ammonia,  both  are  converted  into  monamides,  having  the 
formula  NH2-C202-NH-C6H3Me'NH-COOEt.  These  crystallise  in 
lustrous  prisms ;  the  one  obtained  from  the  isomeride  of  m.  p.  128"^ 
melts  at  223°,  and  that  from  the  higher  melting  isomeride  at  209°. 

To  ascertain  the  exact  position  of  the  groups  in  these  isomerides, 
1:2:  4-nitrotoluidine  was  treated  with  ethyl  chloroformate,  and  the  re- 
sulting ethyl  nitrotolylcarbamate,  which  crystallises  in  colourless  needles 
and  melts  at  137°,  reduced  with  stannous  chloride  and  hydrochloric 
acid.  The  ethyl  amidotolylcarbamate  formed,  crystallises  in  colour- 
less prisms  which  become  yellow  in  the  air,  and  although  it  melts 
at  91°,  is  not  identical  with  the  ethyl  amidotolylcarbamate  ob- 
tained from  1:2: 4-diamidotoluene.  On  treatment  with  ethyl 
oxalate,  it  forms  the  ethyl  oxamethanetolylcarbamate  melting  at  131°. 
Hence,  in  the  ethyl  amidotolylcarbamate  obtained  from  1:2:4- 
ethyl  nitrotolylcarbamate,  the  NH'COOEt  group  occupies  the  position 
2,  and  the  amido-group  the  position  4,  whilst  in  the  compound  obtained 
from  1:2:  4-diamidotoluene,  these  positions  are  reversed. 

H.  G.  C. 

Benzylidenebiuret    and    Chlorobenzylidenethiobiuret.      By 

J.  J.  Abel  (Anier.  Chem.  J.,  13,  114 — 119). — Benzylidenebiuret, 
CuHgNgOa,  is  prepared  by  heating  carbamide  (3  mols.)  with  benzal 
chloride  (1  mol.)  in  a  flask  on  the  sand-bath  until  the  temperature 
reaches  198 — 200°,  after  which  the  reaction  is  allowed  to  proceed 
without  further  application  of  heat.  When  the  product  has 
cooled  to  100°,  it  is  treated  with  boiling  water,  collected,  washed  with 
hot  alcohol,  dissolved  in  much  hot  water,  and  allowed  to  crystallise. 
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Ammonium  chloride  and  cyanic  acid  are  formed  at  tlie  same  time  as 
the  benzjlidenebiuret. 

When  slowly  crystallised,  benzylidenebiuret  forms  large,  glistening^ 
rhombic  prisms  ;  otherwise,  clusters  of  fine  needles  are  obtained.  It 
melts  at  258°  (uncorr.)  with  decomposition  ;  it  dissolves  sparingly  in 
phenol,  hot  water,  and  alcohol,  slightly  in  ether  and  chloroform,  not 
at  all  in  carbon  bisulphide.  Its  aqueous  solution  is  precipitated  by 
most  metallic  salts.  When  boiled  with  alkalis,  it  is  decomposed  into 
benzaldehyde,  carbamide,  ammonia,  and  carbonic  anhydride.  Strong 
sulphuric  acid  dissolves  it,  and  when  the  solution  is  diluted,  a  com- 
pound crystallises    out   in  large   clusters   of  rhombic  prisms.      The 

author  favours  the  structural  formula  CHPh<^T^TT.pQ^NH        for 

benzylidenebiuret,  but  evidence  is  yet  lacking.  Its  platinochloride  and 
some  of  its  double  salts  with  other  metallic  chlorides  were  obtained. 

Chlorohenzylidenethiohiuret,  C9H10CIS2N3,  is  obtained  by  heating  dry 
thiocarbamide  (40  grams)  with  benzal  chloride  (60  grams)  until  action 
begins,  at  which  point  the  heating  is  discontinued.  The  product  is 
recrystallised  from  hot  water  and  purified  by  precipitation  from  hot 
alcohol  by  the  addition  of  ether ;  the  new  compound  is  thus  obtained 
in  snow-white,  crystalline  flakes.  Ammonium  chloride  is  the  only 
other  product,  Brodsky's  benzylidenethiobiuret  (Abstr.,  1887,  580) 
not  being  obtainable  by  this  method.  When  chlorobenzylidenethio- 
biuret  is  dissolved  in  strong  sulphuric  acid  or  glacial  acetic  acid,  new 
chlorine-free  products  are  obtained  ;  these,  as  well  as  the  parent 
substance  are  still  being  investigated.  A.  Gr.  B. 

Production  of  Orthochloranisaldehyde  from  Paranitrotolu- 

ene.  By  F.  Tiemann  {Ber.,  24,  699— 713).— Paranitroraetamethoxy- 
benzaldehyde  was  obtained  by  Ulrich  (Abstr.,  1886,  60)  by  the  oxida- 
tion of  paranitrometamethoxycinnamic  acid,  and  is  of  importance,  as 
it  should  yield  vanillin  on  substituting  hydroxyl  for  the  nitro-group  ^ 
this  could  not,  however,  be  definitely  established  on  account  of  the 
difficulty  of  obtaining  a  sufiiciency  of  the  compound  by  Ulrich's 
method,  which  is  a  very  complicated  one,  involving  great  loss  of 
material. 

A  simpler  method  of  preparing  the  nitroraethoxy benzaldehyde 
from  paranitrometachlorotoluene  was,  however,  described  by  Lands- 
berg  (Abstr.,  1887,  483),  and  this  has  since  been  reinvestigated  by 
Riecher  (Abstr.,  1889,  1170),  who  confirmed  Landsberg's  results,  but 
pointed  out  {Ber.,  22,  2344  and  2363)  that  as  the  starting  compound 
was  in  reality  paranitrorthochlorotoluene  (compare  Lellman,  Abstr., 
1884,  1133),  the  production  of  the  metamethoxy- derivative,  when  the 
nitrochlorobenzaldehyde  (Landsberg,  loc.  cit.)  is  heated  with  sodium 
methoxide,  involved  an  isomeric  change.  In  attempting  to  displace 
the  nitro-group  by  hydrogen,  by  the  usual  method,  in  the  supposed 
nitromethoxy benzoic  acid,  prepared  by  Landsberg's  method,  the 
author  found  that  this  was  scarcely  acted  on  by  ferrous  hydroxide ; 
he  then  discovered  that  it  contained  chlorine  but  not  nitrogen,  and 
tinally  proved  it  to  be  paramethoxyorthochlorobenzoic  acid  (ortho- 
chloranisic    acid).     It  was   thus   evident  that  when  the   nitrochloro- 
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•benzaldehyde  is  heated  with  sodium  metlioxide,  the  nitro-group,  and 
not  the  chlorine  atom,  is  displaced  by  methoxyl.  It  is  probable 
therefore  that  both  Landsberg  and  Riecher  dealt  with  a  mixture  of 
inethoxychlorobenzaldehyde,  containing  unaltered  nitrochloro-deriva- 
live.  This  is  supported  bj  the  fact  that  the  two  compounds  cling  to 
each  other  with  extreme  tenacity  (see  below),  the  mixture  having 
the  same  melting  point  as  paranitrometamethoxybenzaldehyde,  pre- 
pared by  Ulrich's  method. 

Paranitrorthochlorotoluene  was  prepared  by  Wachendorif' s 
method  (compare  Lellmann,  loc.  cit.).  It  is  converted  into  the  7iitro- 
•chlorohenzyl  bromide  melting  at  49 — 60°,  when  heated  with  bromine 
(1  mol.)  in  a  sealed  tube  for  four  hours  at  exactly  130 — 185°  ;  the 
latter  yields  nitrochlorohenzaldehyde,  when  25  grams  of  it  is  digested  in 
A  reflux  apparatus  for  48  hoars  with  a  solution  of  lead  nitrate  con- 
taining 90  grams  in  1500  c.c.  of  water  ;  this  crystallises  from  light 
petroleum  in  delicate,  white  needles,  and  melts  at  79°. 

Faranitrorthochlorohenzoic  acid,  melting  at  138 — ^139°,  is  formed 
when  either  of  the  three  last-mentioned  derivatives  is  oxidised  with 
potassium  permanganate.  The  corresponding  amido-acid  melts  at 
214'5°,  and  yields  1  : 2-chlorobenzoic  acid,  when  an  alcoholic  solution 
is  heated  with  ethyl  nitrite. 

Orthochloranisaldehyde  is  formed  when  paranitrorthochlorobenz- 
aldehyde  (1  mol.)  is  heated  on  the  water-bath  in  a  reflux  apparatus 
for  three  hours  with  sodium  methoxide  (1  mol.)  in  methyl  alcoholic 
solution ;  after  evaporating  the  methyl  alcohol,  the  product  is  steam- 
distilled.  It  is  best  separated  from  the  unaltered  nitro-derivative  by 
repeatedly  dissolving  in  concentrated  sodium  hydrogen  sulphite 
solution,  adding  sodium  carbonate,  and  steam-distilling,  but  although 
no  nitrogen  could  be  detected  by  qualitative  tests,  the  compound 
was  not  obtained  quite  pure  after  eight  such  treatments.  The 
iinalytical  results  indicated  that  the  product  contained  2 — 3  per  cent, 
of  unaltered  nitro-derivative.  It  forms  long,  white  needles,  melts 
at  62 — 63°,  and  is  easily  soluble  in  alcohol,  ether,  benzene,  and  light 
petroleum,  sparingly  in  water.  The  oxime,  OMe'CeHsCl'CHiNOH, 
crystallises  from  hot  water  in  beautiful,  Avhite  needles,  melts  at  93°, 
and  is  readily  soluble  in  alcohol,  ether,  chloroform,  and  benzene  ;  it 
is  precipitated  unaltered  from  its  solutions  in  alkalis,  on  the  addition 
of  an  acid.  The  hydrazone,  OMe-CsHaCl'CHINaHPh,  separates  from 
dilute  alcohol  in  yellowish-red  needles,  melts  at  103",  and  is  easily 
soluble  in  alcohol,  ether,  and  chloroform. 

Or thochlor anisic  acid  is  prepared  by  oxidising  the  aldehyde  with 
potassium  permanganate.  After  repeated  recrystallisations  from 
dilute  alcohol,  it  was  obtained  quite  pure.  It  is  almost  insoluble  in 
boiling  water,  but  easily  soluble  in  alcohol,  ether,  and  benzene  ;  it 
melts  at  208".  By  prolonged  boiling  with  water  and  sodium  amalgam, 
anisic  acid  is  formed.  A.  R.  L. 

Piperonal  Derivatives.  By  F.  Haber  (Ber.,  24,  617—626; 
compare  Abstr.,  1890,  1140). — Dipipero7iy lacry I  ketone j 

(CH2:o2:c6H3-ch:ch)2CO, 
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iTprepared  by  the  action  of  piperonal  on  acetone  in  presence  of  soda 
at  the  ordinary  temperature ;  it  crystallises  from  alcohol  in  slender, 
yellow  needles,  melts  at  185°,  and  is  readily  soluble  in  chloroform  or 
acetone  ;  with  concentrated  sulphuric  acid,  an  intense  blue  coloration 
is  formed,  changing  gradually  to  violet-red.  The  jphenylhydrazone  is 
unstable. 

Vinitrodipiperonylacryl  ketone,  [CH2:Oo:06H3(N02)-CH:CH]oCO,  is 
obtained  by  the  nitration  of  the  ketone  in  glacial  acetic  acid  solu- 
tion; it  crystallises  from  acetone  in  yellow  needles,  and  melts  at 
218°  with  decomposition. 

Piperonylacryl  methyl  hetoyie,  CHgiOz^CeHa'CHiCH-COMe,  is  formed 
from  piperonal  and  acetone  by  treatment  with  very  dilute  soda  ;  it 
is  readily  soluble  in  alcohol,  crystallises  in  long,  yellow,  prismatic 
needles,  and  melts  at  107".  When  the  substance  is  heated  in  a 
current  of  steam,  or  when  fractionally  recrystallised  from  water,  a 
compound  is  obtained  which  is  regarded  as  a  stereometric  isomer ide 

CH,:o,:C6H3-CH 

of  isopiperonylacryl  methyl  ketone,  r\r\^r    rl  tr  '  ^^  ^^  more  soluble 

than  the  previous  modification,  crystallises  \n  small,  white,  slender 
needles,  and  melts  at  111°;  when  heated  at  190°,  it  is  converted  into 
the  isomeride  of  lower  melting  point.  The  normal  phenylhydrazo7ie, 
CHoiOoiCcHs-CHiCH-CMeiNoHPh,  is  deposited  from  alcohol  in  yellow 
crystals  melting  at  158 — 160°  with  decomposition.  The  correspond- 
ing iso- derivative  crystallises  in  small,  white  needles,  and  melts  at 
163°.  The  normal  oxime,  CHoiOoiCeHa'CHICH-CMelNOH,  is  ob- 
tained in  small,  pale-yellow  crystals  melting  at  186°  ;  it  could  not  be 
converted  into  a  /:i-modification,  and  is  readily  decomposed  by  the  action 
oi  dehydrating  agents.  The  iso-oxime  is  white,  and  melts  at  183'"'. 
w^tCrthonitropiperonylacryl  methyl  ketone, 

■"^  CH^Oa'.CeHoCKOO'CHiCH-COMe, 

prepared  by  treatment  of  the  ketone  with  nitric  acid,  crystallises- 
from  acetone  in  yellow  needles,  and  melts  at  153^.  Attempts  to 
convert  the  compound  into  an  indigo  derivative  were  unsuccessful. 

The      phenyliiydrazoue,       CH/.OaiCeHoCNOO-CH'.CH-CMeiNaHPh, 
crystallises    from    alcohol   in   red    needles,   and   melts   at    197° ;    on 
account  of  the  colour  of  this  substance,  it  is  perhaps  better  repre- 
I  Jilted  by  the  tautomeric  azo-formula 

Is  CHo:0,:C6Ho(NO,):CH:CH-CHMe-N2-Ph. 

/-ITT'pTT 

jDioxymethylenequinaldine,     CH2!02!CcH2<]-^_J  '  ^  ,  is   formed    by 

the  reduction  of  the  nitro-ketone  with  tin  and  hydrochloric  acid,  or 
with  ferrous  sulphate  and  ammonia  ;  it  crystallises  from  water  in 
colourless  needles,  and  melts  at  152° ;  the  yield  is  very  small.  The 
chloride  and  sidphate  are  readily  soluble  ;  the  picrate  melts  at  175'^ ; 
the  platinochloride  is  pale-grey;  the  chromate  crystallises  in  small ^ 
yellow  needles,  and  melts  at  210°  with  decomposition. 

By  the  nitration  of  piperonal  below  6°.  the  ortho- derivative  is 
obtained,  but  above  this  temperature  a  mixture  of  ortho-  and  meta- 
nitropiperonal  is  formed. 


lU 
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Orthonitropiperonaljohenylhydrazone,  CH2!02iC6H2(lS'02)*CH!N'2HPb, 
crystallises  in  red  needles  melting  at  212".     The  oxime, 

ch2:o2:C6H2(no2)-ch:noh, 

is  deposited  from  alcohol  in  yellow  needles,  and  melts  at  203°.  Ortho- 
nitropiperonylnitrile,  CH2'.02!C6H2(N02)*CN,  is  formed  on  heating  the 
oxime  with  acetic  anhydride,  and  melts  at  138 — 139°. 

Orthamidopiperonaloxime,  CH2!02iCGH2(NH2)*CH!N'OH,  is  pre- 
pared by  the  reduction  of  the  nitro-derivative  with  hydrogen 
sulphide,  and  is  deposited  in  yellow,  crystalline  scales  melting  at 
175'5° ;  a  red  coloration  is  produced  with  concentrated  sulphuric 
acid.     Orthonitropiperonal  cannot  be  readily  reduced. 

Orthacetoamidopiperonylnitrile,  CH2i02iC6H2(CT*f)*NHAc,  is  formed 
when  the  amidoxinie  is  boiled  with  acetic  anhydride  and  sodium 
acetate  ;  it  crystallises  from  alcohol  in  yellow  needles,  and  melts 
at  216°.  By  heating  the  oxime  with  acetic  anhydride  alone, 
diacefylorthamidopiperonaloxime,  CH2!02iC6H2(NHAc)*CH!N'OAc,  is 
foraied ;  it  crystallises  in  yellow-grey  aggregates,  melts  at  188°, 
and  is  not  acted  on  by  sodium  acetate  and  acetic  anhydride. 

J.  B.  T. 

Hydroxyketone  Dyes.  A  New  Dihydroxyxanthone.  By 
C.  Graebe  and  A.  Eichengrun  (Ber.,  24,  967 — 970). — It  has  been 
found  that  the  presence  of  a  single  carbonyl  group  is  in  many 
oases  sufficient  to  cause  an  ai'omatic  compound  to  show  tinctorial 
properties,  as,  for  example,  the  various  hydroxybenzophenones. 
In  order  to  compare  the  relationship  of  these  compounds  to  the 
anthraquinone-derivatives,  and  to  the  euxanthone  group,  the  authors 
have  examined  the  trihydroxybenzophenone  obtained  from  benzoic 
acid  and  pyrogallol,  known  in  commerce  as  alizarin-yellow,  the  tetra- 
hydroxybenzophenone  from  salicylic  acid  and  pyrogallol,  and  the 
tetrahydroxyphenylnaphthyl  ketone  from  gallic  acid  and  naphthol 
(alizarin  W).  They  have  been  able  to  confirm  the  formulae  already 
given,  and  find  that  all  readily  yield  oximes  and  hydrazones.  The 
salts  containing  only  one  equivalent  of  metal  are  the  most  readily 
prepared,  and  it  is  very  difficult  to  displace  all  the  hydrogen  of  the 
hydroxyl  groups  by  methyl  or  ethyl.  Thus  trihydroxybenzophenone 
yields,  according  to  circumstances,  either  a  mono-  or  a  di-methoxy- 
derivative.  The  latter  is  only  soluble  with  difficulty  in  soda  solu- 
tion, but  yields  a  crystalline  acetyl  derivative,  COPh*C6i32(OMe)2'0 Ac, 
conclusively  showing  the  presence  of  three  hydroxyl  groups. 

Another  characteristic  of  these  substances  is  their  behaviour  with 
sulphuric  acid.  Tri-  and  tetra-hydroxybenzophenone  are  converted 
into  pyrogallolsalphonic  acid  and  benzoic  or  salicylic  acid.  As  regards 
the  position  of  the  hydroxyl  groups  in  the  trihydroxy-compound, 
two  different  formulae,  [Bz  :  OH  :  OH  :  OH  =  1  :  2  :  3  :  4 ;  or 
1:3:4:5],  are  possible.  The  former  supposition  is  regarded  as 
more  probable,  inasmuch  as  in  the  tetrahydroxy-compound  obtained 
from  salicylic  acid  and  pyrogallol,  the  hydroxyl  groups,  as  will  be 
shown  below,  must  occupy  the  positions  2:3:4. 
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^vV'hen  tetrahydroxybenzophenone  is  lieated  witli  water  at  180 — 220°, 
it  is  converted  into  a  new  dihydroxjxanthone  (compare  Abstr., 
1890,  504),  This  reaction  can  only  take  place  in  the  following 
manner : — 

^L  ,.r^ .. CO- 


NOTT  TT0/\  f^  \ O 


I  +  HoO. 


jOH  HO 

II  HOI        '  '\y  HO 

"^  OH  OH 


Tlie  hydroxyl  groups  must  therefore  occupy  the  positions  2:3:4. 

Z:4<-DihijdroxyxantJwne  is  obtained  from  its  alkaline  solution  in 
pale-yellow,  microscopic  needles,  and  crystallises  from  alcohol  like- 
wise in  pale-yellow  needles  containing  3  mols.  HoO.  Like  euxanthone, 
it  melts  at  240°,  and  sublimes,  although  somewhat  less  readily,  in 
pale-yellow  needles.  Its  alkaline  solutions  are  blood-red,  and  it 
dyes  cotton  mordanted  with  alumina  a  yellow  colour.  It  is  sparingly 
soluble  in  water,  readily  in  alcohol,  and  yields  a  diacetyl  compound, 
Ci3H60o(OAc)2,  melting  at  161°.  When  heated  with  zinc-dust,  it 
only  yields  small  quantities  of  a  reduction  product,  which  appears  to 

be    diphenylenemethane    oxide,    C6H4<^_q_^>C6H4.      On  treatment 

with  bromine,    it    yields    two    derivatives   having   the  composition 
CsH^OiBr  and  Ci^HsOiBra.  H.   G.  C. 

Ethereal  Salts  of  Chlorhydrins.  By  C.  Gottig  {Ber.,  24, 
508— 510).— Berthelot  has  shown  {Ann.  Ghim.  Phys.  [3],  41,  216) 
that  when  hydrogen  chloride  is  passed  into  heated  mixtures  of 
glycerol  with  acids,  the  corresponding  glycerol  ether  may  in  certain 
cases  be  obtained.  The  author  finds  that  at  a  higher  temperature 
ethereal  salts  of  the  chlorhydrins  may  be  obtained,  and  has  prepared 
and  examined  the  salicylate  of  dichlorhydrin,  OH*C6ll4* COO '03115012. 
It  is  formed  by  treating  a  saturated  solution  of  salicylic  acid  in  gly- 
cerol at  108°  with  hydrogen  chloride  for  nine  hours,  the  separated 
oil  crystallising  for  the  most  part  on  cooling.  Dichlorhydrin  salicyl- 
ate crystallises  from  alcohol  in  white,  prismatic  crystals,  melts  at  44°, 
has  a  sp.  gr.  of  1'331,  and  is  readily  soluble  in  alcohol,  ether,  chloro- 
form, and  benzene,  scarcely  in  water.  The  empirical  formula  also 
agrees  with  the  constitution  CeHiOl-CO-OCaHsOl-OH,  but  the  ether 
only  yields  salicylic  acid  on  hydrolysis,  and  no  trace  of  orthochloro- 
benzoic  acid,  and  by  the  action  of  alkalis  at  100°  yields  much 
epichlorhydrin.  As  the  latter  is  only  obtained  from  dichlorhydrins, 
and  not  from  monochlorhydrins,  the  formula  first  given  must  be 
coiTect.  H.  G.  0. 

Salts  of  Dichlorhydrin  with  Aromatic  Acids.  By  P.  Fritsch 
{Ber.,  24,  775—778). — Berthelot  has  shown  that  the  product  obtained 
by  the  action  of  hydrogen  chloride  on  a  mixture  of  glycerol  and  benzoic 
acid  is  benzoclilorhydrin ;  and  Maxwell  Simpson  obtained  glycol- 
chloracetin  by  treating  a  mixture  of  glycol  and  glacial  acetic  acid  with 
hydrogen  chloride  at  100°,  and  glycolchlorobenzoicin  from  glycol  and 
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benzoic  acid.  On  the  other  hand,  Gottig  obtained  the  monoglyceride 
of  salicylic  acid  from  glycerol  and  salicylic  acid,  under  what  appear 
to  be  similar  conditions.  The  anthor  obtains  only  the  dichlorliydrin 
salt  of  the  aromatic  acid  when  hydrogen  chloride  is  passed  into  a 
mixture  of  glycerol  and  an  aromatic  acid  as  long  as  it  is  absorbed. 
Benzoic,  salicylic,  paracresotic,  or  anisic  acid  is  mixed  with  an  equal 
weigbt  to  twice  its  weight  of  glycerol,  and  dry  hydrogen  chloride  is 
passed  into  the  mixture  at  the  temperature  of  the  wnter-bath.  The 
dichlorhydrin  salt  is  precipitated  as  an  oil,  and  is  washed  with  hot 
water  and  dilute  soda. 

Benzodichlorhydrin  boils  at  230 — 235^  under  150  mm.,  has  the 
specific  gravity  1"28  at  15°,  is  a  thick  oil  which  does  not  crystallise, 
and  is  insoluble  in  water. 

The  dichlorhydrin  salts  of  salicylic,  paracresotic,  and  anisic  acids  are 
insoluble  in  water,  solidify  when  cooled,  and  may  be  purified  by  crys- 
tallisation from  alcohol,  in  which  they  are  easily  soluble.  Salicyldi- 
chlorhydrin  crystallises  in  long  needles  and  melts  at  45°.  Fara- 
cresotodichlorliydrin  crystallises  in  slender  needles  and  melts  at  45*5°. 
Anisodichlorhydrm  crystallises  in  lustrous  scales  and  melts  at  81°. 

The  author  assumes  these  compounds  to  have  the  constitution 
represented  by  the  formula  OX'CH^CHzCl)^  (X  being  an  acid  radicle, 
BzjAc).  Reboul  has  shown  that  dichlorhydrin  and  acetodichlorhydrin 
are  formed  by  the  action  of  hydrogen  chloride  on  a  mixture  of 
glycerol  and  glacial  acetic  acid,  and  Markovnikoff  by  the  same  method 
obtained  the  dichlorhydrin  CH.,C1-CH(0H)CH2C1,  its  formation 
being  due  to  the  action  of  hydrogen  chloride  on  the  acetate 
OAc-CH(CH2-OH)2.  E.  C.  R. 

Triglycerides  of  Aromatic  Acids.  By  P.  Fritsch  {Ber.,  24, 
779 — 782). — The  salts  of  dichlorhydrin' with  aromatic  acids,  described 
in  the  preceding  abstract,  are  easily  converted  into  simple  and  mixed 
triglycerides.  The  dichlorhydrin  salt  (1  mol.)  is  heated  with  some- 
what more  than  2  mols.  of  the  sodium  or  potassium  salt  of  the 
aromatic  acid  for  some  hours  at  180 — 200°.  After  washing  out  the 
metallic  chloride  with  water,  the  triglyceride  is  obtained  as  an  oil. 
The  triglycerides  of  aromatic  acids  can  mostly  be  obtained  crystalline 
from  ethereal  solution,  and  are  best  purified  by  washing  the  crystals 
so  obtained  with  alcohol  and  recrystallising  from  ether  or  methyl 
alcohol.  Tribenzo'in,  melting  at  705°,  crystallises  in  concentrically- 
grouped  needles  of  silky  lustre.  Trisalicylin  melts  at  79°  and  crystal- 
lises in  lustrous  needles.  Trianisin  melts  at  103*5°  and  crystallises  in 
needles.  Trijoaracresotin  melts  at  118°  and  is  a  crystalline,  friable 
mass.  Disolicylhenzoin  melts  at  95°  and  crystallises  in  needles. 
Bihenzosalicylin  is  an  oil.  The  triglycerides  of  the  aromatic  acids, 
like  the  natural  fats,  are  insoluble  in  water,  sparingly  soluble  in 
alcohol,  and  easily  soluble  in  ether,  chloroform,  benzene,  and  carbon 
bisulphide.  E.  C.  R. 

Action  of  Chlorine  on  Hydroxybenzoic  Acids.  By  T.  Zincke 
and  H.  Walbaum  (Aiwalen,  261,  208 — 254). — Hexaclilorometahetotetra- 
hydrohenzoic  acid.  C7H2C1603,  is  gradually  deposited  in  crystals  when  a 
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trlacial  afietic  acid  solution  of  meta'hydroxybenzoic  acid  is  kept, 
saturated  with  chlorine,  for  six  to  seven  days  at  the  ordinary  tempe- 
rature. It  crystallises  from  glacial  acetic  acid,  and  from  a  mixture  of 
ether  and  liorht  petroleum,  in  colourless,  well-defined  plates,  turns 
yellow  at  180°,  and  melts  at  about  190°  with  decomposition  ;  it  is  readily 
soluble  in  alcohol,  ether,  and  hot  glacial  acetic  acid,  but  more  sparingly 
in  benzene  and  light  petroleum,  and  almost  insoluble  in  water  and  dilute 
hydrochloric  acid ;  the  salts  of  the  acid  could  not  be  obtained.  It  is 
decomposed  by  boiling  water,  the  solution  giving  off  an  odour  of 
chlorophenols.  When  boiled  with  alcohol,  it  is  converted  into  tetra- 
chlorometahydroxybenzoic  acid,  and,  when  treated  with  pota.ssium 
iodide  or  stannous  chloride,  it  is  converted  into  trichlorometahydr- 
oxybenzoic  acid.  It  dissolves  slowly  in  sodium  carbonate,  yielding  a 
brownish-yellow  solution,  from  which  it  is,  for  the  most  part,  precipi- 
tated unchanged  on  acidifying  immediately  ;  if,  however,  the  alkaline 
solution  is  kept  for  some  time,  no  precipitate  is  produced  on  the 
addition  of  an  acid.  It  is  quickly  decomposed  by  ice-cold,  50  per 
cent,  potash,  yielding  a  crystalline  acid,  which  has  not  yet  been  ob- 
tained in  a  pure  condition,  and  which,  when  boiled  with  water,  is 
converted  into  a  more  stable  acid,  with  evolution  of  carbonic  an- 
hydride. 

Trichlorometahydroxybenzoic  acid,  C7H3CI3O3  +  H2O  [CI3  =  1:3:5], 
can  be  prepared  by  passing  chlorine  into  a  solution  of  metahydroxy- 
benzoic  acid  in  glacial  acetic  acid  until  the  solution  smells  of  the  gas, 
and  then  allowing  it  to  evaporate  ;  the  product  is  deposited  in  colour- 
less prisms,  and  can  be  purified  by  recrystallisation  from  hot  hydro- 
chloric acid.  It  forms  colourless  plates  or  needles,  which  contain 
1  mol.  H2O  and  melt  at  104 — 105";  on  further  heating,  the  water  of 
crystallisation  is  expelled,  the  anhydrous  compound  melting  at 
143 — 144°.  It  is  very  readily  soluble  in  alcohol,  ether,  hot  glacial 
acetic  acid,  and  benzene,  but  only  sparingly  in  water ;  it  is  not  acted 
on  by  stannous  chloride,  even  at  100°  ;  when  treated  with  chlorine,  it  is 
converted  into  the  hexachlorinated  acid  described  above,  and,  on  distil- 
lation with  lime,  it  yields  symmetrical  trichlorophenol  (m.  p.  67 — 68°). 
The  silver  salt,  C7H2Cl303Ag,  is  a  colourless,  crystalline  powder.  The 
■methyl  salt,  C8H5CI3O3,  can  be  prepared  by  treating  the  silver  salt 
with  methyl  iodide  ;  it  crystallises  from  hot  light  petroleum  in  colour- 
less needles  or  prisms,  melts  at  90°,  and  is  readily  soluble  in  alcohol^ 
ether,  and  benzene.  The  acetyl  derivative,  OAc'CeHCla'COOMe,  pre- 
pared by  heating  the  methyl  salt  with  acetic  chloride,  crystallises  in 
lustrous,  well-defined  plates,  melts  at  65°,  and  is  readily  soluble  in 
benzene,  alcohol,  and  light  petroleum. 

Tetrachlorometahydroxyhenzoic  acid,  C7H2C1403,  is  deposited  in 
crystals  when  a  solution  of  the  hexachlorinated  acid  in  absolute  alcohol 
(5  parts)  is  boiled  for  three  to  four  hours,  then  mixed  with  dilute 
,1  :  10)  hydrochloric  acid  (3  mols.),  and  allowed  to  evaporate.  It 
crystallises  from  hot  dilute  hydrochloric  acid  in  colourless  needles  or 
msms,  melts  at  170—172°,  distils  with  only  slight  decomposition, 
ind  is  readily  soluble  in  ether,  alcohol,  and  glacial  acetic  acid,  and 
noderately  easily  in  hot  benzene  and  dilute  hydrochloric  acid ;  it  is 
lot  acted  on  by  boiling  concentrated  nitric  acid,  but  when  treated 
VOL.  Lx.  3  h 
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with  clilorine  in  glacial  acetic  acid  solution  it  yields  a  keto-chloride, 
CbCIbO  (m.  p.  105 — 106°),  identical  with  the  compound  obtained  by 
Benedikt  and  Schmidt  (3IonaffiJi.,  4,  607),  by  treating  pentachloro- 
phenol  with  chlorine ;  on  distillation  with  lime,  it  gives  the  tetra- 
chlorophenol  described  below.  The  harium  salt,  (C7C]i03)2Ba,  is  a 
colourless,  crystalline  powder,  very  readily  soluble  in  water.  The 
silver  salt,  OAg'CeCVCOOAg,  is  insoluble  in  Nvater  and  alcohol.  The 
'methyl  salt,  OMe'CeCVCOOMe,  prepared  from  the  silver  salt,  crystal- 
lises from  light  petroleum  in  colourless  needles,  melts  at  37 — 38°,  and 
is  readily  soluble  in  the  ordinary  solvents. 

Acetyltetrachlorometahydroxybenzoic  acid,  OAcCfiCl^'COOH,  is  ob- 
tained when  the  acid  is  heated  with  acetic  chloride  at  100°;  it 
crystallises  from  a  mixture  of  benzene  and  light  petroleum  in 
colourless  needles,  melts  at  150 — 151°,  and  is  readily  soluble  in 
alcohol  and  hot  benzene,  but  almost  insoluble  in  light  petroleum. 
The  silver  salt,  OAcCeCU'COOAg,  prepared  from  the  ammonium  salt, 
is  a  colourless,  granular  compound.  The  methyl  salt,  0 AcCeCU'COOMe, 
crystallises  in  small,  colourless  needles,  melts  at  68 — 69°,  and  is 
readily  soluble  in  alcohol,  ether,  and  benzene,  but  more  sparingly  in 
light  petroleum. 

Tetrachlorophenol,  [OH  :  CI4  =  1:2:3:4:  6],  is  obtained  in  small 
quantities  when  the  tetrachlorinated  acid  is  carefully  distilled  with 
soda-lime  in  an  atmosphere  of  hydrogen.  It  crystallises  from  light 
petroleum  in  small,  colourless  needles,  melts  at  67°,  and  is  readily 
soluble  in  most  ordinary  solvents,  except  water.  The  benzoyl  deriva- 
tive, CfiHCU'OBz,  is  formed  when  the  phenol  is  heated  with  benzoic 
anhydride;  it  separates  from  alcohol  and  light  petroleum  in  small, 
colourless  prisms  melting  at  113 — 115°. 

Pen  tachloroparaketotetrahydrohenzoic  acid^ 

is  obtained  by  passing  chlorine  into  a  hot  glacial  acetic  acid  solution 
of  parahydroxybenzoic  acid  until  no  separation  of  crystals  of  the  di- 
chloro-derivative  occurs  on  cooling  a  portion  of  the  solution;  the 
liquid  is  then  saturated  at  the  ordinary  temperature,  kept  for  some 
days,  and  then  allowed  to  evaporate,  when  the  acid  is  obtained  in 
colourless  crystals.  It  melts  at  180 — 181°,  decomposes  at  about  200°, 
and  is  readily  soluble  in  alcohol,  ether,  glacial  acetic  acid,  and  hot 
benzene,  but  almost  insoluble  in  light  petroleum  ;  when  treated  with 
stannous  chloride  or  potassium  iodide,  it  is  converted  into  dichloro- 
parahydroxybenzoic  acid.  It  is  quickly  decomposed  by  alkalis  and 
by  boiling  water,  but  it  undergoes  no  change  on  boiling  with  alcohol. 
Dichloroparahydroxybenzoic  acid,  identical  with  the  compound 
obtained  by  Lcissner  (J.  jpr.  Ghem.  [2],  13,  434)  by  heating  para- 
hydroxybenzoic acid  with  antimony  pentachloride,  is  deposited  in 
crystals  ^vhen  chlorine  is  passed  into  a  cold  glacial  acetic  acid  solution 
of  parahydroxybenzoic  acid ;  it  melts  at  259 — 260°,  is  not  acted  on 
by  stannous  chloride,  and  yields  dichlorophenol  [OH  :  CI2  =  1:2:6], 
on  distillation  with  lime.  The  methyl  salt,  CgHeCLOs,  prepared  by 
passing  hydrogen  chloride  into  a  methyl  alcoholic  solution  of  the  acid, 
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crystallises  in  colourless  needles,  melts  at  121 — 122°,  and  dissolves 
freely  in  alcohol,  ether,  &c.  The  acetyl  derivative,  OAc'C6H3Cl2*COOMe, 
obtained  by  treating  the  methyl  salt  with  acetic  chloride,  crystallises 
from  methyl  alcohol  in  colourless  plates  melting  at  68 — 69°. 

Dichlorosalicylic  acid  can  be  obtained  by  passing  chlorine  into  a 
solution  of  salicylic  acid  in  glacial  acetic  acid ;  it  crystallises  in  colour- 
less prisms,  melts  at  219°,  and  yields  dichlorophenol  [OH  :  CI2  = 
1:2:4],  on  distillation  with  lime.  The  methyl  salt  melts  at 
143—144°.  The  acetyl  derivative,  OAcCeHoCL-COOMe,  crystallises 
from  alcohol  in  colourless  needles,  and  melts  at  57°.  F.  S.  K. 

Action  of  Phenylhydrazine  and  Hydroxylamine  on  some 
Ketonic  Acids.  By  F.  Gakelli  (Gazzetta,  20,  692— 701).— Pam- 
methoxypJwnylglyoxylic  acid,  OMe'CeH^'CO'COOH,  is  formed,  to- 
gether with  anisic  acid,  when  anetho'il  is  oxidised  with  potassium 
permanganate,  and  is  analogous  to  the  ketonic  acids  obtained  by 
Ciamician  and  Silber  (Abstr.,  1890,  965)  from  isosafrole,  isomethyl- 
eu^enol,  and  isoapiole,  forming  the  lowest  member  of  this  series  of 
substituted  hydroxyphenylglyoxylic  acids.  When  pure,  it  crystal- 
lises from  boiling  benzene  in  needles  melting  at  89°,  and  from  water 
in  hydrated  needles  which  melt  at  60°  ;  it  dissolves  in  hot  benzene,  and 
very  freely  in  alcohol,  ether,  and  acetic  acid.  The  yield  is  40  per  cent. 
The  hydrazone,  C15H14O3N2,  obtained  by  treating  the  aqueous  solu- 
tion of  the  acid  with  phenylhydrazine  hydrochloride,  crystallises  from 
benzene  in  minute  prisms ;  it  is  insoluble  in  water,  but  freely  soluble 
in  alcohol,  ether,  and  also  in  sodium  carbonate ;  from  the  latter  solu- 
tion, it  is  reprecipitated  unchanged  on  acidification. 

The  hydrazone  of  dioxymethylenephenylglyoxylic  acid  (from  iso- 
safrole), C15H12O4N0,  is  decomposed  on  repeated  crystallisation  from 
hot  benzene.  From  its  solution  in  sodium  carbonate  it  is  precipitated 
by  hydrochloric  acid  as  a  yellow,  amorphous  powder  which  melts  at 

I^^49'^,  and  dissolves  in  all  ordinary  solvents  except  water, 
^ft  The  hydrazone  of  dimethoxyphenylglyoxylic  acid  (from  isomethyl- 
^^genol),  CisHicOiNg,  is  an  unstable  compound,  obtained  like  the 
previous  substance  as  a  clear,  yellow  powder  which  melts  at  179°,  and 
W^i  insoluble  in  water,  but  dissolves  in  alcohol,  ether,  and  hot  benzene. 
I^V  The  hydrazone  of  apionylglyoxylic  acid,  C17H16O6N2,  is  even  more 
unstable  than  the  preceding  compounds,  and  is  altered  by  exposure 
to  light.  It  is  obtained  as  a  pale-yellow  powder,  melts  at  169 — 170°, 
and  dissolves  in  all  ordinary  solvents  except  water. 

The  above  ketonic  acids  do  not  yield  oximes  on  treatment  with 
hydroxylamine  hydrochloride,  the  products  of  the  action  of  this 
reagent  on  the  hot  aqueous  solution  of  the  acids  being  more  or 
less  volatile  compounds,  insoluble  in  sodium  carbonate  and  potash, 
and  having  a  characteristic  odour.  They  are  regarded  by  the 
author  as  nitriles  formed  by  the  simultaneous  elimination  of  water 
and     carbonic      anhydride     from     the     oximes.       Piperonyhiitrlle, 

^"^2<Cq>C6H3*CN,  crystallises  from  water  in  slender,  white  needles, 

melts  at  94°,  dissolves  sparingly  in  water,  freely  in  alcohol,  etber, 
benzene,  &c.,  and  not  at  all  in  sodium  carbonate  and  potash.     It  has 
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a  pungent,  but  not  disagreeable  odour,  and  readily  volatilises  in  steam. 
Anisonitrile,  OMe*C6H4*CN,  crystallises  in  white  needles,  melts  at 
57 — 58°,  and  has  a  sweet,  penetrating  odour ;  it  readily  dissolves  in 
alcohol,  ether,  &c.,  bat  only  very  sparingly  in  water,  and  not  at  all  in 
sodium  carbonate  and  potash.  It  is  thus  identical  with  the  aniso- 
nitrile described  by  Henry  {Ber.,  2,  667),  and  by  Miller  (Abstr.,  1890, 
144).  Veratronitrile,  (OMe)2C6H3*CN,  crystallises  from  water  in 
small,  shining  needles.  It  is  less  volatile  than  the  preceding  com- 
pound, and  has  a  less  marked  odour.  It  melts  at  67 — 68°,  dissolves 
readily  in  ordinary  solvents,  sparingly  in  water,  and  not  at  all  in 

potash  or  sodium  carbonate.      Apionitrile,  CH2<^Q>C6H(OMe)2*CN, 

may  be  crystallised  from  dilute  alcohol ;  it  is  very  slightly  volatile, 
and  has  only  a  feeble  odour.  It  is  quite  insoluble  in  water,  but  dis- 
solves in  other  solvents.     It  melts  at  135*5°.  S.  B.  A.  A. 

Action  of  Sodium  Phenylmercaptide  on  Ethyl  Chloraceto- 
acetate.  By  R.  Otto  and  A.  Rossing  (Ber.,  24,  685— 687).— The 
action  of  sodium  phenylmercaptide  on  ethyl  chloracetoacetate  has 
been  examined  by  Autenrieth  (this  vol.,  p.  540),  who  obtained  phenyl 
bisulphide  as  the  sole  product  under  very  varying  conditions.  The 
authors  have  repeated  the  experiment,  and  find  that  when  equivalent 
quantities  of  the  two  substances  are  mixed  in  alcoholic  solution,  boiled 
for  an  hour,  the  alcohol  evaporated  off  at  a  low  temperature,  and  the 
residue  mixed  with  water,  an  oil  is  obtained,  which,  even  on  the  addition 
of  a  crystal  of  phenyl  bisulphide,  does  not  solidify,  and  has  only  a 
feeble  odour.  It  appears  to  be  ethyl  thiophenylacetoacetate  mixed 
with  a  little  phenyl  bisulphide.  H.   G.   C. 

Action  of  Ethyl  Sodacetoacetate  on  Ethyl  Benzalmalonate.  \ 
By  J.  Bkedt  (Ber.,  24,  603 — 605). — By  the  action  of  ethyl  sodaceto- 
acetate and  ethyl  benzylmalonate  in  molecular  proportion  in  alcoholic 
solution  at  0°,  a  crystalline  sodium  salt  is  slowly  deposited  ;  it  is  not 
decomposed  by  carbonic  anhydride,  but  on  treatment  with  mineral 
acids,  a  compound  of  the  formula  CigHooOe  is  precipitated ;  this  is  very 
sparingly  soluble  in  water,  but  dissolves  in  alcohol,  and  is  deposited 
in  crystalline  aggregates ;  it  melts  at  165°  with  decomposition.  The 
silver  salt  is  also  crystalline.  J.  B.  T. 

Ethyl  Hydrogen  Hemipinate.  By  R.  Wegscheider  (Monatsh.y 
11,  538— 544).— This  salt,  COOH-C6Ho(bMe)2-COOEt,  has  been  pre- 
pared by  the  following  methods  : — (1.)  From  hemipinic  acid  (obtained 
from  narcotine),  by  the  action  of  hydrogen  chloride  on  a  solution  in 
10 — 15  times  its  weight  of  alcohol,  and  subsequent  recrystallisation 
of  the  product  from  water,  or  treatment  of  it  with  dilute  aqueous 
potash  and  reprecipitation  by  means  of  a  dilute  acid.  (2.)  From 
hemipinic  acid,  by  first  converting  it  into  the  corresponding  anhydr 
ide  and  boiling  this  for  several  hours  with  absolute  alcohol  in  a  reflux 
apparatus.  (3.)  From  diethyl  hemipinate,  C:oH806Et2  (m.  p.  70 — 72°) 
by  heating  with  alcoholic  potash  in  molecular  proportion.  The  product 
in  every  case,  melted  at  148°,  that  is,  6°  higher  than  the  melting  point 
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previously  attributed  to  it.  The  observation  of  Scbraidt  and  Schil- 
bach  (Arch.  Fharm.  [3],  25,  176),  that  after  long-continued  drying 
at  100°,  the  melting  point  becomes  lowered  to  132*5°,  was  not  con- 
firmed ;  but  when  the  salt  had  been  once  melted  in  a  capillary  tube, 
the  melting  point  fell  to  about  125°,  a  behaviour  probably  dependent 
on  the  partial  conversion  of  ethyl  hydrogen  hemipinate  into  hemipinic 
anhydride.  Ethyl  hydrogen  hemipinate  may  be  obtained  crystallised 
in  the  anhydrous  state,  or  with  1  mol.  HoO,  as  well  as  in  the  form  of 
the  previously-described  hydrated  salt  containing  1|  mols.  H2O. 
■jl  G.  T.  M. 

Oxidation  of  Gallic  Acid.  By  C.  Boettinger  (Annalen,  260, 
337 — 348;  compare  Abstr.,  1890,  1130). — Various  acids  are  obtained 
when  gallic  acid  is  oxidised  with  an  alkaline  solution  of  copper 
sulphate  ;  the  products  are  isolated  in  the  following  manner  : — To  a 
solution  of  copper  sulphate  (1'5  kilos.)  and  gallic  acid  (150  grams) 
in  boiling  water  (4  litres),  caustic  soda,  of  sp.  gr.  1"28  (1800  c.c),  is 
added,  with  constant  stinging,  and  the  mixture  then  boiled  for  half  an 
hour;  after  filtering  from  the  red  precipitate  which  is  produced,  the 
residue  is  washed  with  water,  the  filtrate  and  washings  concentrated 
by  evaporation,  acidified  with  sulphuric  acid,  and  partially  distilled. 
The  distillate  contains  acetic  acid  and  small  quantities  of  an  acid, 
probably  pyruvic  acid,  which  combines  with  phenylhydrazine  ;  the 
residual  solution  is  allowed  to  cool,  separated  from  the  crystals  of 
sodium  sulphate,  the  acid  extracted  with  ethyl  acetate,  dissolved  in 
water,  and  the  diluted  aqueous  solution  neutralised  in  the  cold  with 
calcium  carbonate  and  calcium  hydroxide,  and  filtered.  The  residue 
contains  calcium  oxalate  and  the  calcium  salt  of  an  acid  which  the 
author  names  galic  acid. 

Galic  acid  can  be  easily* separated  from  oxalic  acid,  as  it  is  insoluble 
in  dilute  hydrochloric  acid  and  only  very  sparingly  soluble  in  cold 
water,  but  it  dissolves  freely  in  hot  water,  yielding  a  brown  solution ; 
it  is  readily  soluble  in  alcohol  and  acetic  acid,  but  insoluble  in  ether 
and  chloroform.  It  is  decomposed  on  heating,  is  converted  into  an 
acetyl  derivative  bj-  boiling  acetic  anhydride,  and  dissolves  in  con- 
centrated nitric  acid,  yielding  a  reddish-brown  solution,  from  which 
oxalic  acid  is  deposited  on  keeping  for  several  weeks.  When  dried 
over  sulphuric  acid,  it  seems  to  have  the  composition  C14H12O13  (or 
C14H14O13),  but  when  heated  at  170"  it  loses  2  mols.  H2O,  1  mol.  being 
driven  oif  at  100°.  The  lead  salt,  prepared  by  precipitating  a  solution 
of  the  acid  with  lead  acetate,  has  probably  the  composition 
(Ci4H90io)2Pb3  -f  3JH2O.  The  barium  salt,  obtained  by  precipitating 
a  solution  of  the  ammonium  salt  with  barium  chloride,  is  insoluble  in 
water,  and  seems  to  have  the  composition  (CuH90i2)2Ba3  -f  2H2O. 

When  the  acid  is  treated  with  bromine  in  well  cooled,  aqueous 
solution,  it  is  converted  into  a  brown  substance,  which  decomposes  at 
95  ,  and  seems  to  have  the  composition  CuHgBroOia  +  43,0  ;  when 
excess  of  bromine  is  employed,  and  the  reaction  is  carried  out  at  the 
ordinary  temperature,  a  yellow  substance,  seemingly  a  tetrabromide, 
IS  obtained.  Hydroxylamiue  converts  galic  acid  into  a  nitrogenous 
compound,  which  is  decomposed  by  boiling  alkali  with  evolution  of 
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ammonia,  and  phenylhydrazine  transforms  it  into  a  brown  substance, 
Nvbich  is  insoluble  in  water. 

When  the  filtrate  containing  the  soluble  calcium  salts  (see  above) 
is  evaporated  to  dryness,  the  residue  decomposed  with  sulphuric 
acid,  and  the  filtered  solution  extracted  with  ether,  a  deliquescent 
acid,  having  the  composition  C4H4O3,  is  obtained  ;  on  distillation,  it 
yields  pyruvic  acid  and  compounds  which  reduce  ammoniacal  silver 
nitrate  solution.  The  calcium  salt,  (C4H303)2Ca,  exists  in  two  modi- 
fications ;  the  one  contains  2^  mols.  H2O,  and  is  insoluble  in  water, 
the  other  2  mols.  HoO,  and  is  readily  soluble.  The  harium  salt, 
(C4H303)2Ba  +  l^HsO,  is  soluble  in  water,  but  is  precipitated  from 
its  aqueous  solution  on  boiling.  When  a  solution  of  the  acid  is 
warmed  with  phenylhydrazine,  a  reddish-yellow  hydrazone  is  de- 
])osited;  this  compound  is  precipitated  in  crystals  on  adding  water 
to  its  solution  in  boiling  10  per  cent,  acetic  acid.  F.  S.  K. 

Aromatic  Sulphines.  By  A.  Michaelis  and  E.  Godchaux  (Ber., 
24,  757—764;  compare  Abstr.,  1890,  610;  1891,  74).— The  authors 
have  not  succeeded  in  preparing  thionyldimethylaniiine  from  di- 
methylaniline  and  thionyl  chloride  in  the  presence  of  aluminium 
chloride. 

HexamethyUriamidotriphenylstilphine  chloride,  S(C6H4Me2)3CI,6H20, 
is  prepared  by  dissolving  mercury  dimethylaniline  (Schenk  and 
Michaelis,  Abstr.,  1888,  834)  (10  grams)  in  benzene  (200—250  c.c), 
and  adding,  by  degrees,  thionyl  chloride  (1*5 — 2  grams)  dissolved 
in  benzene  (30  c.c.)  to  the  lukewarm  solution,  shaking  meanwhile ; 
a  voluminous,  yellow  precipitate  separates,  which  subsequently 
assumes  a  red  or  brown  colour,  and,  finally,  becomes  green  in  the 
presence  of  excess  of  thionyl  chloride.  It  is  collected,  air-dried, 
washed  with  water,  and  boiled  with  moderately  concentrated  hydro- 
chloric acid,  until,  with  the  exception  of  a  small  quantity  of  yellow 
powder,  it  is  dissolved.  The  mercury  is  then  removed  by  a  current 
of  hydrogen  sulphide,  and  on  adding  sodium  hydroxide  to  the  filtrate, 
the  sulphine  chloride  is  precipitated  together  with  dimethylaniline. 
After  washing  the  precipitate  with  a  little  water,  it  is  dissolved  in 
warm  alcohol,  and  carbonic  anhydride  passed  through  the  solution 
to  precipitate  any  sodium  as  carbonate,  a  little  water  is  then  added, 
and  the  solution  boiled  to  remove  the  dimethylaniline ;  on  concen- 
trating the  solution  and  treating  with  animal  charcoal,  the  sulphine 
chloride  separates  in  colourless,  glistening  needles ;  it  forms  thick, 
yellow  crystals,  a  centimetre  in  length,  and  is  obtained  pure  by  ex- 
traction from  the  aqueous  solution  with  chloroform.  It  is  very  easily 
soluble  in  alcohol  and  chloroform,  readily  in  hot  water,  but  only 
sparingly  in  ether,  light  petroleum,  and  cold  water;  the  hydrated 
compound  melts  in  its  water  of  crystallisation  at  98°,  resolidifies  at 
120°,  and  the  anhydrous  substance  then  melts  at  150° ;  it  dissolves 
in  acids.  By  the  action  of  metallic  sodium  on  an  alcoholic  solution 
of  the  sulphine  chloride,  or  when  its  solution  in  hydrochloric  acid  is 
satui'ated  wdth  hydrogen  sulphide  and  heated  at  100""  in  a  sealed  tube, 
thiodimethylaniline  and  dimethylaniline  are  formed.  The  platino- 
cMoride,  (C24H3oN3S)2PtCl6,  is  a  flocculent,  yellowish -brown  precipitate, 


ORGANIC  CHEMISTRY.  715 

which  melts  at  190°  with  deflagration  :  the  merciirochloride, 

C24H3oN3SCl,HgCL, 

is  a  dense,  white  precipitate  whicli  melts  at  220"^ ;  whilst  the  picratey 
C24H3oN3SCl,C6H3i^:507,  crystalHscs  from  alcohol  in  quadratic  plates, 
sparingly  soluble  in  cold  alcohol,  and  melts  at  135°. 
^  H examethy Iti i a midotriphev y Isn  IjpJiine  hydroxide^ 

W  S(C6HrNMe,)3-OH  +  VHsO, 

is  prepared  by  shaking  a  lukewarm  solution  of  the  sulphine  chloride 
with  moist  silver  oxide,  evaporating  the  filtered  solution  to  dryness, 
adding  water,  and  concentrating  to  a  small  volnme.  It  forms  delicate 
yellow  needles,  and  is  easily  soluble  in  water;  its  solutions  have  an 
alkaline  reaction,  but  do  not  absorb  cai'bonic  anhydride  from  the  air ; 
the  hydrated  compound  melts  at  80 — 90",  and  the  anhydrous  at  200°. 
The  bromide,  Co4H3oN3SBr,  is  precipitated  in  small,  delicate,  white 
needles,  by  carefully  neutralising  a  solution  of  the  hydroxide  with 
hydrobromic  acid  ;  it  is  sparingly  soluble  in  cold  water,  readily  in 
alcohol  and  chloroform,  but  insoluble  in  ether,  and  melts  at  240". 
The  iodide,  C24H30N3SI,  separates  from  alcohol  in  small,  glittering 
crystals,  melts  at  242°,  and  is  not  very  soluble  in  hot  water,  sparingly 
in  cold  alcohol,  readily  in  hot  alcohol  and  chloroform,  but  insoluble  in 
ether. 

The  authors  believe  that  the  sulphur  in  the  above  derivatives  is  in  the 
quadrivalent  condition,  but,  despite  their  apparent  analogy  with  com- 
pounds of  quadrivalent  carbon,  a  comparison  shows  that  their  chemical 
and  physical  behaviour  is  quite  different.  For  example,  hexamethyl- 
triamidotriphenylsulphine  hydroxide  corresponds  with  hexamethyl- 
triamidotriphenylcarbinol ;  but  whereas  the  former,  on  treatment 
with  hydrochloric  acid,  yields  the  colourless  sulphine  chloride,  the 
latter  yields  the  intensely  coloured  methyl-violet;  thionyl benzene 
does  not  react  with  phenylhydrazine,  thus  differing  from  benzo- 
phenone, 

Chlorothiobenzene,  SPh'CcHiCl,  is  obtained  as  a  heavy,  colourless 
oil,  boiling  at  305 — 315°,  together  with  a  small  quantity  of  a  com- 
pound melting  at  88°  (probably  dichlorothiobenzene,  Kraft,  this 
Journal,  1875,  153),  when  thionylbenzene  and  phosphorus  penta- 
chloride  are  brought  together  in  molecular  proportion.         .A..  R.  L. 

Thionylamines.  By  A,  Michaelis  {Ber.,  24,  745—757).— 
Thionylaniline,  CeHsNiSO,  already  described  by  Michaelis  and  Herz 
(this  vol.,  p.  310),  is  best  prepared  as  follows: — Finely  powdered 
aniline  hydrochloride  (100  grams)  is  suspended  in  dry  benzene 
(200  c.c),  and  boiled  in  a  reflux  apparatus  with  thionyl  chloride 
(100  grams)  until  the  evolution  of  hydrogen  chloride  has  ceased  ;  it  is 
then  isolated  by  distillation  as  previously  described ;  the  deposition 
on  the  condenser  of  a  small  quantity  of  aniline  sulphite,  produced  by 
the  action  of  moisture  on  the  thionylaniline,  indicates  that  the  thionyl 
radicle  is  in  combination  with  the  nitrogen  atom.  Thionylaniline 
dissolves  unchanged  in  alcohol,  but  when  heated  with  it  in  a  sealed 
tube  at  150°,  it  is  decomposed  w  ith  the  formation  of  hydrogen  sulphide. 


716  ABSTRACTS  OF  CHEMICAL  PAPERS. 

With  concentrated  hydrochloric  acid,  it  reacts  violently,  forming 
aniline  hydrochloride  and  sulphurous  anhydride  ;  it  unites  with  dry 
hydrogen  chloride  at  the  ordinary  temperature,  but  more  readily 
when  cooled  by  ice  and  salt,  forming  an  unstable  compound, 
S0!NPh,2HCl,  which,  however,  splits  up  into  thionyl  chloride  and 
aniline  hydrochloride  when  treated  with  an  excess  of  the  acid. 

Thionyl  bromide,  SOBrj,  which  cannot  be  prepared  in  the  same  way 
as  the  chloride,  is  formed  together  with  the  hydrobromide  of  the  tri- 
bromaniline  melting  at  118 — 120°,  in  accordance  with  the  equation 
CeHs-NiSO  +  3Br2  =  CeHaBra-NHgBr  4-  SOBr^,  when  thionylaniline 
(50  grams)  is  dissolved  in  several  times  its  volume  of  light  petroleum, 
and  bromine  (173  grams)  gradually  (during  several  days)  run  in. 
The  precipitated  tribromaniline  hydrobromide  is  then  filtered  off, 
and  after  distilling  off  the  petroleum,  the  thionyl  bromide  passes  over 
between  130°  and  140"^  as  a  brown  liquid,  the  greater  portion  of  which 
boils  at  136°,  on  repeating  the  distillation.  As  it  boils  with  partial 
decomposition  into  sulphur  bromide,  bromine  and  sulphurous  anhydr- 
ide, it  was  not  obtained  quite  pure  and  devoid  of  colour ;  it  appeared 
to  contain  free  bromine,  and  although  it  could  be  decolorised  by 
shaking  with  mercury,  it  was  then  decomposed. 

Thionylaniline,  although  analogous  to  phenyl  isocyanate,  does  not 
combine  with  aniline  as  readily  as  the  latter ;  for  example,  a  mixture  of 
thionylaniline  and  aniline  only  reacts  if  heated  in  a  sealed  tube  at  200",  a 
colouring  matter  containing  sulphur  being  formed  ;  whilst  when  water 
or  moist  ether  is  added  to  a  mixture  of  the  two  in  molecular  proportion, 
Schiff's  aniline  sulphite  (Annalen,  140,  125)  is  produced  with  the 
development  of  heat.  The  aniline  sulphite  described  by  Boessneck 
(Abstr.,  1888,  943)  is  analogous  to  phenylcarbamic  acid,  and  prob- 
ably has  the  constitution,  NHPh-SO-OH,  Schiff's  compound  (loc. 
cit.)  being  the  aniline  salt  of  the  former,  NHPh-SO'ONHsPh ;  or 
S(OH)2(NHPh)2. 

Benzaniline  sulphite  is  prepared  by  dissolving  thionylaniline  and 
aniline  in  molecular  proportion  in  alcohol  and  adding  benzaldehyde. 
The  mixture  becomes  warm,  and  the  precipitated  compound  is  col- 
lected and  crystallised  from  alcohol.  The  water  contained  in  the 
alcohol  employed  in  the  preparation  of  the  compound  completes  the  re- 
action, for  if  the  above-described  mixture  is  dissolved  in  an  anhydrous 
solvent  half  the  thionylaniline  remains  unaltered,  and  benzylidene- 
aniline,  CHPhiNPh,  together  with  benzaniline  sulphite,  is  obtained. 
Benzaniline  sulphite  forms  a  felt-like  mass  of  delicate,  white  needles, 
melts  at  124°,  and  decomposes  with  evolution  of  sulphurous  anhydride 
at  a  higher  temperature ;  it  is  soluble  in  hot  alcohol  and  water,  but 
only  sparingly  in  ether,  and  may  be  kept  without  decomposing ;  it  is 
identical  with  a  compound  described  by  Schiff  (^rmaZen,  140,  130; 
210,  128),  and  may  have  one  of  the  three  formulaB 

OH-CHPh-JS^Ph-SO-O-NHaPh ;  0H-CHPh-NPh-S(0H)2-ISrHPh ; 

or  S(0H),<^^j|>CHPh,H30. 

When  thionylaniline  and  phenyl  hydrazine  are  mixed,  a  violent  re- 
action ensues,  and  resinous  substances,  difficult  to  purify,  are  formed. 
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but  when  the  former  is  shaken  with  an  aqueous  or  alcoholic  solution 
of  phenylhydrazine  acetate,  thionylphenylhydrazone,  NHPh*N!SO,  and 
aniline  acetate  are  formed.  The  hydrazone  separates  as  a  yellow 
compound  after  a  short  time,  and  is  purified  by  crystallisation  from 
alcohol.  Similar  compounds  are  obtained  with  other  hydrazines  and 
thionylaniline ;  they  crystallise  well,  and  volatilise  with  steam  without 
decomposition.  They  are  readily  decomposed  by  alkalis  into  the 
hydrazine  and  a  sulphite,  and  hence  may  be  employed  as  a  means 
of  isolating  and  purifying  the  hydrazines.  Thionylhydrazone 
could  not  be  prepared  from  hydrazine  chloride  and  thionylaniline, 
and  it  is  probable  that  this  compound  is  decomposed  by  water,  and 
that  free  hydrazine  is  necessary  for  its  preparation.  Thionylpara- 
toluidine  has  already  been  described  by  Michaelis  and  Hei*z  (loc.  cit.)  ; 
its  properties  resemble  those  of  thionylaniline.  The  compound  henzo- 
toluidine  sulphite,  2NH2*C7H7,Ph'COH,S02,  formed  when  benzaldehyde 
is  added  to  a  mixture  of  thionylparatoluidine  and  paratoluidine  in 
molecular  proportion  in  alcoholic  solution,  crystallises  from  alcohol 
in  delicate,  white  needles,  and  melts  at  119 — 120°. 

ThionylortJiotoluidine  is  prepared  in  a  similar  manner  to  the  para- 
derivative  (loc.  cit.)  ;  it  has  a  fainter  odouj*  than  the  latter,  and  is  a 
bright-yellow  liquid,  which  cannot  be  distilled  at  the  ordinary  pressure 
without  decomposition ;  it  boils  at  184°  under  a  pressure  of  100  mm., 
does  not  solidify  on  cooling,  and  is  easily  decomposed  by  alkalis  into 
orthotoluidine  and  a  sulphite. 

TJiionylhenzidiney  Ci2H8(N!SO)2,  is  formed  when  thionyl  chloride  is 
heated  for  some  time  with  benzidine  dissolved  in  benzene  ;  it  separates 
on  cooling  in  red,  transparent  needles,  and  is  sparingly  soluble  in  cold 
benzene,  more  readily  in  hot,  and  still  more  readily  in  chloroform. 

Thionylparachloranilinej  C6H4C1*N!S0,  is  prepared  by  dissolving 
parachloraniline  (20  grams)  in  benzene  (40  c.c),  and  gradually 
adding  thionyl  chloride  (20  grams),  and  heating  as  long  as  hydrogen 
chloride  is  evolved  ;  it  boils  at  237°,  and  when  cooled,  solidifies  form- 
ing small,  faintly-yellow  crystals ;  it  melts  at  36°,  and  is  slowly 
decomposed  by  cold  water,  but  quickly  by  hot  water  and  alkalis. 

Thionylmetachloi'aniline  is  a  yellow  liquid  boiling  at  233°;  it  solidifies 
when  cooled. 

TMonyltribromaniline,  prepared  by  heating  thionyl  chloride  with 
tribromaniline  (m.  p.  118°-:— 120°)  dissolved  in  benzene,  crystallises 
from  benzene  in  delicate,  yellow  needles,  melts  at  74 — 75°,  and  is  easily 
decomposed  by  water. 

Thionylmetanitraniline  is  obtained  by  heating  thionyl  chloride  with 
metanitraniline  dissolved  in  benzene.  The  crystals  obtained  on  cool- 
mg  the  solution  are  purified  by  dissolving  in  a  little  benzene  and 
precipitating  with  light  petroleum  ;  if  the  latter  is  carefully  added,  so 
that  the  two  liquids  only  mix  by  degrees,  large,  well-formed  crystals 
are  obtained.  The  compound  forms  yellow,  flat  prisms,  melts  at 
o3"5°,  and  develops  the  odour  of  sulphurous  anhydride  on  exposure  to 
the  air ;   alkalis  and  hot  water  decompose  it. 

Thionijljparanitraniline  is  prepared  in  a  manner  similar  to  the  meta- 
derivative,  which  it  resembles,  but  is  more  soluble  in  benzene ;  it 
forms  delicate  yellow  or  yellowish-red  needles,  and  melts  at  70°. 
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Thionylethylamine,  NEtiSO,  is  not  obtained  from  ethylamine  hydro- 
chloride and  thionyl  chloride,  but  is  prepared  as  follows  : — Anhydrous 
ethylamine  (3  mols.)  dissolved  in  several  times  its  volume  of  ether  is 
cooled  in  a  mixture  of  ice  and  salt,  and  thionyl  chloride  (1  mol.)  in 
ethereal  solution  slowly  dropped  in.  The  mixtui-e,  which  is  frequently 
shaken,  is  left  for  a  long  time  in  a  closed  flask  ;  it  is  then  filtered  from 
ethylamine  hydrochloride,  and  after  washing  the  latter  with  ether, 
the  ethereal  solution,  from  which  ethylamine  sulphite  separates  if 
exposed  to  the  air,  is  very  slowly  distilled  on  the  water- bath.  It  is  a 
colourless  liquid  of  a  penetrating  odour,  boils  at  73",  and  is  decom- 
posed by  water  with  development  of  heat;  alkalis  and  acids  also 
decompose  it.  A.  R.  L. 

Aromatic  Sulphonic  Iodides.  By  R.  Otto  and  J.  Troger 
{Ber.^  24,  478 — 488). — It  has  previously  been  shown  by  Otto  that 
chlorine  acts  on  metallic  sulphinates  with  formation  of  the  corre- 
sponding sulphonic  chlorides,  and  the  authors  now  find  that  iodine  acts 
in  a  similar  manner.  Paratoluenesulphonic  iodide^  C7ll7*S02l,  is  readily 
obtained  by  adding  an  alcoholic  solution  of  iodine  to  a  concentrated 
aqueous  solution  of  sodium  paratoluenesulphinate,  and  separates  as  a 
sulphur-yellow  powder,  which  gradually  darkens  on  exposure  to  the 
air.  It  becomes  brown  at  80"",  melts  at  84 — 85°,  loses  iodine  above 
that  temperature,  and  dissolves  in  light  petroleum,  ether,  and  carbon 
bisulphide,  the  solutions  gradually  undergoing  decomposition.  When 
heated  with  water,  it  loses  iodine,  and  is  converted  into  paratoluene- 
sulphonic acid  and  paratoluene  disulphoxide ;  these  may  be  regarded 
as  derived  from  the  radicle  C7H7SO2  first  formed,  by  the  action  of 
water.  Alcohol  converts  it  into  ethyl  paratoluenesulphonate,  and 
small  quantities  of  paratoluenesulphonic  acid  and  sulphoxide,  and 
with  ammonia,  it  yields  paratoluenesulphonamide,  the  iodine  being 
simply  displaced  by  the  araido-group.  Aqueous  potash  acts  rather 
differently,  the  iodine  being  displaced  by  potassium  with  formation  of 
potassium  paratoluenesulphinate,  and  the  iodine  further  acted  on  by 
the  alkali  present,  and  converted  into  potassium  iodide  and  iodate. 

The  action  of  molecular  silver  on  the  iodide  dissolved  in  dry,  light 
petroleum  was  studied  in  the  hope  of  obtaining  a  disulphone,  accord- 
ing to  the  equation  : — 

2C7H/SO0I  +  2Ag  =  CHvSO^'SOa-CvH,  -h  2AgI. 

Here  also,  however,  paratoluene  sulphoxide  and  paratoluenesulphonic 
acid  were  obtained  ;  it  is  probable  that  the  disulphone  cannot  exist, 
but  at  once  decomposes  as  follows  : — 

3(C7H7-S02)2    =    C7H7«S02-SC7H7    +     (C7H7-S02)20. 

The  sulphonic  anhydride  remains  as  the  portion  insoluble  in  light 
petroleum,  and  is  converted  by  the  action  of  alcohol  into  the  acid. 

When  paratoluenesulphonic  iodide  is  heated  on  an  iron  plate  at 
100°,  it  decomposes  with  incandescence  and  evolution  of  iodine ;  the 
residue  contains  toluenesulphonic  acid,  and  a  small  quantity  of  a 
substance  which  crystallises  from  acetic  acid  in  small  needles,  melts 
at  192 — 194°,  and  contains  both  iodine  and  sulphur. 
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Benzenesuljyhonic  iodide,  CsHo'SOoI,  is  prepared  in  the  same 
manlier,  and  forms  a  somewhat  darker  powder.  It  melts  at  42 — 45°, 
decomposes  at  a  considerably  higher  temperature,  and  behaves  towards 
reagents  in  exactly  the  same  manner  as  the  paratoluene  compound. 
The  different  way  in  which  the  reaction  proceeds  with  the  several 
reagents  makes  it  probable  that  these  substances  exist  in  two  tauto- 
meric modifications,  as  represented  by  the  formulae  R'S^'Oo'I  and 
R-S'^O-OI. 

An  unsuccessful  attempt  was  also  made  to  prepare  the  corre- 
sponding ethylsulpJwnic  iodide,  but  the  product  consisted  of  free  ethyl- 

phinic  acid,  ethylsulphonic  acid,  and  a  little  mercaptan. 

H.  G.  C. 

Action  of  Zinc  Ethyl  on  Aromatic  Snlphonic  Iodides.  By 
R.  Otto  and  J.  Troger  (Ber.,  24,  488—491). — This  investigation 
was  undertaken  in  the  hope  that  the  product  would  either  be  an 
ethyl  sulphone  derivative  or  the  ethyl  salt  of  the  sulphinic  acid,  and 
thus  throw  some  light  on  the  question  of  the  formulae  of  the  iodides, 
which,  as  suggested  in  the  previous  abstract,  may  possibly  exist  in 
two  tautomeric  forms.  This  anticipation  has  not  been  realised,  as  the 
product  of  the  action  is  simply  ethyl  iodide  and  the  zinc  salt  of  the 
sulphinic  acid ;  a  similar  result  was  obtained  by  Kalle  (Annalen,  119,. 
153), bj  treating  benzenesulphonic  chloride  with  zinc  ethyl. 

The  reaction  was  carried  out  in  light  petroleum  solution,  and  takes 
!ace  almost  immediately,  but  the  zinc  salt  remains  dissolved  for 
some  time,  and  only  separates  on  allowing  it  to  remain,  oi-  on  pouring 
the  solution  into  a  vessel  containing  air  or  carbonic  anhydride  ;  it  is 
then  quite  insoluble  in  light  petroleum.  Possibly  this  zinc  salt  exists 
in  two  tautomeric  forms,  corresponding  with  those  previously  given 
for  the  iodide.  H.  G.  C. 


I* 


Aromatic  Thiosulphonic  Acids.  By  R.  Otto  and  J.  Troger 
Ber.,  24,  491 — 495). — Molecular  silver  acts  on  an  aqueous  solution 
of  potassium  benzenethiosulphonate  with  formation  of  silver  sulphide,, 
and  the  solution,  after  the  separation  of  the  latter,  contains  only 
potassium  benzenesulphinate.  Silver  also  converts  sodium  thiosulph- 
ate  into  sodium  sulphite  under  the  same  conditions.  A  double  potas- 
sium and  silver  benzenethiosulphonate  may  be  prepared  by  dissolving 
silver  chloride  in  a  solution  of  potassium  benzenethiosulphonate ;  it 
has  the  composition  CeHsSaOoK.CeHaSaOaAg,  and  crystallises  in 
needles.  Paratoluenethiosulphonic  acid  yields  a  similar  double  salt,, 
also  crystallising  in  needles. 

When  ferric  chloride  is  added  to  a  solution  of  potassium  benzene- 
thiosulphonate, and  the  mixture  gently  warmed,  the  ferric  salt  is 
obtained  as  an  orange  or  reddish-yellow  precipitate.  If  the  thio- 
sulphonate  is  poured  into  a  hot  solution  of  ferric  chloride,  sulphur, 
ferrous  chloride,  potassium  chloride,  and  benzenesulphonic  cliloride- 
are  formed  in  addition.  The  paratoluene  compound  behaves  in 
a  similar  manner.  If  potassium  benzenethiosulphonate  is  heated 
with  concentrated  aqueous  potash,  one  sulphur  atom  is  eliminated  in 
the  form  of  sulphide,  and  possibly  also  as  thiosulphate,  the  solution 
becoming  yellow,  and  containing  in  addition  only  potassium  sulphinate.. 


Ik 
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Potassium  paratoluenethiosulphonate  separates  from  water  in  lus- 
trous, colourless,  transparent  crystals,  belonging  to  the  monosym- 
metric  system  (a  :  b  :  c  =  0-8854  :  1  :  1'5436,  /3  =  60°-8'). 

H.  G.  C. 

Behaviour  of  Sulphonic  Chlorides  towards  Thiophenols 
and  Thioalcohols  in  presence  of  Alkalis.  By  R.  Otto  (Ber., 
24,  713 — 716). — The  ease  witli  which  the  hydrogen  atom  of  the 
hydroxyl  group  in  phenols  is  displaced  by  the  group  CcHs'SOo  in 
aqueous  alkaline  solution,  led  the  author  to  attempt  to  displace  the 
corresponding  hydrogen  atom  of  the  thiophenols  by  a  similar 
group.  The  results  obtained,  however,  show  that  the  reaction  takes 
place  in  a  different  manner,  a  bisulphide  and  a  sulphinic  acid  being 
formed.  Thus  benzenesulphonic  chloride  and  thiophenyl  yielded 
phenyl  bisulphide  and  benzenesulphinic  acid  in  almost  quantitative 
proportions ;  this  is  probably  the  best  method  of  preparing  benzene- 
sulphinic acid.  A  corresponding  result  was  obtained  with  benzene- 
sulphonic chloride  and  thioparacresol,  paratoluenesulphonic  chloride 
and  thioparacresol,  and  also  with  ethylsulphonic  chloride  and  ethyl 
mercaptan.  H.  G.  C. 

Benzaldehydesulphonic  Acid.  By  E.  Kafka  (Ber.,  24, 
791 — 797). — Benzaldehydesulphonic  acid  is  obtained  as  described  by 
Wallach  and  Wiisten  (Be7'.,  16,  150).  The  sodium  salt  crystallises 
from  water  or  dilute  alcohol  in  white  aggregates. 

Sodium  hejizaldoximesulphonate,  S03Na*C6H4*CH!NOH,  is  obtained 
by  heating  a  faintly  alkaline  mixture  of  sodium  benzaldehydesulph- 
onate  (1  mol.),  hydroxylamine  hydrochloride  (I-3  mols.),  and  sodium 
carbonate  for  one  hour  on  the  water-bath.  It  crystallises  in  white, 
lustrous  plates,  and  is  very  easily  soluble  in  water,  less  soluble  in 
alcohol. 

Sodium  phenylhydrazinebenzylidenesulphonatey 

SOaNa-CeH^-CHIN^HPh, 

is  obtained  as  a  yellow,  flocculent  precipitate  when  the  calculated 
quantity  of  phenylhydrazine,  dissolved  in  dilute  acetic  acid,  is  added 
to  an  aqueous  solution  of  the  sodium  salphonate.  It  forms  beautiful 
colourless  needles,  and  is  sparingly  soluble  in  cold  water,  easily  solu- 
ble in  hot  water,  alcohol,  and  glacial  acetic  acid. 
Soditim  di-phenylliydrazonehenzylidenesulplionate, 

SOaNa-CeHi-CHilS'aPho, 

is  obtained  by  adding  an  aqueous  solution  of  diphenylhydrazone 
hydrochloride  to  an  aqueous  solution  of  the  sodium  sulphonate  con- 
taining the  required  quantity  of  sodium  acetate.  The  mixture  is 
heated  on  the  water-bath  for  some  time,  and,  on  cooling,  nacreous 
plates  separate.  It  is  sparingly  soluble  in  cold  water  and  alcohol, 
easily  soluble  in  hot  water. 

Sodium  oL-najphthylaminehenzylidenesulplionate, 

S03Xa-C6H4-CH:]Sr-CjoH7, 

is  prepared  by  heating  a  mixture  of  a-naphthylamine  dissolved  in 
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alcohol  and  an  aqueous  solution  of  the  sodium  sulphonate.  It  crys- 
tallises in  beautiful,  pale-yellow  prisms,  and  is  easily  soluble  in  water, 
sparingly  so  in  alcohol. 

(Sodium  henzy  UdenesidphonaphtMonate, 
SOaNa-GeHi-CHilSr-CioHe-SOaNa, 
I  obtained  by  heating  sodium  naphthionate   with  sodium  benzalde- 
ydesulphonate  in  aqueous  solution  ;  it  crystallises  in  small,  white 
needles,  and  is  somewhat  easily  soluble  in  water,  but  only  sparingly  in 
i^^lcohol. 
^^K  Sodium  paraphenylenediaminedibenzylidenesulphonate, 

1^  C6H4(N:CH-C6H,-S03N-a)2, 

is  obtained  by  heating  an  alcoholic  solution  of  paraphenylenediamine 
with  an  aqueous  solution  of  the  sodium  sulphonate  on  the  water-bath. 
It  crystallises  from  dilute  alcohol  in  yellow  needles,   and  is  easily 

Hluble  in  water,  but  only  sparingly  in  alcohol. 
— 


S03Na-C6H4-CH<^g>CoH4Me, 


111 

IK 


obtained  by  heating  a  mixture  of  orthotoluylenediamine  hydro- 
chloride and  the  sodium  sulphonate  with  sodium  acetate  on  the 
water-bath  for  1^  hours.  It  is  sparingly  soluble  in  water  and  dilute 
alcohol,  insoluble  in  absolute  alcohol,  and  easily  soluble  in  dilute 
hydrochloric  acid. 

BenziledisulpJionic  acid,  C203(C6H4*S03H)2,  is  prepared  as  follows  : — 
arium  benzaldehydesulphonate  (30  parts)  dissolved  in  alcohol 
(150  parts,  50 — 55  per  cent.)  and  potassium  cyanide  (5  parts)  are- 
heated  in  a  reflux  apparatus  for  four  hours.  The  product  is  filtered, 
evaporated  to  dryness,  extracted  with  85  per  cent,  alcohol,  and  the 
residue,  which  consists  of  benzoindisulphonic  acid,  dissolved  in  water 
and  precipitated  with  alcohol.  The  benzoindisulphonic  acid,  which  is 
not  at  all  well  characterised,  is  oxidised  with  strong  nitric  acid,  and 
easily  yields  benziledisulphonic  acid.  The  latter  is  separated  by 
eans  of  its  barium  salt,  which  forms  a  colourless,  crystalline  powder, 
xtremely  soluble  in  water,  and  sparingly  soluble  in  alcohol.  Benz- 
ledisulphonic  acid  forms  with  phenylhydrazine  a  very  soluble  yellow 
ye,  which  gives  an  intense  orange-yellow  colour  to  wool,  and  is  fast 
o  alkalis  and  acids. 
Barium  di-a.-naphtholhenzylidenesulplionate, 

[CH(CioH6-OH)2-C6HrS03]2Ba, 

is  prepared  by  mixing  the  barium  salt  of  the  sulphonic  acid  (10  parts) 
with  a-naphthol  (11  parts),  dissolving  the  mixture  in  glacial  acetic  acid 
(60 — 70  parts),  and  gradually  adding  a  25  per  cent,  solution  of  hydro- 
chloric acid  (8 — 9  parts).  The  mixture  is  heated  for  seven  hours  on 
the  water-bath,  and  must  be  kept  from  contact  with  water  vapour ;  it 
is  then  filtered  from  barium  chloride,  the  unattacked  a-naphthyl- 
amine  and  acetic  acid  got  rid  of,  the  remaining  barium  precipi- 
tated with  sulphuric  acid,  and  the  solution  decolorised  with  animal 
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<;liarcoal.  The  barium  salt  is  prepared  by  adding  barium  carbonate 
to  the  solution,  is  easily  soluble  in  water  and  alkalis,  not  so  soluble 
in  dilute  alcohol,  and  insoluble  in  absolute  alcohol.  With  diazo- 
compounds,  it  yields  dyes  ;  with  diazobenzenesulphonic  acid,  a 
yellowish-red ;  with  diazotised  benzidinesulphonic  acid,  a  browniish- 
i-ed,  of  only  weak  tinctorial  power  ;  with  diazo-y3-naphthalenesulphonic 
acid,  a  dark-red,  of  strong  tinctorial  power. 

Sulphocimiamic  acid,  S03H'C6H4*CH!CH*COOH,  is  obtained  by 
heating  a  mixture  of  barium  benzaldehydesulphonate  (6  parts), 
anhydrous  sodium  acetate  (3  parts),  and  acetic  anhydride  (10  parts) 
in  a  reflux  apparatus  for  8 — 9  hours.  The  acid  is  puj-ified  by  con- 
version into  the  barium  salt ;  the  latter  crystallises  in  white  aggre- 
gates, and  is  easily  soluble  in  water,  sparingly  soluble  in  alcohol. 

Benzaldehydesulphonic  acid,  when  treated  with  nitric  acid,  does  not 
yield  a  nitro-compound.  Ammonia  has  no  effect  on  it.  When  the 
barium  salt  is  exposed  to  the  air,  or  when  air  is  led  through  its  solu- 
tion at  90 — 95°,  no  oxidation  takes  place.  When  oxidised  with  nitric 
acid,  it  yields  metasulphobenzoic  acid.  E.  C.  R. 

Extraction  of  Indigotin  from  Commercial  Indigo.  By  T.  M. 
Morgan  (Chem.  Centr.,  1891,  i,  76  ;  from  /.  Amer.  Chem.  Soc,  12,  302). 
— The  finely-pow^dered  indigo  is  mixed  with  about  an  equal  weight  of 
zinc-dust,  and  is  spread  in  layers  of  about  1  inch  in  thickness  in  a 
chamber  through  which  steam  can  be  passed;  the  chamber  is  also 
provided  with  an  opening  for  the  admission  of  sulphurous  anhydride. 
The  indigo  is  covered  so  as  to  prevent  any  condensed  water  from 
•dropping  on  to  it.  After  expelling  the  air,  steam  is  allowed  to 
pass  slowly  through  the  chamber,  and  the  sulphurous  anhydride  is 
admitted  in  small  quantities  at  a  time  until  the  reduction  is  complete; 
this  occupies  from  one  to  two  hours.  The  mass  has  then  a  dirty- 
yellowish  or  greenish-yellow  appearance,  and  when  dry  does  not 
oxidise  very  readily,  and  may  be  kept  for  several  days.  The  indigo- 
white  may  be  extracted  with  wood-spirit,  from  which  pure  indigotin 
may  be  obtained  in  crystals  by  exposing  the  solution  to  the  air. 

J.  W.  L. 

Synthesis  of  Dimethylindigo  from  Parachloracetotoluidide 
and  Paratolylglycin.     By  H.  Eckexroth  (Ber.,  24,  693).— When 

1  part  of  parachloracetotoluidide  or  of  paratolylglycin  is  fused  with 

2  parts  of  potash  in  the  manner  described  by  Flimm  (Abstr.,  1890, 
383)  or  Heumann  (this  vol.,  p.  75),  an  orange-coloured  melt  is 
obtained,  which  is  readily  soluble  in  water,  and  on  exposure  to  the 
air,  deposits  dimethylindigo.  The  latter  is  physically  indistinguish- 
able from  ordinary  indigo.  H.   G.   C. 

Oxidation  of  Hydrated  Pyridine  Bases  :  Conversion  of 
Tetrahydroquinoline  into  Isatin.  By  C.  Schottex  (Ber.,  24, 
772 — 775). — Tetrahydroqainoline  was  prepared  by  reducing  qainoiine 
wdth  tin  and  hydrochloric  acid,  the  mixture  steam-distilled,  and  the 
aqueoas  distillate  shaken  up  w4th  soda  and  benzoic  chloride  ;  benzoyl- 
tetrahydroquinoline  soon  separates. 

Benzoylisatinic     acid,     CvH.O'N^H'CsHi'CO'COOH     (benzoylortho- 
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amidobenzoylformic  acid),  is  obtained  by  heating  benzoyltetrahydro- 
quinoline  with  potassium  permanganate  (2 '5  parts)  and  water 
(20  parts)  ;  the  excess  of  permanganate  is  then  destroyed,  the  solution 
filtered,  and  the  acid  precipitated  with  hydrochloric  acid.  The  yield 
amounts  to  50  per  cent,  of  the  tetrahydroquinoline  employed ;  the 
product  in  the  mother  liquors  was  not  examined ;  carbonic  anhydr- 
ide and  oxalic  acid  are  formed  in  vsmall  quantities.  Benzoylisatinic 
acid  crystallises  from  solutions  of  its  salts  on  acidification  in  colour- 
less prisms,  from  dilute  alcohol  in  very  pale-yellow  prisms,  is  quite 
insoluble  in  water,  easily  soluble  in  alcohol,  not  so  soluble  in  absolute 
ether,  and  melts  at  188°  with  formation  of  its  anhydride.  The  alkali 
salts  are  easily  soluble  in  water.  The  barium  salt  is  sparingly  solu- 
ble in  both  hot  and  cold  water.  Benzoylisatinic  acid,  prepared  by 
dissolving  isatin   in  hot  dilute  soda,  and  shaking  the  cold  solution 

th  benzoic  chloride,  was  identical  in  every  respect  with  the  above. 

Benzoylisatin  is  obtained  from  the  above  acid  by  heating  it  for  a 
ew  minutes  above  its  melting  point,  or  by  heating  for  some  time 
with  excess  of  acetic  anhydride.  It  crystallises  from  glacial  acetic 
acid  in  intensely  yellow  needles,  which  yield  a  yellow  powder  when 
ground  up,  is  sparingly  soluble  in  cold,  more  soluble  in  hot  acetic  acid, 
very  sparingly  soluble  in  alcohol  and  ether,  and  melts  at  206°  with  a 
brown  coloration.  It  is  insoluble  in  cold  dilute  alkali  hydroxides 
and  carbonates,  but  dissolves  if  allowed  to  remain  some  time  in 
contact  with  them  in  the  cold,  or  more  quickly  on  warming,  and  is 
converted  into  benzoylisatinic  acid.    With  sulphuric  acid  and  benzene 

ntaining  thiophen,  it  gives  as  beautiful  a  blue  as  isatin  itself. 

E.  C.  R 

New  Synthesis  of  Indazole  Derivatives.  By  C.  Paal  (Ber., 
24,  959 — 966). — In  their  investigations  on  dihydroquinazolines 
(Abstr.,  1890,  1443),  Paal  and  Krecke  obtained  a  base  having  the 
empirical  formula  C13H10N0,  by  the  reduction  of  orthonitrobenzyl- 
aniline,  NO/CgHi-CH/NHBr,  with  tin  and  hydrochloric  acid.  Further 
investigation  has  shown  that  the  base  is  2' -phenyli7idazole, 


CcH.<^jj>NPli. 


t  is  best  prepared  from  the  product  of  reduction  by  allowing  the 
stannochloride  to  crystallise  out,  digesting  it  with  ammonium 
sulphide,  and  extracting  the  washed  residue  with  hot  alcohol.  On 
carefully  adding  water  to  the  solution,  2'-phenylindazole  separates  in 
crystals  ;  it  melts  at  83 — 84°,  boils  without  decomposition  at  344 — 345° 
(uncorr.),  and  has  a  molecular  weight,  as  determined  by  Raoult's 
method,  in  benzene  solution,  agreeing  with  the  above  formula.  It  is 
not  altered  by  nitrous  acid  or  acetic  anhydride,  and  may  be  distilled 
over  faintly  red-hot  zinc-dust  almost  without  decomposition. 
Further,  on  heating  with  methyl  iodide  and  methyl  alcohol,  it  yields 
a  methiodide,  Ci3HioN2,MeI,  which  crystallises  from  methyl  alcohol  in 
spherical  aggregates  of  slender,  white  needles,  and  melts  at  188°. 
From  these  results,  it  follows  that  both  nitrogen  atoms  in  the  com- 
pound are  in  the  tertiary  condition,  and  from  this  fact  and  the 
method   by  which   it   is  obtained,   it   must   have  the    constitutional 
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formula  given  above.  Especially  noteworthy  is  the  ease  with  which 
the  indazole  rin^  is  formed,  both  in  this  and  in  the  previous  syn- 
theses (Abstr.,  1884,  440  ;  1885,  540;  this  vol.,  p.  312). 

When  2'-phenylindazole  is  treated  with  sodium  in  absolute  alcohol, 

NH 
it  is  converted  into  2'-phenyI-V  :  S'-cUhydrindazole,  CeHi<^^jT  ^NPh  ; 

some  of  the  indazole,  however,  always  remains  unaltered,  but  is  easily 
separated  by  its  greater  solubility  in  alcohol.  The  dihydro-compound 
crystallises  from  the  latter  solvent  in  nacreous  plates,  melts  at  about 
98°,  forms  an  unstable  hydrochloride,  which  is  decomposed  by  water, 
and  is  oxidised  to  2'-phenylindazole  by  ferric  chloride. 

N_ 
2'-ParachlorophenyUndazole,  C6H4<^  I      ]>N*C6H4C1,  is  obtained  by 

the  reduction  of  orthonitrobenzylparachloraniline,  and  is  isolated  in  a 

similar  manner  to  the  phenyl  derivative.     It  forms  lustrous  plates, 

readily  soluble  in  hot  alcohol,  benzene,  and  acetic  acid,  sparingly  in 

light  petroleum,   and  melts  at   138°.      ^'-Pardbromophenylindazole  is 

obtained  by  the  same  method  from  orthonitrobenzylparabromaniline. 

It  does  not,  however,  form  a  stannochloride,  and  is  obtained  directly 

from   the    reduced    solution   in    flat,    colourless   needles   melting   at 

147°,  and  sparingly  soluble  in  alcohol,  readily  in  benzene  and  acetic 

acid. 

N_ 
2' -Paraphenetylindazole,  C6H4<^  I      ^CeHi'OEt,  is  prepared  by  the 

reduction  of  orthonitrobenzylparaphenetidine.  The  stannochloride 
separates  on  cooling  in  yellowish  plates  melting  at  138".  These  are 
dissociated  by  hot  water,  with  formation  of  free  paraphenetylindazole, 
which  crystallises  from  alcohol  in  nacreous  plates,  from  dilute  acetic 
acid  in  flat  needles,  and  from  a  mixture  of  benzene  and  light  petr- 
oleum in  short,  colourless  prisms.  It  melts  at  118°,  and  forms  salts 
which  are  dissociated  by  water.  On  treatment  with  phosphorus  and 
hydriodic  acid,  it  is  converted  into  ethyl  iodide  and   2' -jjaraliydroxy- 

phenylindazole,  C6H4<^  I  ~~>N'C6H4'OH.     The  hydriodide  of  the  new 
CM 

base  separates  on  cooling  in  large,   yellowish  plates,   melts  at  200° 

with  blackening,  and  is  partially  dissociated  by  water.     To  prepare 

the    free    base,  the    hydriodide   is    dissolved   in    dilute    soda,   dilute 

acetic  acid  added  as  long  as  a  precipitate  is  formed,  and  the  latter 

recrystallised  from  dilute  alcohol.     It  is  thus  obtained  in  fascicular 

aggregates  of  short,  colourless  prisms  melting  at  195°,  readily  soluble 

in  mineral  acids,  alcohol,  acetic  acid,  and  in  aqueous  alkalis.     From 

the  latter  solutions,  it  is  precipitated  by  carbonic  anhydride,  but  not 

by  dilution  with  water. 

The  exact  method  in  which  the  formation  of  the  indazole   ring 

takes  place  is  not  quite  certain.     The   most  natural  supposition  is 

that    orthamidobenzylaniline    is   first   formed    and    is    then   further 

oxidised — 

^»^'<S-NHPh  +  °^  =  C»H.<J~>NPh  +  2H,0. 
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The  author  has,  however,  been  anable  to  obtain  2'-phenyHnclazole 
from  orthamidobenzylaniline  itself,  and  thinks  it  possible  that  the 
nitro-group  may  first  be  reduced  to  the  nifroso-group,  the  nitroso- 
compound  then  undei'going  condensation  in  the  following  manner: — 


I 


C«H.<^^,NHPh  =  CeH.<Jjj>^^^  +  H.O. 


H.  G.  C. 


Action  of  Carbamide  and  Thiocarbamide  on  Dihydroxy- 
tartaric  Acid,  Benzile,  and  Benzoin.  By  R.  Anschutz  and  H. 
Geldermann  (Annalen,  261,  129  — 138  ;  compare  Anschutz,  Abstr., 
1890,  365). — Ethyl  dihydroxy tartrate  is  formed  when  hydrogen 
chloride  is  passed  into  a  well-cooled  alcoholic  solution  of  sodium 
dihydroxytartrate ;  the  crude  product  is  a  thick,  brownish-yellow 
syrup,  which  cannot  be  distilled  even  under  greatly  reduced  pressure. 
The  dihydrazone,  CooB-^i^iOi,  is  obtained,  together  with  various  other 
compounds,  when  crude  ethyl  dihydroxytartrate  is  treated  with 
phenylhydrazine  in  alcoholic  or  ethereal  solution ;  it  separates  from 
boiling  alcohol  in  large,  yellow  crystals  and  melts  at  120 — 121°.  The 
dicarhamide.  CloHuN'iOG,  is  obtained  as  a  crystalline  residue  when  an 
alcoholic  solution  of  carbamide  and  crude  ethyl  dihydroxytartrate  is 
evaporated  on  the  water-bath  ;  it  separates  from  boiling  water  in 
broad  needles,  melts  at  245"  with  decomposition,  and  is  only  sparingly 
soluble  in  cold  water ;  on  hydrolysis  with  the  theoretical  quantity  of 
sodium  hydroxide,  it  is  converted  into  a  colourless,  crystalline  sodium 
salt  of  the  composition  C6H4N406Na2. 

Two  compounds  are  formed  when  an  alcoholic  solution  of  ethyl 
dihydroxytartrate  is  evaporated  with  thiocai'bamide  ;  the  one  crystal- 
lises in  long,  slender  needles  melting  above  100^  with  decomposition ; 
the  other  forms  yellow  crystals  and  has  the  same  percentage  composi- 
tion as  thiohydantoin,  from  which,  however,  it  differs  in  appearance. 

A  compound  of  the  composition  C16H14N4O0  is  obtained  in  crystals 
when  benzile  is  heated  with  carbamide  at  170 — 175°  for  3  to  5  hours  ; 
it  does  not  decompose  at  temperatures  below  260°,  is  almost  insoluble 
in  alcohol,  chloroform,  ether,  and  benzene,  and  has  possibly  the  con- 

"^■TT.p"pU,"^XT 

stitution  represented  by   he  formula  C0<^  1  >C0.     When 

benzile  and  thiocarbamide  are  heated  together  at  145°  in  alcoholic 
solution,  a  crystalline  compound  of  the  composition  CicHi4^4S..  is  ob- 
tained; this  substance  decomposes  at  300°,  and  is  very  sparingly 
soluble  in  alcohol. 

A   compound  of   the    composition    dsHioNaO,    which    is    possibly 

CPh'N 
a^-diphenyl-/t-amidoxazole,  N  >>C-NHo,  is  formed  when  benzoin 

Ox  n*U 

(I  mol.)  is  heated  with  carbamide  at  165°  in  alcoholic  solution  for 
3—4  hours  (compare  Hubacher,  this  vol.,  p.  222).  It  crystallises  from 
not  alcohol,  in  which  it  is  only  moderately  easily  soluble,  in  colourless 
needles,  and  does  not  decompose  at  260°.  Thiocarbamide  combines 
with  benzoin  under  the  same  conditions,  yielding  a  crystalline  com- 

VOL.  LX.  3    c 
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poiiTid  whicli  decomposes  above  220^.  is  only  sparingly  soluble  in 
alcohol,  and  has  the  composition  CisHjaN'oS.  F.  S.  K. 

Action  of  Carbamide  on  Benzile.  By  A.  Angelt  (J5er.,  24, 
606). — The  condensation  compound  of  carbamide  and  benzile  described 
by  R.  Anscbiitz  and  H.  Geldermann  (preceding:  abs-tract)  has  been  pre- 
viously prepared  by  the  author  ( Abstr.,  1890,  1290) .  The  behaviour  of 
tolanecarbamide  (diphenylacetylenediureine)  towards  acetic  anhydr- 

^1T*P  Pb 'IVTT 
ide  is  best  explained  by  the  formula  C0<  '  >C0. 

•  ^xl'Ox  h*JN  U 

J.  B.  T. 

Action  of  Nascent  Hydrogen  on  /3-Benzilenionoxime.  By 
C.  U.  Zanetti  (Gazzetta,  20,  687— 692).— Polonowski  (Abstr.,  1888, 
485)  found  that  the  product  of  the  reduction  of  an  alcoholic  solution  of 
y3-benzilemonoxime  with  sodium  amalgam  and  acetic  acid  is  diphenyl- 
hydroxyethylamine,  OH-CHPh-CHPh-NH^,  melting  at  161°  ;  Braun 
and  Meyer  (1888,  700)  found  that  a  solution  of  y3-benziloxime  in 
soda,  when  treated  with  sodium  amalgam,  yields  tetramethylaldine, 
PPli-'N'-PPh 
M^    J  M         melting  at  245— 246°,  and  Braun   (Abstr.,  1889,  613) 

obtained  the  base  desylamine,  COPh'CHPh-NHa,  by  reducing  it  with 
hydrochloric  acid  and  stannous  chloride.  The  author  finds  that  when 
a  solution  of  y3-benziloxime  in  absolute  alcohol  is  treated  with  metallic 
sodium,  the  product  consists  of  an  impure,  uncrystallisable,  semi-solid 
mass,  which  may  be  obtained  from  its  hydrochloride  in  a  purer 
form,  crystallising  from  dilute  alcohol  in  white  flakes  melting  at 
158 — 160°,  and  from  boiling  benzene  as  a  white  powder  melting  at 
165°.  It  has  the  same  composition  as  diphenylhydroxyethylamine ; 
and  even  after  prolonged  boiling  with  hydroxylamine  hydrochloride 
and  sodium  carbonate,  it  nearly  all  crystallises  out  unchanged  on  cool- 
ing, traces  only  of  an  alkaline  oil  pas.sing  into  solution.  It  is  almost 
insoluble  in  water,  very  sparingly  soluble  in  ether,  moderately  in 
boiling  benzene,  and  freely  in  alcohol.  The  hydrochloride  prepared 
from  the  pure  product  crystallises  in  long,  white  needles,  and  melts 
at  210°  with  decomposition.  The  jncrate  is  a  yellow,  crystalline  com- 
pound which  softens  and  turns  brown  at  175°,  and  melts  with  decom- 
position at  178—179°.  The  platmochloride,  (CuHi5NO)2,H2PtCl«, 
crystallises  in  brilliant,  hexagonal  plates  which  become  anhydrous  at 
100°,  soften  at  180°,  and  melt  with  decomposition  at  185 — 186°. 

/3-Benziloxime,  when  reduced  in  this  manner,  thus  yields  principally 
diphenylhydroxyethylamine  and,  perhaps,  traces  of  desylamine,  but 
no  tetramethylaldine  is  formed.  S.  B,  A.  A. 

Reduction  of  Acetylorthonitrobenzylparatoluidine  and  of 
Benzoylorthonitrobenzylaniline.  By  E.  Lellmann  (Ber.,  24, 
718). — Lellman  and  Stickel  obtained  two  compounds  by  the  reduction 
of  acetylorthonitrobenzylparatoluidine  and  of  benzoylorthonitrobenzyl- 
aniline, which  they  regarded  as  paratolylbenzenylethenylamidine  and 
phenylbenzylenebenzenylamidine  respectively  (Abstr.,  1886,  793). 
Soderbaum  and  Widman  have  found  that  these  comnounds   are,  in 
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reality,  orbhamidobeiizylparatolaidlue  and  benzoylortliamidobenzyl- 
aniline  (Abstr.,  1890,  1258),  and  the  author  has,  oq  re-examinatio  n 
of  the  compounds,  been  able  to  couhrin  this  result.  The  first  conclu  - 
sion  was  brought  about  by  an  error  in  Stickel's  analyses  of  the  com- 
pounds. H.  G.  C. 

Dyes  of  the  Triphenylmethane  Group.  By  E.  NoEmma  (Ber., 
24,  553 — 563). — The  author  has  shown  that  triamido triphenyl- 
methane derivatives  in  which  a  methyl  group  occupies  an  ortho- 
position  to  the  fundamental  carbon  atom  yield  dyes  on  oxidation 
(Ber.,  22,  2573).  He  now  finds  that  the  corresponding  diamido- 
triphenylmethane  derivatives  also  yield  dyes  on  oxidation. 

FaranitrodhnetJmjldiamidodiphenyltolylmetJiane, 


\¥ 


NHa-CeHaMe-CHCCeHrNOO-CeH^-NMeo, 


K 


is  prepared  by  heating  a  mixture  of  paranitrodimethyldiamidobenz- 
hydrol  (26  grams),  metatoluidine  (20  grams),  concentrated  hydro- 
chloric acid  (40  grams),  and  water  (40  grams)  for  some  hours  on  the 
water-bath.  The  base  crystallises  from  alcohol  in  yellow  needles, 
melts  at  169°,  and  is  insoluble  in  water,  sparingly  soluble  in  alcohol, 
more  soluble  in  benzene.  The  hydrochloride  crystallises  from  water, 
in  which  it  is  easily  soluble,  in  white  leaflets.  On  oxidation  in  hot 
alcoholic  acetic  acid  solution  with  chloranil,  or  in  cold  aqueous  acetic 
acid  with  lead  peroxide,  it  yields  a  beautiful,  yellowish-green  dye 
which  dyes  silk,  wool,  and  cotton  mordanted  with  tannin  as  easily  as 
malachite-green,  and  is  faster  to  soap  than  the  latter.  The  author 
draws  attention  to  the  production  of  greens  from  dimethylated  di- 
aniidotriphenylmethane  derivatives,  whilst  non-methylated  diamido- 
diphenylmethane  on  oxidation  yields  a  violet  dye.  Paranitrodimethyl- 
diamidotriphenylmethane  also  yields  a  green  dye.  The  acetyl  com- 
pound of  the  above  leuco-base  is  not  oxidised  by  lead  peroxide  ;  when 
treated  with  chloranil,  however,  it  yields  a  dye  which  imparts  an 
orange-red  colour  to  cotton.  The  colour  is  similar  to  that  from  di- 
methylmonamidotriphenylmethane.     If  the  acetyl  group  be    elimin- 

ted,  the  colour  becomes  green. 
Dimethyltriamidodi^henyltolylmethane  is  obtained  from  the  nitro-base 

y  reduction  with  tin  and  hydrochloric  acid,  or  with  zinc-dust  and 
acetic  acid,  and  crystallises  from  a  mixture  of  ether  and  light  petroleum 
in  white  needles  which  become  violet  on  exposure  to  air.  On  oxidation, 
it  yields  a  reddish-violet  dye.  The  diacetyl  compound  is  obtained  by 
boiling  with  acetic  anhydi-ide  ;  it  crystallises  from  alcohol  in  white 
needles,  melts  at  130°,  and  yields  a  dye  which  imparts  a  violet-red 
colour  to  cotton  mordanted  with  tannin;  on  eliminating  the  acetyl 
groups,  the  colour  is  changed  to  violet. 

FarayiitrotetramethyldiamidodiphenyltohilTYiethane  is  obtained  by 
heating  a  mixture  of  nitrodimethylamidobenzhydrol  (6  grams),  di- 
methylmetatoluidine  (15  grams),  hydrochloric  acid  (10  grams),  and 
water  (20  grams)  for  10  hours  on  the  water-bath.  It  crystallises 
from  ether  in  beautiful,  yellow  leaflets,  melts  at  193°,  is  easily  soluble 
in  alcohol  and  benzene,  and  on  oxidation  gives  a  beautiful  vellowish- 
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jrreen.  The  amido-h^se,  obtained  from  the  nitro-base  by  reduction, 
yields  a  violet  dye  which  rivals  methyl -violet  in  shade. 

Paranitrodimethyldiethyldiamidodiphenyltolylmethane,  obtained  in  a 
similar  w^ay  to  the  tetramethyl  derivative,  crystallises  from  alcohol  in 
beautiful,  yellow  needles,  and  melts  at  165 — 166°.  Both  the  nitro- 
base  and  the  amido-base,  obtained  from  it  on  reduction,  easily  yield 
dyes  on  oxidation ;  the  former  giving  a  green,  the  latter  a  violet  dye. 

In  the  succeeding  part  of  the  paper,  the  author  shows  that  diamido- 
and  triamido-triphenylmethane  derivatives,  in  which  two  methyl 
groups  are  in  the  ortho-position  to  the  fundamental  carbon  atom, 
easily  yield  dyes  on  oxidation. 

Tetramethyldiamidophenylditolylmethane,  prepared  from  benzalde- 
hyde  and  dimethylmetatoluidine  according  to  the  method  described 
by  Riedel,  crystallises  well  from  light  petroleum  and  alcohol,  melts  at 
123°,  and  yields  a  dye  which  colours  cotton  an  intense  green. 

Paranitrotetramethyldiamidophenylditolylmethane  is  best  prepared 
by  heating  a  mixture  of  paranitrobenzaldehyde  (12  grams),  absolute 
alcohol  (25  grams),  dimethylmetatoluidine  (25  grams),  and  con- 
centrated sulphuric  acid  (15  grams)  for  20  hours  on  the  water-bath. 
It  crystallises  from  a  mixtnre  of  alcohol  and  benzene  in  yellow 
needles,  melts  at  224°,  is  sparingly  soluble  in  alcohol,  and  yields  a 
green  dye  resembling  malachite-green. 

Tetramethyltriamidophenylditolylmethane  is  obtained  as  described 
by  Kock  (Abstr.,  1887,  836),  and  melts  at  140°.  On  oxidation  with 
lead  peroxide  and  acetic  acid,  a  dye  is  obtained  which  colours  cotton, 
silk,  and  wool  an  intense  violet :  when  oxidised  with  chloranil  in 
dilute  solution,  no  dye  is  formed,  but  in  concentrated  alcoholic  acetic 
acid  the  above  violet  dye  is  obtained.  The  acetyl  compound  gives  a 
green  dye  which,  on  elimination  of  the  acetyl  group,  changes  to  violet. 

Paranitrotetrethyldiamidophenylditolylmethane,  prepared  in  a  simi- 
lar way  to  the  tetramethyl  compound,  crystallises  from  alcohol  in 
yellow  needles,  melts  at  155°,  and  yields  a  green  dye.  The  amide- 
compound  yields  a  violet  dye. 

Metanitrotetrarriethyldiamidopheriylditolylmethane,  prepared  in  a 
similar  way  to  the  para-compound,  crystallises  in  small  yellow  needles, 
melts  at  170°,  is  easily  soluble  in  alcohol,  ether,  and  benzene,  and 
yields  a  green  dye  possessing  remarkable  fastness  to  soap.  The 
triamido-com-pouiid,  obtained  by  reduction  of  the  above,  crystallises 
in  white  needles,  melts  at  131°,  and  also  yields  a  green  dye. 

OrtJhonitrotetramethyldiamidoplienylditohjhnetliane^  prepared  in  a 
similar  way  to  the  para-compound,  crystallises  from  a  mixture  of 
benzene  and  light  petroleum  in  yellow  needles,  melts  at  146°,  and 
yields  a  bluish-green  dye.  The  ^rm??7tVZo-compound  is  very  unstable, 
and  could  not  be  oxidised.  The  acetyl  compound,  obtained  from  the 
hydrochloride  of  the  triaraido-base,  yields  on  oxidation  a  green  dye. 

Hexamethyltriamidophenylditolylmethane,  obtained  in  a  similar  way 
to  the  above  compounds,  is  very  soluble  in  all  solvents,  and  is  best 
purified  by  converting  it  into  the  pier  ate,  which  is  obtained  in  beautiful, 
yellow  needles  on  adding  picric  acid  to  a  solution  of  the  base  in  hot 
al<tohol.  The  base,  on  oxidation,  yields  a  beautiful  violet  which  is  of  a 
bluer  r.hade  than  crystal-violet. 
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Hexamethyltriamidotritolylmethane  is  prepared  bj  heating-  a  mixture 
of  ethyl  orthoformate  (4  grams),  dimethylmetatoluidine  (12  grams), 
and  zinc  chloride  (10  grams)  for  some  hours  on  the  water-bath.  It 
crystallises  from  alcohol  in  small,  white  needles  and  melts  at  190 — 191°. 
The  salts  of  the  base  are  easily  soluble.  On  oxidation,  it  yields  a 
beautiful,  blue  dye  which  dyes  silk,  wool,  and  cotton  mordanted  with 
tannin  very  well,  and  rivals  crystal-violet  in  richness.  The  same  dye 
is  obtained  by  heating  dimethylmetatoluidine  and  aluminium  chloride 
with  a  solution  of  carbon  oxychloride  in  toluene. 

~  I  2.  G     4 

Sexamethyltriamidotrixylylmethane,  C H(C6H2Me2*NMe2)3,  prepared 
in  a  similar  way  to  the  preceding  compound,  crystallises  from  alcohol 
in  long,  white  needles,  melts  at  13-4 — 135°,  and  yields  a  green  dye. 

Hence  the  introduction  of  three  methyl  groups  in  the  meta-position 
■changes  the  violet  colour  of  hexamethylrosaniline  into  blue,  and  of 
six  methyl  groups  into  green.  E.   C.  R. 

Naphthylglycollic  Acid  and  /3-Naphthyl  Methyl  Ketone.  By 
E.  Schweitzer  (Ber.,  24,  5-46— 549). — Both  a-naphthyl  methyl  ketone 
and  /:J-naphthyl  methyl  ketone  are  formed  by  the  action  of  acetic 
chloride  on  naphthalene  dissolved  in  carbon  bisulphide  in  the  presence 
of  aluminium  chloride.  The  /3-compound  is  filtered  from  the  a-com- 
pound  and  recrystallised  from  light  petroleum.  It  melts  at  54°  and 
boils  at  306°  (Glaus  and  Fersteegen  give  51-5—52°  and  301—303°). 
The  a-compound  cannot  be  obtained  in  a  pure  condition  from  the 
mother  liquors. 

p-Naphthyl  methyl  ketone  dibromide,  CioH7-CO*CHBr2,  is  obtained 
by  the  action  of  bromine  on  ^-naphthyl  methyl  ketone  dissolved  in 
carbon  bisulphide,  and  melts  at  101". 

.  ^-Naphthylglycollic  acid,  CioH,-CH(OH)-COOH,  is  obtained  by 
allowing  the  above  dibromide  to  remain  in  contact  with  aqueous 
potash  (1 :  10)  in  the  cold  for  8—14  days.  It  melts  at  158"  (Glaus 
and  Fersteegen,  176"^),  is  sparingly  soluble  in  light  petroleum  and 
ether,  more  soluble  in  hot  water,  and  easily  soluble  in  acetic  acid  and 
hot  alcohol.  By  oxidation  with  potassium  permanganate,  y3-naphth- 
aldehyde  and  /:J-naphthoic  acid  are  formed.  On  sublimation,  no  pure 
product  could  be  obtained.  The  silver  salt  is  insoluble  in  cold  or  hot 
water.  The  calcium  and  magnesium  salts  are  sparingly  soluble.  The 
ethyl  salt  crystallises  from  light  petroleum  in  tufts  of  needles,  and 
melts  at  87°.  The  methyl  salt  crystallises  from  alcohol  in  needles  and 
melts  at  75°.  The  acid  is  more  readily  obtained  by  brominating  the 
mixed  ketones,  treating  with  potash,  and  converting  into  barium  salts. 
On  crystallising  the  barium  salts  from  a  large  quantity  of  hot  water, 
only  the  /3-salt  separates  on  cooling ;  and  by  decomposing  this  the 
acid  is  obtained  quite  pure. 

i^-Acetylnaphthylgly collie  acid  is  formed  by  dissolving  naphthyl- 
glycollic acid  in  acetic  anhydride  and  crystallising  the  product  from 
dilute  acetic  acid.     It  melts  at  150°  (uncorr.). 

/:>-Naphthylglycolamide  separates  from  an  ammoniacal  alcoholic 
solution  of  the  ethyl  salt  when  it  is  allowed  to  remain  for  8 — 14  dayi^. 
It  crystallises  from  absolute  alcohol  in  plates  and  melts  at  227 — 228°. 
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yS-Naphthylacetic  acid,  CioH7*CHo'COOH,  is  obtained  by  reducing 
naph thy Igly collie  acid  with  hydrogen  iodide ;  it  crystallises  from 
water  in  plates  and  melts  at  141°.  The  methyl  and  ethyl  salts  form 
needles  which  melt  at  the  temperature  of  the  hand,  and  have  an 
odour  resembling  that  of  acetic  acid.  The  hariuin  salt  crystallises 
from  water  in  plates. 

cc-Naphthylgly collie  acid  is  obtained  from  the  mother  liquors  of  the 
barium  salt  of  the  y3-compound  when  the  latter  is  prepared  from  the 
mixed  ketones.  The  acid  so  obtained  is  converted  into  the  methyl 
salt  and  this  is  extracted  by  shaking  with  petroleum,  when  only  the 
a-compound  dissolves.  The  latter  ciystallises  in  microscopic  needles 
and  melts  at  79°  (uncorr.).  The  ethereal  salt  is  treated  with  alcoholic 
caustic  soda  and  the  resulting  sodium  salt  decomposed  with  hydro- 
chloric acid  and  the  acid  rtcrystMllised  from  water.  It  melts  at 
91 — 93°  (uncorr.),  and  on  oxidation  Mith  dilute  nitric  acid  yields 
a-naphthaldehyde.  The  barium  salt  is  easily  soluble  in  water.  The 
ethyl  salt  is  an  oil.  E.  C.  R. 

yS-Isoamylnaphthalene.  By  G.  Oddo  and  E.  Barabini  (Gazzetta, 
20,  719 — 720). — The  isoamyhiaphthalene  obtained  by  Roux  (Abstr., 
1884,  1357)  by  the  action  of  aluminium  chloride  on  naphthalene 
and  amyl  bromide,  has  now  been  prepared  by  the  authors  from 
j3-bromonaphthalene  by  treating  it  with  sodium  and  isoamyl  bromide 
according  to  Fittig  and  Tollens'  method.  The  product  boils  between 
289 — 292°,  has  the  composition  C15H18,  and  forms  a  picrate  extremely 
soluble  in  alcohol,  which  crystallises  in  slender  needles  and  melts  at 
108—110°.  S.  B.  A.  A. 

Derivatives  of  Chrysene.  By  R.  Abegg  (Ber.,  24,  949—958).— 
The  amidochrysene  previously  described  by  the  author  (Abstr.,  1890, 
789)  is  identical  with  the  compound  obtained  by  Bamberger  and 
Burgdorf  (Abstr.,  1890,  1312),  the  difference  of  '6°  in  the  melting 
point  being  probably  due  to  variations  in  the  thermometers  employed. 
Amidochrysene  may  be  readily  converted  into  other  derivatives 
containing  the  radicle  CisHu,  for  which  the  author  proposes  the  term 
chrysyl. 

Benzoylamidochrysene,  CigHn'NHBz,  is  obtained  by  the  action  of 
benzoic  chloride  and  aqueous  soda  on  amidochrysene  ;  it  is  a  yellowish- 
brown  substance,  melts  at  248°,  and  is  moderately  soluble  in  cold 
benzene  and  toluene,  readily  in  the  hot  liquids  and  in  cumene.  Ethyl 
chrysylcarhamate,  CisHii'NH'COOEt,  is  obtained  in  a  similar  manner 
by  the  action  of  ethyl  chloroformate  on  amidochrysene,  and  is  a  white, 
crystalline  compound  melting  at  214°.  By  the  action  of  carbonyl 
chloride  on  amidochrysene  in  toluene  solution,  a  substance  is  obtained 
which  is  insoluble  in  all  ordinary  solvents  and  could  not  be  prepared 
in  a  pure  condition ;  it  is  probably  dichrysylcarh amide  or  chrysyl- 
carbimide. 

Acetamidochrysene  or  chrysylacet amide,  CigHn'NHAc,  is  prepared  by 
heating  amidochrysene  with  acetic  acid  and  some  acetic  anhydride  ; 
it  crystallises  from  acetic  acid  or  amyl  alcohol  in  slender,  greenish 
needles  and  melts  at  285°.     If  acetic  anhydride  be  employed  alone, 
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diacetamidochrysene,  CgHnI^Aco,  is  obtained ;  it  closely  resembles 
the  monacetyl  compound,  but  melts  at  206 — 208 "".  The  comparative 
facility  with  which  both  hydrogen  atoms  of  the  amido-group  are  sub- 
tituted  by  acetyl  is  very  remarkable.* 

By  the  action  of  bromine-water  on  chrysylacetamide,  it  yields 
romochrysylacetamide,  CisHioBr'NHAc ;  the  latter  separates  from 
acetic  acid  in  brown,  seemingly  amorphous  flakes,  which  ball  together 
at  180°  without  melting,  and  decompose  at  215°.  Fuming  nitric  acid 
dissolves  chrysylacetamide,  with  formation  of  dinitrochrysylacetamide, 
Ci8H9(NOo)o*NHAc ;  the  latter  separates  from  light  petroleum  in 
aaiorphous  plates,  melts  at  160",  and  on  heating  with  concentrated 
hydrochloric  acid  at  120°  is  converted  into  a  glassy  mass  consisting 
of  dinitrochry sylamine  hydrochloride,  Ci8H9(N02)2*NH2,HCl. 

When  chrysylacetamide  or  chrysyldiacetamide  is  heated  with  nitric 
acid  of  sp.  gr.  1'25,  nitrous  fumes  are  evolved,  and  the  nitrochryso- 
quinone,  C18H9O2NO2,  described  by  Bamberger  and  Burgdorf,  formed 
{loc.  cit.).  It  melts  at  252°,  and  on  treatment  with  hydriodic  acid  and 
phosphorus,  yields  amidochrysoquinol  hydriodide,  Ci8H9(OH)2'N'H2,HI, 
which  readily  passes  into  the  corresponding  amidochrysoquinone  salt, 
CisHgOo'NHo,!!!,  mixed  with  some  periodide.  If  chrysoquinone 
hydriodide  is  boiled  with  silver  chloride  and  platinum  chloride 
added,  the  platinochloride,  (Ci8H902'NH2)2,H2PtCl6,  is  formed.  When 
nitrochrysoquinone  is  reduced  with  tin  and  hydrochloric  acid,  amido- 
chrysoquinone is  first  formed,  and  is  afterwards  converted  into  amido- 
chrysoquinol hydrochloride. 

Chrijsylthiocarhimide,  CisHn'NiCS. — When  amidochrysene  is  boiled 
with  carbon  bisulphide,  it  is  simply  dissolved,  but  if  potash  and 
sufficient  alcohol  for  its  solution  be  added,  a  greenish  product 
remains  on  evaporating  off  the  carbon  bisulphide,  from  which  hot 
water  extracts  potassium  xanthate  and  sulphide  ;  from  the  residue, 
acetic  acid  extracts  chrysylthiocarbimide.  It  crystallises  in  pale- 
green  or  brownish  needles,  melts  at  176°,  is  readily  soluble  in  acetic 
acid  and  carbon  bisulphide,  scarcely  in  alcohol,  ether,  and  light 
petroleum.  The  residue  insoluble  in  acetic  acid  is  a  greenish 
powder  melting  at  225°,  and  only  soluble  in  hot  benzene ;  it  appears 
to  be  impure  dichrysyUhiocarbamide,  CS(NHCi8Hu)2-  Monochrysyl- 
thiocarb amide,  Ci8Hii*NH*CS*NH2,  is  prepared  by  the  action  of 
ammonia  on  a  benzene  solution  of  chrysylthiocarbimide  ;  it  forms 
almost  white  crystals  and  melts  at  238°  with  decomposition.  The 
crystals  contain  1  mol.  benzene  of  crystallisation,  which  is  not  evolved 
at  100°.  From  a  toluene  solution,  crystals  are  obtained  also  melting 
at  238°,  but  free  from  toluene,  and  if  phenylcarbamide  be  prepared 
in  benzene  solution,  it  is  also  free  from  benzene.  Methylchrysyl- 
thiocarbarnide,  CigHu'NH'CS'NHMe,  formed  by  the  action  of  methyl- 
amine  on  a  benzene  solution  of  chrysylthiocarbimide,  melts  at  231°,  and 
also  contains  no  benzene  of  crystallisation.  Phenylchrysylthio carbamide, 
CisHii'NH'CS'NHPh,  is  prepared  by  treating  a  benzene  solution 
of     amidochrysene     or    chrysylthiocarbamide    with    the    calculated 

Iuantity  of  phenylthiocarbimide  or  aniline  respectively,  and  separates 
*  Note  by  Abstractor. — Amidoacenaphtliene  behaves  in  a  similar  manner  when 
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after  1 — 3  days  in  yellowisli-white  crystals  melting  at  186°.  It  is, 
however,  only  formed  from  solutions  of  chrysyl  derivatives  ;  if 
chrysylamine  and  phenylthiocarbamide  are  heated  together  alone, 
chrysylthiocarhimide  and  aniline  are  formed,  the  latter  at  once 
combining  with  part  of  the  phenylcarbimide,  with  formation  of 
diphenylcarbamide.  H.   G.  C. 

Formation  of  an  Asphalt-like  Substance  from  Oil  of  Cassia. 

By  E.  HiRSCHSOHX  (Chem.  Cenir.,  1891,  i,  87 — 88;  from  Pharm.  Zeit. 
Buss.,  29,  692 — 695). — When  oil  of  cassia  was  heated  for  four  hours 
at  260 — 280°,  it  became  dark-coloured  and  lost  12  per  cent,  of  its 
weight ;  when  the  heating  was  continued  up  to  355°  during  six  hours, 
a  further  loss  of  7  per  cent,  was  experienced,  and  the  distillate 
amounted  to  16  per  cent.  The  flask,  covered  with  glass  wool  and 
asbestos,  was  now  heated  for  six  hours,  when  15  per  cent,  more 
distillate  was  obtained,  and  it  was  finally  heated  for  six  hours 
longer.  The  residue  remaining  amounted  in  one  case  to  54  per  cent., 
and  in  a  second  to  60  per  cent,  of  the  original  oil.  The  distillates 
contained  a  substance  similar  to  xylene,  acetic  acid,  and  phenol.  The 
residue  in  the  retort  was  a  black  solid,  and  could  be  readily  reduced 
to  a  strongly  electrical  powder;  it  smelt  like  asphalt  and  behaved 
with  solvents  similarly  to  Trinidad  asphalt  or  artificial  asphalt. 
The  author  suggests  that  these  observations  on  oil  of  cassia  explain 
to  some  extent  the  formation  of  asphalt  in  nature,  possibly  brought 
about  by  superheating  resins  and  ethereal  oils  under  pressure. 

J.  W.  L. 

Pyridine  Compounds.  By  R.  Varet  (Compt.  rend.,  112, 
390 — 392). — When  finely  divided  and  dry  cadmium  bromide  is  added 
to  pyridine,  heat  is  developed  and  a  white  paste  is  formed.  Excess 
of  pyridine  is  then  added  and  the  mixture  is  heated  on  a  water-bath 
for  two  hours,  and  allowed  to  cool  with  occasional  agitation.  After 
some  time,  the  amorphous  precipitate  changes  into  a  crystalline 
precipitate,  which  is  rapidly  dried  between  filter  paper.  The  product 
consists  of  small,  brilliant,  white  crystals  of  the  composition 
CdBro,6C5NH5.  It  is  only  slightly  soluble  in  pyridine  ;  boiling  water 
converts  it  into  a  curdy  precipitate  which  completely  dissolves,  and 
on  cooling,  long  needles  of  a  different  compound  of  cadmium  bromide 
and  pyridine  separate.  The  compound  CdBr2,6C5NH5  loses  all  its 
pyridine  when  heated. 

Silver  cyanide  under  similar  conditions  yields  transparent,  acicular 
prisms  of  the  compound  AgCyjCgNHs,  slightly  soluble  in  pyridine  and 
decomposed  by  water.  When  exposed  to  air,  the  crystals  become 
opaque,  and  then  brown,  and  at  110°  they  lose  the  whole  of  their 
pyridine. 

Mercuric  cyanide  yields  granular,  transparent  crystals  of  the 
compound  HgCy2,2C5NH5,  very  soluble  in  pyridine,  especially  on 
heating.     They  lose  their  pyridine  at  110°. 

Cuprous  cyanide  yields  large,  yellow  lamellae  of  the  composition 
Cu2Cy2,4C5NH5,  very  soluble  in  warm  pyridine.  When  exposed  to 
the  air,  it  evolves  pyridine  and  it  loses  the  whole  of  this  substance  at 
a  temperature  below  that  at  which  cuprous  cyanide  decomposes. 


tt 


II 


ORGANIC  CHEMISTRY.  733 

Cuprous  iodide  yields  small,  yellow  crystals  of  the  compound 
UoLj^CsNHs,  very  soluble  in  hot  pyridine,  less  soluble  in  the  cold. 
When  treated  with  10  vols,  of  ether,  it  becomes  white,  but  does  not 
lose  all  its  pyridine  even  after  several  days.  When  exposed  to  air,  it 
becomes  green,  then  brown,  and  when  heated,  it  loses  the  whole  of  its 
pyridine.  C.  H.  B. 

Non-nitrogenous  Acids  derived  from  Pyridinecarboxylic 
Acids.  By  H.  Weidel  (Monatsh.,  11,  501 — 525). — The  author  has 
previously  (Sitzher.  h.  k.  Ahad.  Wien,  1874,  239;  1879,  460)  investi- 
gated the  action  of  sodium  amalgam  on  cinchomeronic  acid,  whereby 
ammonia  and  cinchonic  acid,  C7H8O6,  are  obtained.  When  distilled, 
the  last-named  compound  loses  water  and  carbonic  anhydride,  form- 
ing the  anhydride  of  dimethylfumaric  acid  (pyrocinchonic  anhydride), 
a  substance  which  takes  up  water  and  hydrogen  to  form  an  acid 
isomeric  with  adipic  acid,  and  melting  at  182°.  In  order  to  deter- 
mine the  constitution  of  cinchonic  acid  and  other  non-nitrogenons 
acids  formed  under  similar  conditions,  the  author  has  fully  studied 
the  products  derived  from  the  three  pyridinecarboxylic  acids  by  the 
action  of  sodium  amalgam,  and  finds  that  these  acids  are  almost 
quantitatively  converted  into  saturated  bibasic  hydroxy-acids,  accord- 
ing to  the  equation  C0H5NO2  +  H.,  +  SH^O  =  C6H10O5  +  NH3.  The 
three  hydroxy-acids  are  derived  from  three  isomeric  adipic  acids, 
iind,  since  they  have  the  hydroxyl  group  in  the  ^-position  relatively 
to  one  of  the  carboxyl  groups,  are  partially,  with  loss  of  water,  con- 
verted into  lactonic  acids.  The  products  of  the  action  of  sodium 
amalgam  on  the  cai  boxy  lie  acids  consist,  in  fact,  of  the  hydroxy- 
acids  and  the  corresponding  lactonic  acids. 

Products  from  Nicotinic  Acid.— 'Nicotinic  acid  (40  grams)  was  dissolved 
in  water  (800  c.c.)  containing  potash  (200  grams),  and  the  resulting 
^solution  heated  to  the  boiling  point  and  treated  with  4  per.  cent,  sodium 
amalgam,  added  little  by  little  until  no  more  ammonia  was  evolved, 
the  operation  lasting  3 — 4  hours.  The  product  was  made  slightly 
acid  with  hydrochloric  acid,  evaporated  to  dryness,  and  exhausted 
with  alcohol,  the  extract  again  evaporated  and  freed  from  potassium 
chloride  and  a  resinous,  nitrogenous  substance  by  solution  in  absolute 
alcohol  and  addition  of  ether.  The  almost  colourless,  syrupy  acid  ob- 
tained on  evaporation  of  the  ethereal  alcoholic  solution,  which  crystal- 
hsed  only  after  some  months,  was  dissolved  in  three  times  its  weight  of 
absolute  alcohol,  saturated  with  hydrogen  chloride,  and  the  product 
repeatedly  fractionated  under  a  reduced  pressure  of  60  mm.,  whereby 
two  distinct  fractions  were  obtained,  one  boiling  at  184°  (60  mm.),  the 
other  at  245 — 247°  (56  mm.).  The  fraction  of  lower  boiling  point  proved 
to  be  diethyl  chloroglutarate,  C4H7Cl(COOEt)2,  since  sodium  amalgam 
reduced  it  to  a-methylglutaric  acid,  COOH-CHMe-CHa'CHa'COOH, 
which  melts  at  75-7°  (Wislicenus  and  Limpach,  Annalen,  192,  134). 
The  fraction  of  higher  boiling  point  was  a  colourless,  syrupy  liquid, 
having  a  bitter,  burning  taste.  On  analysis,  it  gave  numbers  corre- 
sponding with  the  formula  CsHud ;  when  saponified  with  baryta- 
water,  it  furnished  the  salt  CeBaHgOs,  and  on  treatment  with  phos- 
phorus diiodide  and  water  was  converted  into  an  iodo-acid,  which,  on 
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reduction  with  zinc  and  snlpliuric  acid,  also  gave  a-methylglutaric 
acid.  Both  the  compounds  C4H7Cl(COOEt)2  and  C8H14O4  conse- 
quently give  rise  to  a  (7-  or  c-)  hydroxy-a-methylglntaric  acid, 
CgHioOs,  capable  of  furnishing  the  lactone  C6Hg04.  The  original  non- 
nitrogenous  products  derived  from  nicotinic  acid  must,  therefore,  be 
regarded  as  a  mixture  of  hydroxy-a-methylglutaric  acid  and  the  cor- 
responding lactone,  and  their  behaviour  makes  it  ])robable  that  the 
hydroxyl  group  occupies  the  ^-position  relatively  to  the  carboxjl 
group.  This  view  is  confirmed  by  the  formation  of  piperidone  when 
chloro-a-methy]glutaric  acid  is  treated  with  potassium  phthalimide, 
and  the  resulting  product  treated  with  hydrochloric  acid,  and  by  the 
fact  that  the  original  reduction  product  on  dry  distillation  furnishes 
a  mixture  of  a  bibasic  acid,  CgHbOi  -f  H2O,  melting  at  133*5°,  which 
is  easily  reduced  to  methylglutaric  acid  and  an  oil,  most  probably 
c-valerolactone,  boiling  at  222 — 226°  (56  mm.).  The  formation  of 
^-hydroxy-a-methylglutaric   acid  from  nicotinic  acid  is  explained  by 

P  H'PTT'P'POOTT 
supposing  that  the  nicotinic  acid,    1      '         M  ,  first  of  all  takes 

up  two  atoms  01  hydrogen,  the  linkage  shittmg,   M  M  ; 

the  dihydro-compound  then  reacts  with  1  mol.  of  water,  oxygen  is 

^  ,.,  ,  ^   ^      .    .,  ^  .  ,     ^   CH-CH2-C-C00H 

substituted  tor  imidogen,  and  ammonia  evolved,  M        ^     '| 

CH-O-CH 
By  the  addition  of  another  molecule  of  water,   the   closed   chain  is 
then  broken,  and  the  compound  0H-CH:CH-CH2-C(C00H):CH-0H 
formed,  and  this  in  its  turn  by  assimilation,  loss,  and  further  assimi- 
lation of  water,  gives  rise  to  the  compounds 

CH(OH)o-CH2-CHo-CH(COOH)-CH(OH)2, 
C0H-CH3-CH,-CH(C00H)-C0H,  and 
C00H-CH2'CHo-CH(C00H)-CHo«0H 

respectively. 

Products  from  Isonicotinic  Acid. — Isonicotinic  acid  (pyridine-7-carb- 
oxylic  acid)  is  more  readily  acted  on  by  sodium  amalgam  than  is 
nicotinic  acid.  On  treating  the  product  with  alcohol  and  hydro- 
chloric acid  and  distilling,  two  fractions  were  obtained  ;  the  one,  boiling 
at  188 — 191°  (63  mm.),  has  the  formula  C10H17CIO4,  and  is  converted 
by  water  at  100°  into  the  acid  originally  present  in  the  reduction 
product;  the  other,  boiling  at  240 — 244°  (63  mm.),  has  the  formula 
C8H12O4,  is  converted  by  baiyta-water  into  the  non-crystalline  barium 
salt,  CeHgBaOs,  and  gives,  on  treatment  with  phosphorus  diiodide  and 
water,  a  readily  soluble  iodoethylsuccinic  acid  w^hich  melts  at  152°, 
and  is  reduced  by  zinc  and  sulphuric  acid  to  Huggenberg's  ethyl- 
succinic  acid  (m.  p.  98 '7°). 

Products  from  Picolinic  Acid. — Picolinic  acid  (pyridine-a-carboxylic 
acid)  is  as  readily  reduced  as  isonicotinic  acid,  and  gives  what  is  most 
probably  ^-hydroxyadipic  acid,  C00H-[CH2]a-CH(0H)-C00H.  On 
treating  the  syrupy  reduction  product  with  phosphorus  diiodide, 
adipic   acid,   melting   at   151°    and  agreeing  in  the  crystallographic 
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characteristics  of  its  aniTnoniuin  salt  with  Arppe's  acid  melting  at 
[48—149°  (Annalen,  149,  220),  was  formed.  G.  T.  M. 


II 

■  ■^  Piperylbiguanide.     By  E.  Bambekgee  (Ber.,  24,  605). — Dicyano- 

■  HiLiamide  combines  with  piperidine  at  the  ordinary  temperature  to  form 
^^piperylbiguanide,    NH2-C(:N'H)-NH-C(NH)-C5NHio  ;    this   crystallises 

readily,  and  yields  a  characteristic  cupro-derivative,  which  is  deposited 
rose-coloured  needles.  J.  B.  T. 


I 


If 


m 
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Piperidinecarboxylic  Acids.  By  A.  Ladenbukg  (Ber.,  24,  640 — 
43). — a-Piperidinecarboxylic  acid  (pipecolinic  acid),  CeHuNOg,  can 
e  obtained  by  reducing  picolinic  acid ;  it  is  isolated  in  the  form  of 
the  hydrochloride,  C6HnN02,HCl.  This  salt  separates  from  very 
dilute  hydrochloric  acid  in  small,  nodular  crystals,  melts  at  264**,  and 
is  soluble  in  alcohol.  It  has  been  previously  obtained  by  Ost  (Abstr., 
1883,  791),  but  only  in  an  impure  condition,  a- Piperidinecarboxylic 
cid  is  most  easily  obtained  in  the  free  state  by  decomposing  the 
Iphate  with  the  theoretical  quantity  of  barium  hydroxide ;  it  sepa- 
tes  from  alcohol  in  crystals,  is  readily  soluble  in  water,  and  forms  a 
ue,  readily  soluble  copper  salt.  The  platinochloride  forms  large, 
onoclinic  crystals,  a:b  :c  =  1-2880  :  1  :  1*0902;  (3  =  66°  37',  and 
melts  at  184°.  The  aurochloride  is  readily  soluble,  and  is  decomposed 
when  boiled  with  water  with  evolution  of  carbonic  anhydride. 

Methyl  oc-piperidinecarhoxylate  hydrochloride,  C7Hi3N02,HCl,  pre- 
pared by  passing  hydrogen  chloride  into  a  methyl  alcoholic  solution 
of  the  acid,  crystallises  from  alcohol  in  small,  colourless  needles, 
melts  at  191°  with  decomposition,  and  is  readily  soluble  in  water,  but 
more  sparingly  in  alcohol.  The  platinochloride,  (C7H,3N02)2,H2PtCl6r 
forms  well-dehned  prisms ;  the  aurochloride  is  readily  soluble.  When 
a  solution  of  the  hydrochloride  of  the  methyl  salt  is  treated  with 
potassium  nitrite,  the  m^ro50-derivative,  CvHijNOa'NO,  is  deposited  as. 
oil. 
Sexahydronicotinic  acid  (nipecotinic  acid)  hydrochloride ^ 

C6HnN02,HCl, 

orms  small  crystals  and  melts  at  235" ;  the  platinochloride  crystal- 
■  es  well  and  melts  at  210—212°.  F.  S.  E. 


Piperazine.  ByA.BiscHLER  {Ber.,  24,  716— 718).— Paradinitroso- 
iphenylpiperazine  is  acted  on  by  alkalis  in  the  same  way  as  nitroso- 
dimethylaniline,  &c.,  piperazine  and  in  all  probability  nitrosophenol 
being  formed.  To  carry  out  the  reaction,  paradinitrosodiphenyl- 
piperazine  is  boiled  with  aqueous  potash  and  a  little  alcohol ;  it 
dissolves  after  a  time,  and  the  alcohol  is  then  distilled  ofP,  more 
potash  added,  and  the  product  distilled  until  only  small  quantities 
of  liquid  pass  over.  The  alkaline  distillate  is  treated  with  hydro- 
chloric acid,  and  the  piperazine  hydrochloride  purified  by  precipitation 
from  its  aqueous  solution  with  absolute  alcohol ;  it  is  thus  obtained  in 
snow-white,  matted  needles  having  the  composition  C4HiolS'2,2HCl  -h 
HjO.  The  platinochloride,  C4HioN2,H2PtCl6,  forms  yellow,  four-sided 
plates,  and  the  dihenzoyl  compound  crystallises  in  transparent,, 
rhomboidal  crystals,  and  melts  at  190°.  H.  G.  C. 
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l-Methyl-3-diphenyl-4.5-diphenylpyrrolone.  Bj  F.  Klinge- 
MANN  (Ber.,  24,  516 — 519). — l-Metliyl-3-diplienyl-4.5-diphenylpyr- 
rolone  is  obtained  when  the  methylamide  of  benzoyltriphenylpropioiiic 
acid  is  boiled  with  alcoholic  potash  and  the  solution  precipitated 
with  water.  It  crystallises  from  acetic  acid  in  beautiful,  yellow  crys- 
tals, and  melts  at  159°.  These  crystals  contain  a  small  quantity  of  the 
unaltered  methylamide,  which  can  be  separated  by  recrystallisation 
from  carbon  bisulphide.  The  product  crystallises  from  alcohol  in 
small,  yellov/  plates.  It  was  obtained  in  measurable  crystals  from 
•ethyl  acetate,  as  also  was  the  product  from  dibenzoylstilbene  and 
methylamine,  and  that  from  benzoyltriphenylpropiomethylamide,  by 
•distillation  (Traus.,  1891,  146).  These  three  compounds  are  crystal- 
lographically  identical.  The  crystals  belong  to  the  monosymmetric 
system,  a:b  :c  =  079308  :  1  :  0*92709  ;  f3  =  89°  41'.  A  full  descrip- 
tion  of  the  crystals  is  given  in  the  paper.  The  author  points  out 
that  the  action  of  alcoholic  potash  on  beuzoyltriphenylpropiomethyl- 
:amide  is  similar  to  the  action  of  alkalis  on  methvlhydrastamide. 

E.  C.  R. 

Substituted  Ammonium  Compounds.  By  H.  Decker  (Ber.,  24, 
690 — 692). — The  action  of  alkalis  on  the  compounds  of  quinoline 
derivatives  with  the  alkyl  haloids  has  been  frequently  examined,  but  the 
results  are  not  concordant ;  the  author  has,  therefore,  repeated  the  ex- 
periments on  a  wider  basis,  employing  the  methiodides  or  ethiodides  of 
22  derivatives  of  quinoline,  isoquinoline,  and  acridine.  He  finds  that 
the  first  action  of  alkalis  is  to  convert  the  compounds  into  the  corre- 
-sponding  ammonium  hydroxides,  which,  however,  can  only  be  isolated 
in  certain  cases,  owing  to  further  reactions  taking  place.  Only 
a-nitro-7-bromoquinolinium  hydroxide  and  methylphenylacridinium 
hydroxide  have  been  obtained  in  the  crystalline  condition. 

These  hydroxides  readily  pass  into  the  corresponding  ethoxy-com- 
pounds  when  gently  warmed  with  alcohol,  and  also  oxidise  rapidly  in 
the  air  oi-  when  treated  with  alkaline  potassium  f erricyanide,  yielding 
well-crystallised  substances  with  a  strong  lustre,  which  melt  about 
100°  higher  than  the  parent  substances.  They  are  formed  from  the 
ammonium  hydroxide  by  the  loss  of  two  atoms  of  hydrogen,  and  are 
identical  with  the  lactam -ethers.  Thus,  with  7-bromoquinoline,  the 
reaction  proceeds  as  follows  : — 

Acridine  also  yields  a  new  base,  in  which  the  oxygen  atom  probably 
occupies  the  meso-position,  but  pheuylacridinium  hydroxide  is  not 
attacked  by  potassium  ferricyanide.  H.  G.  C. 

Juloles.  By  A.  Reisseet  (Ber.,  24,  841— 856).— Ethyl  aceto- 
iicetate  (10  grams)  is  heated  with  tetrahydroquinoline  in  mole- 
cular proportion  for  about  two  hours  in  a  reflux  apparatus ; 
pale-red,  viscid  liquid  is  formed  which  contains  acetoacetic  tetrahydro' 
quinolide,  CHaAcCO'CoNHio.  On  treating  this  compound  witl 
sulphuric  acid   at  low    temperatures    and  neutralising  with  soda,    al 
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compound  is  precipitated  which  crystallises  from  water  or  light 
petroleum  in  colourless,  somewhat  lustrous  needles  melting  at  129  8" 
(corr.)  ;  it  is  readily  soluble  in  concentrated  mineral  acids,  and  is  re- 
covered unchanged  on  dilution  ;  it  has  the  formula 

and   the   author   proposes    to    term    it    oL^-heto-^ii-methyljttloline ;    the- 
Idiiferent  positions  in  the  rings  are  distinguished  as  follows  : — 

y,/  \X      «2 

m.y    \_/ 

"\ /        7. 

P      »h 

the  addition  of  2  atoms  of  hydrogen  to  juloline  gives  juloUdiner 
whilst  the  compound  with  2  atoms  of  hydrogen  less  is  called /wZoZe. 
The  above  ketomethyljuloline  forms  salts  with  acids,  does  not  yield  a 
iphenylhydrazone,  and  has  no  physiological  action.  The  hydrochloride^ 
CisHiaNOjHCl  +  l^HaO,  is  crystalline,  and  decomposes  when  heated 
at  100°.  The  platinochloride  crystallises  from  concentrated  hydro- 
chloric acid  in  pale,  orange-yellow  needles,  and  blackens  at  about 
200°,  On  treating  the  ketomethyljuloline  with  bromine  in  benzene 
solution,  a  dibromo-additive  compound  is  formed,  which  is  excess- 
ively unstable,  and  has  not  yet  been  isolated  ;  by  boiling  with  water, 
hydrogen  bromide  is  eliminated,  and  (ii-hronioketomethyljuloline  is'- 
obtained,  crystallising  from  hydrochloric  acid  in  colourless,  volumin- 
ous needles  melting  at  1785°  (corr.).  A  dihromo-derivative  of  the 
formula  Ci3HiiNOBr3  is  formed  by  heating  the  juloline  with  2  mols. 
of  bromine  at  100°  under  pressure  ;  it  is  deposited  from  absolute 
alcohol  in  small,  hard,  yellow,  rhombic  crystals,  melts  at  153°  (corr.), 
and  is  insoluble  in  hot  concentrated  hydrochloric  acid. 

Nitrous  acid  appears  to  have  no  action  on  ketomethyljuloline, 
whilst  nitric  acid  only  acts  in  presence  of  concentrated  sulphuric 
acid  ;  two  isomeric  nitro-substitiitioyi  products  of  the  formula 
CisHioNO'NO-  are  formed  ;  the  first  crystallises  from  glacial  acetic 
acid  in  pale-yellow  needles,  melts  at  223"8°  (corr.),  and  is  sparingly 
soluble  in  alcohol.  The  isomeric  derivative  is  contained  in  the  mother 
liquors,  crystallises  from  dilute  alcohol  in  small,  yellow  needles,  and 
melts  at  149-1°  (corr.). 

The  oxidation  of  the  ketomethyljuloline  is  best  accomplished  by 
dissolving  it  in  dilute  sulphuric  acid,  and  adding  4'5  parts  of  potas- 
sium permanganate  dissolved  in  hot  water ;  as  soon  as  the  addition  i& 
completed,  the  solution  is  rapidly   boiled  and  filtered ;    on  cooling,. 

Koc-liydroxylepidine-l-carhoxylic  acid  is  deposited  ;  it  crystallises  from 
dilute  alcohol  in  small,  colourless  needles,  melts  at  312*4°  (corr.),  and 
is  insoluble  in  benzene,  light  petroleum,  ether,  and  chloroform.  Two 
other  acids  are  also  formed  in  small  quantity  during  the  oxidation  ; 
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and  melts  at  245°.  The  second  acid  is  separated  from  the  lepidine- 
cai'boxylic  acid  by  treatment  of  the  aqueous  solution  with  ether,  melts 
at  about  230°,  and  is  free  from  nitrogen. 

Silver  hydroxy lepidinecarboxylate,  CnHsNOsAg,  is  the  most  cha- 
racteristic salt;  it  is  crystalline  and  very  sparingly  soluble,  and  on 
distillation  yields  a-hydroxylepidine.  It  thus  appears  that  the 
action  of  tetrahydroquinoline  on  ethyl  acetoacetate  is  precisely 
analogous  to  that  of  aniline.  J.  B.  T. 

Action    of   Nitrous  Acid  on   Ethyl    Acetonedicarboxylate. 

By  H.  V.  Pechmann  (Ber.,  24,  857 — 867). — Ethyl  acetonedicarboxyl- 
ate is  treated  with  10 — 15  drops  of  alcoholic  hydrochloric  acid  and 
amyl  nitrite  in  molecular  proportion ;  after  remaining  for  an  hour  at 
the  ordinary  temperature,  the  liquid  is  heated  on  the  water-bath,  dis- 
solved in  sodium  carbonate  solution,  the  amyl  alcohol  removed,  and 
the  residue,  after  acidifying,  extracted  with  ether ;  after  the  removal 
of  the  ether  by  evaporation,  a  yellow,  viscid,  undistillable  liquid  is 
obtained  consisting  of  ethyl  nitrosoacetonedicarboxylate, 

N0H:C(C00Et)-C0-CH2-C00Et. 

By  the  action  of  nitrous  acid  on  this  nitroso-compound,  or  by  treating 
ethyl  acetonedicarboxylate  with  amyl  nitrite  (3  mols.),  ethyl  hydroxy- 

%soxazoledicarboxylate,  COQEt'C<^y^       Q^^C-COOEt,  isformed,  which 

crystallises  from  dilute  alcohol  in  long,  silky,  lustrous,  concentric 
needles,  and  melts  at  104 — 105°  ;  the  yield  is  75  per  cent,  of  theory. 
The  reaction  which  takes  place  is  probably  represented  by  the  equation 
C0H14O5  +  3HNO2  =  CgHulSrOe  +  3H2O  +  2N0.  In  small  quanti- 
ties the  isoxazole  may  be  distilled  without  decomposition ;  ferric 
chloride  gives  a  red  coloration,  alkalis  and  alkaline  carbonates  a 
yellow  one,  but  on  testing  with  phenol  and  sulphuric  acid,  the  iso- 
nitroso-reaction  is  not  observed  ;  by  the  action  of  phosphorns  penta- 
chloride,  an  uncrystallisable  compound  is  formed,  from  which  the 
isoxazole  is  regenerated  on  the  addition  of  water  ;  sodium  amalgam 
causes  the  production  of  substances  which  are  difficult  to  isolate,  and 
have  strong  reducing  properties.     The  acetyl  derivative j 

COOEt-C<^/^^^^>C'COOEt, 

is  obtained  by  the  action  of  acetic  anhydride ;  it  crystallises  from 
dilute  alcohol  in  lustrous  needles,  and  melts  at  42°. 

Hydroxyisoxazoledicarhoxylic  acid,  COOH'C<^^^ ^.^C'COOH,  is 

prepared  by  the  hydrolysis  of  the  ethereal  salt  with  soda  ;  it  crystal- 
lises from  water  with  2  mols.  HoO  in  prisms,  becomes  brown  at  about 
145°,  and  melts  at  183—184°  or  at  176—177°,  according  to  whether 
the  heating  is  done  quickly  or  slowly.  The  trisodium  salt  is  readily 
soluble  in  water,  and  crystallises  in  yellow  needles ;  the  disodium  salt 
crystallises  in  colourless  plates,  and  is  formed  by  the  addition  of 
acetic  acid  to  the  trisodium  derivative  ;  the  ■inonosodium  salt, 
CoHsN'aNOe  +  2H2O,  is  obtained  by  treating  the  trisodium  salt  with 
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hydrochloric  acid,  and  crystallises  in  aggregates  of    small  needles, 
he  silver  salt,  CsHAgaNOe,  is  crystalline. 

Methoxyisoxazoledicarhoxylic  acid,  COO'S.' C<^^\ q^C'COOH  4- 

H2O,  crystallises  from  a  mixture  of  ethyl  acetate  and  light  petroleum 
in  small,  colourless  needles,  and  melts  at  157 — 158°  with  previous 
softening  at  90 — 100°.  The  diethyl  salt  melts  at  31°,  and  boils  at 
200 — 210°  under  a  pressure  of  40  mm.  The  sodium  salt,  CGHiNOc^a 
-f  2HoO,  is  deposited  from  water,  in  which  it  is  sparingly  soluble,  in 
long,  lustrous  crystals.  The  silver  salt,  CeHgNOeAgo,  explodes  on 
heating. 

Ethyl  isoxazoledicarboxylate  is  oxidised  by  the  action  of  concen- 
trated nitric  acid  or  of  bromine,  hydrogen  cyanide  being  evolved  in 
considerable  quantity  ;  on  treating  the  product  with  phenylhydrazine, 
ethyl phenylhyd7'azonemesoxalate,  C00H'C(N2HPh)*C00Et,  is  formed  ; 
this  crystallises  from  alcohol  in  pale-yellow  needles,  melts  at  115°,  and 
is  soluble  in  alkalis ;  with  ferric  chloride,  a  dull  yellow  coloration  is 
obtained,  changing  to  dark-red ;  potassium  dichromate  yields  a  violet 
solution.  Phenylhydrazonemesoxalic  acid  is  prepared  by  the  hydro- 
lysis of  the  preceding  compound  with  soda. 

This  synthesis  of  isoxazole  derivatives  corresponds  with  the  form- 
ation of  pyrazolines  and  pyrazoles  from  the  phenylhydrazones  of  un- 
saturated aldehydes  and  ketones,  since  it  is  probable  that  ethyl 
nitrosoacetonedicarboxylate  reacts  in  its  tautomeric  form 

IB  COOEt-C(NOH)-C(OH):CH-COOEt, 

and  yields  the   unknown  isoxazoline,  COOEt*C<^-j^___A>CHPh, 


I 


hich  is  oxidised,  at  the  moment  of  its  formation,  to  the  isoxazole. 

J.  B.  T. 


Action  of  Hydroxy lamine  on  ;3-Ketonic  Acids  and  y3-Di- 
ketones.  By  A.  Hantzsch  (Ber.,  24,  495— 506).— The  author  has 
already  shown  that  the  oximes  of  the  a-ketonic  acids  rarely  exist  in 
both  the  possible  stereo-isomeric  forms  (this  vol.,  p.  443).  With  the 
/5-ketonic  acids,  no  case  has  been  found  in  which  both  stereo-isomeric 
oximes  exist,  and,  indeed,  no  oxime  has  been  obtained  in  the  free 
state,  owing  to  the  fact  that,  like  the  7-hydroxy-acids,  they  readily 
form  anhydrides  : 

X-C-CH^-CO       ^^^        X-CCH-CO 

II           I      =  HoO  +        II  I      • 

N-OH  OH  '     ^       N 0 

The  formation  of  such  anhydrides,  which  are  best  termed,  according 
to  Claisen's  suggestion,  "isoxazolones,"  shows  that  the  oximes  from 
which  they  are  formed  have  the  |8-configuration. 

The  action  of  hydroxylamine  on  ethyl  acetoacetate  has  been  already 
examined  by  Westenberger  (Abstr.,  1884,  581),  but  the  author  has 
not  been  able  to  confirm  all  his  results,  some  of  his  products  having 
evidently  been  impure.  By  the  action  of  hydroxylamine  in  alkaline 
solution,  and  subsequent  acidification,  the  chief  product  is  methyl 
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'isoxazolone,  CMe*^  '     ,  the  formation  of  which  corresponds  with 

that  of  methylphenyl  pyrazolone  from  phenjlhydrazine  and  ethyl 
acetoacetate.  To  obtain  it  quite  piii'e,  it  must  be  boiled  with  barium 
carbonate,  and  the  barium  salt  precipitated  with  hydrochloric  acid. 
It  crystallises  in  long,  slender,  silky  needles,  melts  at  169 — 170°,  is 
sparingly  soluble  in  cold  water  and  ether,  readily  in  hot  water  and 
alcohol.  It  behaves  as  a  base  towards  strong  acids,  forming  a  hydro- 
chloride, which  is  at  once  decomposed  by  water,  and  may  be  heated 
with  hydrochloric  acid  at  200°,  or  boiled  with  cancenti*ated  sulphuric 
acid,  without  undergoing  decomposition.  In  its  aqueous  and  alkaline 
solutions,  it  undoubtedly  is  at  least  partially  converted  into  the  free 
oximidobutyric  acid,  as  the  former  has  an  acid  reaction,  and  the 
solutions  in  soda  and  ammonia  are  not  precipitated  by  acetic  acid. 
Barium  oximidohufyrate,  (C4H603N)2Ba  +  2HoO,  forms  readily  solu- 
ble, microscopic  needles,  and  decomposes  with  explosion  when  heated. 
Ammonium  oximidohntyrate  may  be  crystallised  from  acetic  acid  solu- 
tion, and  forms  silky,  matted  needles,  which  do  not  lose  ammonia 
over  sulphuric  acid  or  at  100° ;  it  melts  at  206 — 207°  with  decomposi- 
tion. With  acetic  anhydride  or  chloride,  methylisoxazolone  yields  an 
acetyl  derivative,  which  appears  to  have  the  composition  CioHioNoOi, 
but  is  reconverted  into  the  original  oxazolone  when  boiled  with  water. 
By  the  action  of  hydroxylamine  on  ethyl  acetoacetate  in  neutral  or 
acid  solution,  Westenberger  obtained  an  oil  which  he  regarded  as 
ethyl  oxi mid obuty rate ;  it  is,  however,  at  any  rate,  not  a  pare 
compound,  and  yields,  on  hydrolysis,  a  crystalline  substance  which  is 
not  oximidobutyric  acid.  This  is  scarcely  soluble  in  the  ordinary 
solvents,  and  has  the  composition  CooHoeNiO:,  and  is  probably  formed 
from  ethyl  oximidobutyrate  according  to  the  equation 

It  dissolves  without  alteration  in  concentrated  nitric  acid,  melts  at 
140°,  and  is  resolved  on  hydrolysis  into  2  mols.  alcohol  and  4  mols. 
methylisoxazolone. 

If  the  reaction  with  hydroxylamine  be  carried  out  in  ammoniacal 
solution,  an  unstable  product  is  obtained,  which  could  not  be  purified, 
but  may  possibly  be  the  hydroxamic  acid  of  acetoacetic  acid, 

ch2Ac-c(OH):n-oh.  ; 

The  author  has  further  examined  the  action  of  hydroxylamine  on 
ethyl  benzoylafletate,  and  his  results  agree  with  those  recently  pub- 
lished by  Claisen  and  Zedel  (this  vol.,  p.  468).       One  and  the  same 

N— O 
product,  namely,  phenylisoxazolone,  CPh*^  '     ,  is  obtained  in  acid, 

alkaline,  and  neutral  solutions  ;  the  properties  of  this  compound  are 
given  by  Claisen  and  Zedel,  but  the  author  has  also  determined  the 
molecular  weight  by  Raoult's  method  in  phenol  solution,  and  finds  it 
to  agree  with  the  above  formula.  It  is  much  more  stable  in  alkaline 
solution  than  methylisoxalone,  and  unites  with  ammonia,  forming  an 
additive  compound  having  one  of  the  following  formulae  :  — 


f 
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xposure  to  moist  air  or  over  sulphuric  acid,  or  by  the  action  of 
acetic  acid,  it  is  reconverted  into  pheiiylisoxazolone.  The  latter  is 
more  readily  acted  on  by  acids  than  the  metliyl  compound,  as  it  is 
decomposed  by  concentrated  hydrochloric  acid  at  120°  into  carbonic 
anhydride  and  acetophenonoxime.  Concentrated  sulphuric  acid  acts 
similarly,  but  the  acetophenonoxime  undergoes  the  Beckmann  intra- 
molecular change  into  acetanilide,  which  is  further  resolved  into 
cetic  and  sulphanilic  acids.      The  author  regards  it  as  probable  that 

e  anhydride  first  lorms  the  acid         M  ,  which  then  in 

.    ,  Ph-C.CH,-COOH,  ^  X.     .         X,  ^ 

e  stereo-isomeric  torm,  ^^  U  loses   carbonic    anhydr- 

e,  forming  acetophenonoxime  ;  the  latter  has  already  been  shown  to 

Ph-C-Me        ,    , 
,ve  the  configuration  -rrpj.Tsj-       >  ^^^  ^'^^  reason  of  the  greater  sta- 
bility of  the  methyl  compound  may  be  due  to  the  fact  that  the  stereo- 

.^      Me-C-CHa-COOH  ,.,,,.  ....... 

isomeride,  H  ,  like  ail  oximes  in  which  the  hydroxyl 

and  methyl  groups  are  adjacent,  is  either  incapable  of  existence  or 
exceptionally  labile. 

The  researches  of  Claisen  on  the  oximes  of  the  ^-diketones  lead  to 
similar  results ;  thus  the  monoxime  of  benzoylacetone  does  not  exist, 
but  at  once  passes  into  the  SLnhjdride,  methylphe7iylisoxazolej 

^^,  /CH-CMe 

which  shows  that  the  oximo  must  have  the  configuration 

Pb-CO-CH^-CMe 
HO-N      * 


f. 


On  the  other  hand,  benzoylacetaldoxime  exists  in  tbe  free  state, 
and  only  yields  phenylisoxazole  with  difficulty,  namely,  by  boiling  with 
"icetic  chloride,  whilst  with  acetic  anhydride,  it  readily  yields  cyan- 
cetophenone  Ph'CO-CH/CN,  and  must  therefore  have  the  configura- 


Ph-CO-CHs-CH 


tion  '  1 1  ;    the  action  of  acetic  chloride  is  due  to  the 

N'OH 

fact  that  the  hydrogen  chloride  set  free  converts  the  /^-acetyl  com- 
pound first  formed  into  the  a-acetyl  compound,  which  then  condenses 
to  phenylisoxazole  (compare  this  vol.,  p.  443).  H.  G.  C. 

So-called  Phenylketohydroxydimethylanilidotetrahydropyr- 
idinecarboxylic  Lactone,  a  Contribution  to  the  Knowledge 
of  /3-Anilidoglntaranil.  By  R.  Anschutz  {Annale^i,  261,  138—151 ; 
compare  Reisseit,  this  vol.,  p.  567).— The  author  has  proved  that 
Reissert's   phenylketohydroxydimethylanilidotetrahydropyridinecarb- 

VOL.  LX.  3d. 
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CO— NPli 
oxylic  lactone  is  yS-anilidoglutaranil,  N"HPh*CMe<  I       ,  (m.  p. 

131°).  This  componiid  is  best  prepared  by  heating  y3-anilidoglutaric 
acid  (1  mol.)  with  aniline  (1  mol.)  at  160 — 180^;  it  forms  mono- 
symmetric  crystals,  a:h  :  c  =  0-8093  :  1  :  0-5128,  jS  ==  89°  18',  and  is 
identical  crystallographically  with  the  compound  obtained  by  heating 
anilidoglutaric  acid  alone,  as  described  by  Reissert. 

CO-NPh 
B-Acetamlidoglutaraml,l^Phkc'CMe<^^^    '^  ,  prepared  by  heat- 

ing  /3-anilidoglutaranil  (m.  p.  131°)  with  acetic  chloride  at  100°, 
separates  from  dilute  alcohol  in  crystals,  melts  at  168°,  and  is  readily 
soluble  in  alcohol  and  acetone,  but  only  sparingly  in  ether,  and  in- 
soluble in  water. 

P'Acetanilidoglutaric   anhydride,  !N'PhAc'CMe<[  i     ,  is  formed 

when  ^-anilidoglutaric  acid  is  boiled  with  excess  of  acetic  chloride 
for  four  to  five  hours.  It  separates  from  ether  in  well-defined,  mono- 
symmetric  crystals,  a  :  h  :  c  :  =  0-66654  :  1  :  0-90258,  y3  =  74°  42', 
melts  at  136°,  and  is  readily  soluble  in  chloroform  and  benzene,  but 
only  sparingly  in  ether. 

^-Acetanilidoglutaran{Ucacid,T^nPh'CO'C'H.2'CMe(l^Phkc)'COO'H., 
is  obtained  when  the  preceding  compound  is  treated  with  the 
theoretical  quantity  of  aniline  in  benzene,  acetone,  or  ethereal  solu- 
tion ;  it  separates  from  water  in  crystals  containing  1  mol.  HjO,  and 
from  acetone  in  monosymmetric  forms,  a  :  b  :  c  =  0-7973  :  1  :  0-7642, 
/3  =  87^  34',  melting  at  140—141°.  When  boiled  with  acetic  chloride, 
it  is  converted  into  y3-acetanilidoglntaranil  (m.  p.  168 — 169°),  which 
is  identical  with  the  acetyl  derivative  obtained  by  heating  the  so- 
called  phenylketohydroxydimethylanilidotetrahydropyridinecarbox- 
ylic  lactone  with  acetic  chloride.  F.  S.  K. 

Thiazole  Derivatives  from  Bromopyruvic  Acids  and  from 
Ethyl  Bromacetoacetate.  By  M.  Steude  (Annalen,  261,  22—47). 
— The  principal  objects  of  this  investigation  were  to  determine  the 
constitution  of  the  so-called  thiouvinuric  acid  described  by  Nencki 
and  Sieber  (Abstr.,  1882,  501),  and  to  ascertain  the  position  of  the 
bromine  atom  in  ethyl  bromacetoacetate  (compare  Hantzsch,  Abstr., 
1890, 1238). 

Thiouvinuric  acid  can  be  obtained  by  treating  thiocarbamide  with 
monobromopyruvic  acid,  but  it  is  most  conveniently  prepared  from 
dibromopyruvic  acid,  as  described  by  Nencki  and  Sieber  {loc.  cit.). 
The  ethyl  salt,  CeHsO^NaS,  is  formed  when  ethyl  bromopyruvate,  pre- 
pared by  brominating  ethyl  pyruvate  in  carbon  bisulphide  solution,  is 
treated  with  thiocarbamide,  an  energetic  reaction  taking  place;  the 
product,  which  consists  of  the  hydrobromide,  is  decomposed  with 
ammonia  and  recrystallised  from  hot  water.  It  melts  at  173°,  and  is 
almost  insoluble  in  cold  water,  but  more  readily  in  hot  water,  alcohol, 
and  ether;  on  hydrolysis  with  boiling  alcoholic  potash,  it  yields  thio- 
uviunric  acid.     The  formation  of  the  ethyl  salt  of  thiouvinuric  acid 
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n  tMs  way  proves  that  the  acid  is  /i-amidothiazole-a-carboxylic  acid, 

The  thiazole  derivatives,  obtained  hy  treating  ethyl  broraaceto- 
cetate  with  thiocarbamide  and  thiacetamide  respectively,  are  isomeric 
with  the  ethereal  salts  obtained  from  ethyl  cliloracetoacetate  in  like 
manner,  but,  on  hydrolysis,  they  give  acids  which,  when  heated  at  a 
suitable  temperature,  are  decomposed  with  evolution  of  carbonic 
anhydride,  yielding  /t-amido-a-methyl thiazole  and  a/i-dimethylthi- 
azole  respectively.  As  these  two  thiazole  derivatives  are  identical 
with  the  compounds  obtained  from  ethyl  chloracetoacetate  in  a 
similar  manner,  it  follows  that  the  original  condensation  products  of 
ethyl  bromacetoacetate  are  derivatives  of  thiazylacetic  acid,  and 
coTisequentlv  that  ethyl  bromacetoacetate  has  the  constitution 
H2Br-CO-CH2-COOEt  (compare  Hantzsch,  loc.  cit.). 

S CH 

Ethyl  ^-amidothiazylacetate,  X  .^tt  v  .^.y^C'CHa'COOEt,  is  obtained 

hen  ethyl  bromacetoacetate,  prepared  according  to  Duisberg's 
method  (Abstr.,  1882,  1193),  is  treated  with  thiocarbamide  in  alco- 
holic solution,  and  the  resulting  hydrobromide  decomposed  with 
ammonia.  It  separates  from  hot  alcohol  in  yellowish,  well-dpfined. 
seemingly  monosymmetric  crystals,  melts  at  94",  and  is  only  sparingly 
soluble  in  cold  water,  but  very  readily  in  alcohol  and  ether;  it 
dissolves  freely  in  dilute  acids,  yielding  salts  which  are  soluble  in 
alcohol.  The  free  acid,  CsHgOzNoS,  prepared  by  hydrolysinsf  the 
ethereal  salt  with  potash,  melts  at  about  130°,  and  is  sparingly 
soluble  in  Avater,  but  readily  in  alcohol ;  when  warmed  with  acids,  or 
heated  alone  for  some  time  at  its  melting  point,  it  is  completely 
decomposed  into  carbonic  anhydride  and  amidomethvlthiazole. 

Ethyl  thiacetamidacetoaceiafe,  NHiCMe-S-CHa'CO'CHo-COOEt,  is 
formed,  together  with  ethyl  yu-methylthiazylacetate,  when  ethyl  brom- 
acetoacetate is  treated  with  thiacetamide  in  alcoholic  solution ;  on 
cooling  the  solution  and  stirring  vigorously,  the  hydrobromide  of 
ethyl  thiacetamidacetoacetate  is  deposited  in  crystals,  but  if  the 
solution  is  kept  still  and  not  cooled  too  quickly,  no  precipitation 
takes  place,  and  the  last-named  compound  is  gradually  but  com- 
pletely converted  into  ethyl  methylthiazylacetate  hydrobromide. 
Ethyl  thiacetamidacetoacetate,  prepared  by  decomposing  the  hydro- 
bromide with  sodium  carbonate,  crystallises  in  transparent  rhombo- 
hedra,  melts  at  94'',  and  is  decomposed  by  warm  alkalis  with  evolution 
of  ammonia ;  attempts  to  convert  the  pure  compound  into  ethyl 
methylthiazylacetate  were  unsuccessful,  although  it  was  proved  by 
various  experiments  that  it  is,  in  fact,  an  intermediate  product  in  the 
formation  of  the  thiazole  derivative. 

Ethyl  methylthiazylacetate,  CgHnOoT^S,  obtained  by  decomposing 
the  hydrobromide  with  sodium  carbonate,  is  a  colourless  liquid  boilinc 
at  238—240°;  the  platinocUoride,  (C8Hu02NS)o,H2PtCl6,  is  a  yellow, 
crystalline  compound  melting  at  89°.  The  free  acid,  C6H7O0NS,  pre- 
pared by  treating  the  ethereal  salt  with  moderately  concentrated 
potash  at  the   ordinary  temperature,   crystallises  in    small   needles, 

3  (Z  2 
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melts  at  121°,  and  is  only  sparingly  soluble  in  water,  but  more  readily 
in  alcobol  and  etlier ;  when  the  acid  is  distilled,  it  is  completely  con- 
verted into  a/A-dimetliylthiazole  with  evolution  of  carbonic  anhydride. 

Mhyl  -i-thiacetoacetoacetate,  COMe-S-CHo-CO-CHs'COOEt,  is  precipi- 
tated as  an  oil  when  ethyl  thiacetamidacetoacetate  hydrobromide  is 
warmed  with  water.  It  boils  at  155°  under  a  pressure  of  15  mm.,  is  in- 
soluble in  dilute  acids,  and  only  sparingly  soluble  in  water,  but  miscible 
with  alcohol  and  ether;  it  is  acted  on  by  concentrated  nitric  acid  with 
almost  explosive  violence,  yielding  small  quantities  of  a  crystalline 
compound,  which  is  free  from  sulphur  and  explodes  when  heated. 

A  compound  of  the  composition  CeHsOgS  is  formed,  together  with 
acetic  acid,  when  ethyl  thiacetoacetoacetate  is  carefully  mixed  with 
concentrated  sulphuric  or  hydrochloric  acid,  and,  after  cooling  and 
adding  a  little  water,  the  product  is  deposited  in  crystals ;  the  same 
compound  is  produced  in  small  quantities  when  ethyl  bromaceto- 
acetate  is  shaken  with  a  2  per  cent,  solution  of  sodium  hydrosulphide. 
It  separates  from  alcohol  in  slender  needles,  melts  at  168°,  and  is 
moderately  easily  soluble  in  alcohol  and  ether,  but  insoluble  in  water 
aud  acids ;  its  physical  properties  indicate  a  high  molecular  weight, 
and     its     constitution     is     probably    represented     by    the     formula 

COOEt-CH2-C<g.^*^>C-CH2-COOEt.  When  hydrolysed  with  alco- 
holic potash,  it  yields  a  crystalline  potassium  salt,  from  which  a  colour- 
less, crystalline  acid,  melting  at  about  140°,  is  obtained  on  treatment 
with  hydrochloric  acid.  F.  S.  K. 

Attempts  to    Prepare    Hydrothiazole    Derivatives.      By  P. 

ScHATZMANN  ( ^.n/mZeii,  261,  1 — 21). — Various  experiments  were  made 
with  the  object  of  synthesising  hydrothiazole  derivatives,  but  without 
success.  When  glycol  chlorhydrin  is  warmed  with  thiocarbamide, 
the  product  extracted  with  water,  and  the  solution  evaporated,  small, 
hygroscopic  crystals  of  hydroxyethylthiocarbamide  hydrochloride, 
dH-CIl2-CIl2'S-C(NH)-NH2,HCl,  are  deposited;  attempts  to  con- 
vert this  substance  into  dihydroamidothiazole  were  unsuccessful. 

Ethylenedithiocarbaraide  hydrobromide  is  formed  when  ethylene 
bromide  (1  mol.)  is  treated  with  thiocarbamide  (1  mol.).  The  free 
base^  CiHjoSaNi,  prepared  by  digesting  the  salt  with  silver  oxide, 
forms  grey  crystals,  and  is  readily  soluble  in  water,  alcohol,  ether,  and 
acids. 

Dimethylthiazole  is  completely  decomposed  on  treatment  with 
sodium  in  alcoholic  solution,  the  products  being  ethylamine  and 
propyl  mercaptan ;  other  reducing  agents,  such  as  zinc  and  hydro- 
chloric acid,  zinc-dust  and  acetic  acid,  have  no  action  on  dimethyl- 
thiazole. 

Phenylmethylthiazole  is  not  acted  on  by  sodium  and  alcohol,  or 
by  concentrated  ammonia  at  280°. 

An  orange-yellow  compound  is  formed  when  amidothiazole  hydro- 
chloride is  treated  wdth  sodium  nitrite  in  well-cooled  aqueous  solution; 
this  substance  is  doubtless  either  diazothiazole  hydrate  or  nitroso- 
iraidothiazoline,  as  is  shown  by  its  behaviour  w'ith  halogen  acids,  but 
it  was  not  analysed  on  accoant  of  its  instability. 
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S-CCl 
■  CMorotJiiazole,    J^tt-/-.tt^^'    ^^    obtained    when    a    concentrated 
GH.CH 

solution  of  araidothiazole  hydrate  is  treated  with  the  theoretical 
quantity  of  sodium  nitrite  in  the  cold  and  then  boiled  witli  excess  of 
concentrated  hydrochloric  acid.  It  is  a  colourless  oil,  specifically 
heavier  than  water,  boils  at  144 — 144*5°,  and  is  readily  volatile  with 
steam;  it  is  only  sparingly  soluble  iu  water,  but  miscible  with  alcohol 
and  ether  in  all  proportions.  It  dissolves  freely  in  concentrated 
mineral  acids,  but  its  salts  are  very  unstable.  The  platinochloride^ 
(C3H2NSCl)2,H2PtClfi,  is  a  yellow,  crystalline,  unstable  compound, 
sparingly  soluble  in  alcohol. 

jx-Bromothiazole,  C3U2SNBr,  prepared  in  like  manner,  is  a  colourless 
liquid,  boils  at  171",  and  is  very  similar  to  the  corresponding  chloro- 
derivative  in  all  respects.  Tke  platinochloride,  (C3H2k5NBr)o,H2PtCl6, 
is  unstable,  and  melts  at  197°  with  decomposition.  The  correspond- 
ing iodo-derivative  could  not  be  obtained ;  the  chloro-  and  bromo- 
compounds  just  described  .are  readily  acted  on  by  zinc-dust  and  acetic 
acid,  being  converted  into  thiazole. 

Phenyldiazothiazole  hydrate,  or  phenylnitrosoimidothiazoUne, 
C9H7N3SO,  can  be  obtained  by  treating  phenylamidothiazole  hydro- 
bromide  with  sodium  nitrite  in  aqueous  solution ;  it  is  a  yellow, 
unstable  compound,  and  is  decomposed  by  boiling  hydrochloric  acid, 

elding  benzoic  acid. 

S-C(OH) 

henylhydroxychlorothiazole,      1      .^tju  ^-^j    ^^    formed    in    small 

OUl.Cx  h 

quantity  when  phenylhydroxythiazole  is  melted  with  phosphorus 
pentachloride,  but  the  principal  product  is  a  substance  melting  at  98'^, 
the  nature  of  which  could  not  be  determined ;  phenylchlorhydroxy- 
thiazole  separatss  from  ether  in  yellowish  crystals,  melts  at  206°,  and 
is  soluble  in  soda. 

When  carbaminethiacetophenone,  COPh*CH2*S*CO'NH2,  an  inter- 
mediate product  obtained  in  the  p^'eparation  of  phenylhydroxythi- 
azole from  acetophenone  thiocyana-«-_  is  oxidised  with  boiling  dilute 
nitric  acid,  it  is  converted  into  a  yellow,  crystalline  compound  melting 

at  75°;  this  substance  has  the  composition  C9H6SO2,  and  its  constitu- 

g nQ 

tion  is  probably  expressed  by  the  formula    1  i>0' 

CHICPh 

F.  S.  K. 

Pheno.2'-methylmetadiazine  (2'-Methylquinazoline).  By  A. 
BiscHLER  {Ber.,  24,  506 — 508). — By  the  action  of  alcoholic  ammonia 
at  100°  on  acetylorthamidobenzaldebyde,  the  following  reaction  takes 
place : — 

pheno-2'-methylmetadiazine  being  formed.  The  oily  product  is  dis- 
tilled in  a  current  of  steam,  the  distillate  extracted  with  ether,  and  the 
ethereal  solution  evaporated  and  fractionated.  Pheno-2' -methylmeta- 
diazine  distils  at  235'^  under  713  mm.  pressure,  solidities  after  a  time. 
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and  then  melts  at  35*5°.  It  is  hygroscopic,  and  forms  a  crystalline 
hydrochloride,  CgHgNs^Cl,  and  a  yellow,  crystalline  plaiinochloridc, 
(C9H8N2)25H2PtCl6.  The  above  reaction  is  quite  general,  and  is  being 
thoroughly  investigated.  H.   G.   C 

Action  of  Orthodiamines    on   Orthaldehydobenzoic   Acids, 

By  A.  BiSTRZYCKi  {Ber.,  24,  627—630;  compare  Abstr.,  1890,  969). 
— Toluy leneamidinedimethy loxybenzenylcarboxylic  acid, 

C6H3Me<^^>C-aH2(OMe)2-COOH, 

is  formed  when  opianic  acid  (2  mols.)  is  boiled  with  metaparatolayl- 
enediamine  (1  mol.)  in  80  per  cent,  alcoholic  solution.  It  crystallises 
from  80  per  cent,  acetic  acid  in  small,  colourless  needles,  melts  and 
decomposes  at  about  234°  when  quickly  heated,  and  is  readily  soluble 
in  hot  glacial  acetic  acid,  but  only  moderately  in  chlorofornj, 
very  sparingly  in  alcohol,  and  is  almost  insoluble  in  ether  and  light 
petroleum  ;  it  dissolves  freely  in  dilute  minei-al  acids  and  in  alkalis. 
The  calcium  salt,  (Ci7lIi5N204)2Ca,  is  only  sparingly  soluble  in  hot 
water. 

Bromotoluyleneamidinedimethoxyhenzenylcarhoxylic  acid, 

CnH,,N204Br, 

prepared  from  opianic  acid  and  raetabroraometaparatoluylenediaminc 
in  like  manner,  crystallises  from  alcohol  in  small,  flat,  colourless 
needles,  melts  at  240*  with  decomposition,  and  resembles  the  pre- 
ceding compound  in  general  behaviour,  but  is  more  sparingly 
soluble. 

Toluylenedimethoxyjphthal  amid  one,    i I    i        ^f\i^  \  » is  formed 

when  toluyleneamidinedimethoxybenzenylorthocarboxylic  acid  is 
boiled  with  acetic  anhydride.  It  crystallises  from  benzene  or  alcohol 
in  slender,  yellow  needles,  melts  at  228°  with  decomposition  and  pre- 
vious softening,  and  is  readily  soluble  in  hot  benzene,  alcohol,  glacial 
acetic  acid,  chloroform,  and  acetone,  but  only  sparingly  in  ether,  and 
insoluble  in  light  petroleum;  its  solution  in  benzene  shows  a  green 
fluorescence.  It  dissolves  in  concentrated  sulphuric  acid  with  an 
orange  coloration,  but  on  adding  water,  and  heating,  the  solution 
becomes  colourless.  F.   S.  K. 

Relations  of  the  Enrhodines  to  the  Indulines  and  Saf- 
franines.  By  F.  Kehrmann  and  J.  Mkssinger  (Ber.,  24,  584 — 592  ; 
compare  Abstr.,  1890,  1265). — Rosindone  is  obtained  by  mixing 
hydroxynaphthaquiuone  and  phenylorthophenylenediamine  dissolved 
in  molecular  proportion  in  alcohol  at  the  ordinary  temperature ;  it  melts 
at  261 — 262",  and  is  identical  with  the  compound  obtained  by  0. 
Fischer  and  E.  Hepp  from  rosinduline  (Abstr.,  1890,  908).  The 
authors  propose  to  term  the  ketoinduline  derivatives  "  indulones,"  so 
as  to  avoid  confusion  with  the  ketoindene  derivatives;  "rosindone" 
of  Fischer  and  Hepp  would,  therefore,  become  the  "  rosindulone  "  or 
naphthaphenindulone  corresponding  with  rosinduline  ornaphthaphen- 
induline. 
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Rosinduline  is  prepared  in  a  similar  manner  to  the  indulone,  by 
heating  hydroxynaphthaquinonimide  and  phenylorthophenylene- 
diamine  with  alcohol  and  a  little  glacial  acetic  acid  at  100°  nnder 
pressure  ;  the  yield  is  40 — 60  per  cent,  of  the  quinonimide  taken. 
It  is  suggested  that  the  salts  of  rosinduline  are  derived  from  an 
unstable  ammonium  base  with  the  formula 


NH2*CioH5<^^pjjrQjjN  >C6H4 ; 


this  would  account  for  their  similarity  in  properties  to  the  safFranmes. 

1 

6  4    6         j^ 

Chlorhydroxyphenindulone,      OH*C6HOCl«^-^pj^>C6H4,     prepared 

2 

from  chlorodihydroxyquinone  and  phenylorthophenylenediamine, 
crystallises  from  glacial  acetic  acid  in  chocolate-coloured,  highly 
lustrous  plates,  melts  at  270 — 272°  with  decomposition,  and  is 
sparingly  soluble  in  ordinary  media,  but  dissolves  in  sulphuric  acid 
with  a  green  colour,  and  is  precipitated  unchanged  on  dilution  ;  the 
solution  in  dilute  soda  or  concentrated  ammonia  is  red.  The  he^izoyl 
derivative  crystallises  from  alcohol  in  bronze,  lustrous,  concentrically 
grouped  needles  melting  at  234 — 235°. 

6  6      3     4        ^pj^ 

Hydroxy  thy  mojphenindulone^    OH'CeMePrO^-^x ^CeHi,    obtained 

2 

from  dihydroxythymoquinone  and  phenylorthophenylenediamine,  crys- 
tallises from  alcohol  in  ruby-red  plates  and  prisms,  melts  at  174 — 175°, 
and  gives  an  olive-green  colour  with  sulphuric  acid.  No  other  con- 
densation product  could  be  detected.  J.  B.  T. 

A  New  Class  of  Fluorescent  Colouring  Matters  of  the 
Quinoxaline  Series.  13y  O.  Fischer  {Ber.,  24,  719 — 723). — When 
orthamidoditolylamine  is  fused  with  benzoin,  2  mols.  of  water  are 
eliminated,  and  a  dihydroquinoxaline  derivative  of  the  following 
constitution  formed : — 

■vr CPh 

*^°^'^^<N(C,H,)-CHPh- 

The  reaction  is  a  general  one,  and  all  the  dihydroquinoxaline 
derivatives  thus  obtained  are  colouring  matters  with  a  yellowish-  or 
brownish-green  fluorescence,  whilst  the  corresponding  simple  quin- 
oxalines  have  no  similar  properties. 

NZZCPh 

Dijphenyldihydroquinoxalinej  C6H4<[[  '  ,  is  prepared  by  heat- 

ing orthodiamidobenzene  and  benzoin,  in  molecular  proportions,  in  a 
sealed  tube  at  170°  for  three  hours,  as  in  the  presence  of  air  large 
quantities  of  diphenylquinoxaline  are  formed.  It  crystallises  in  thick, 
dark-yellow,  prismatic  crystals,  certain  faces  of  which  reflect  a 
beautiful,  gieen  light,  melts  at  148 — 149°,  and  is  readily  soluble  in 
benzene  and  hot  alcohol,  sparingly  in  ether  and  light  petroleum, 
insoluble  in  water ;  the  solutions  in  ether  and  benzene  show  a  beauti- 
ful, yellowish-green  fluorescence,  and  colour  paper  an  intense  yellow. 
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It  is  a  feeble  base,  forming  orange-red  salts,  whicb  are  dissociated  by 
water,  distils  unchanged  in  small  quantities,  and  is  oxidised  by  ferric 
chloride  to  dipbenylquinoxaline. 

NzzzzzzCPh 
Biphenyltolyltoludihydroquinoxaline,     C6H3Me<  Attt^i  >     ^^ 

obtained  by  heating  orthamidoditolylamine  and  benzoin,  in 
molecular  proportion,  at  180°  for  several  hours ;  it  crystallises  from 
light  petroleum  in  pale-yellow,  thick  prisms,  certain  faces  of  which 
have  a  green  reflex.  Its  solubility  and  fluorescence  are  the  same  as 
with  the  dipbenyl  derivative,  but  it  dissolves  in  mineral  acids  with  a 
magenta  colour.  The  formula  C28H24N2  has  been  confirmed  by  a 
determination  of  the  molecular  weight  by  Raoult's  method. 

Diphenyl-I  :  3  :4-triamidobenzene  (Abstr.,  1890,  614)  reacts  with 
benzene  at  160°,  forming  a  yellow,  fluorescent  compound,  having  the 

NiZ  CPh 
constitutional     formula     NHPh-C6H3<  Atttdi   »    i*    crystallises 

from  absolute  alcohol  in  beautiful,  greenish-yellow,  lustrous  plates, 
melts  at  223°,  and  is  readily  soluble  in  benzene  and  chloroform, 
sparingly  in  alcohol,  ether,  and  light  petroleum,  the  yellow  solutions 
showing  a  deep  green  fluorescence.     Its  salts  have  a  pink  colour. 

j8-Phenylorthonaphthylenediamine  also  yields  a  similar  colouring 
matter  with  benzoin  at  200°,  which  crystallises  from  alcohol  in  deep- 
yellow  plates  or  needles,  melts  at  163—164°,  is  readily  soluble  in 
ether  and  benzene,  but  only  sparingly  in  alcohol  and  light  petroleum, 
the  solutions  having  a  greenish-yellow  fluorescence.  It  yields  deep- 
red  salts,  which  are  decomposed  by  water.     It  has  the  constitutional 

,     ^  ,,      N=:CPh 
formula  C.oHe<^p^.^jjp^.  ^    ^    ^ 

Alkaloids  of  Belladonna.  By  0.  Hesse  (Annalen,  261,  87—107 ; 
compare  this  vol.,  p.  228). — Atropamine,  CnIT2iN02,  is  easily  isolated 
from  the  roots  of  Atropa  belladonna  by  dissolving  the  crude  mixture 
of  alkaloids  in  acetic  acid,  and  adding  sodium  chloride  to  the  solution 
until  a  permanent  turbidity  is  produced,  when  atropamine  hydro- 
chloride is  deposited  in  crystals.  The  free  base  is  obtained  in  the 
form  of  a  colourless,  semi-solid  resin,  when  the  pure  hydrochloride  is 
decomposed  with  ammonia,  the  base  extracted  with  ether,  the  ethereal 
solution  washed  with  ammonia  and  water  consecutively,  and  then 
evaporated  over  salphuric  acid ;  it  is  very  readily  soluble  in  benzene, 
but  only  sparingly  in  light  petroleum  and  water.  Its  alcoholic  solu- 
tion has  a  bitter  taste,  and  turns  red  litmns-paper  blue, but  is  without 
action  on  phenolphthalein-paper.  The  hydrochloride,  Ci7H2iN02,HCl, 
crystallises  from  boiling  water  in  colourless  plates,  melts  at  236°,  and 
is  moderately  easily  soluble  in  hot  water,  but  only  sparingly  in 
alcohol  and  acetone,  and  insoluble  in  ether.  The  platinochloride, 
(Ci7H2iN02)2,H2PtCl6,  forms  small,  reddit^h-yellow  needles,  and  is  only 
sparingly  soluble  in  cold  water.  The  aurochloride,  Ci7H2iN'02,H^uCl4, 
crystallises  in  small,  lustrous  plates  melting  at  112°.  The  merctiro- 
chloride  forms  small,  colourless  plates,  and  is  moderately  easily  soluble 
in  boiling  water.     The  liydrohrumide,  C]7H2i^02,HBr,  crystallises  in 
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colonrless  plates,  mplts  at  230°,  and  is  readily  soluble  in  hot  water. 
The  hydriodide,  nitrate,  normal  sulphate,  Find  pier  ate  are  crystalline. 

When  atropamine  is  dissolved  in  cold  concentrated  sulphuric  acid,  or 
boiled  with  barium  hydroxide  or  dilute  hydrochloric  acid,  or  when  its 
hydrochloride  is  moistened  with  hydrochloric  acid  and  exposed  to 
sunlight,  it  is  converted  into  belladonnine,  C27H21NO2,  an  alkaloid 
which  has  been  previously  investigated  by  Kraut  (Abstr.,  1880,  410), 
Marling  (Abstr.,  1884,  1055),  Ladenburg  and  Koth  (Abstr.,  1884, 
761),  and  others.  On  prolonged  boiling  with  alcoholic  barium  hydr- 
oxide or  with  moderately  concentrated  hydrochloric  acid,  atropamine 
is  decomposed  into  a  volatile  base  and  various  acids,  amonost  which 
is  a-isatropic  acid  (m.  p.  239'').  The  volatile  base  seems  to  be 
identical  with  pseudotropine  ;  it  is  a  crystalline,  deliquescent  com- 
pound, very  readily  soluble  in  alcohol  and  water,  but  very  sparingly 
in  ether.  The  platinochloride,  (C8H,5NO)2,H2PtCl6,  melts  at  186^  with 
decomposition,  and  differs  in  crystalline  form  from  the  corresponding 
salt  of"  tropine ;  the  aurochloride  crystallises  in  plates,  and  melts  at 
195 — 198°  with  decomposition. 

When  atropamine  is  heated  at  100^  with  fuming  hydrochloric  acid, 
it  yields  atropic  acid  (m.  p.  107°),  identical  with  the  compound 
obtained  from  atropine  under  the  same  conditions. 

The  author's  experiments  show  that  atropamine  stands  in  the  samo 
llationship  to  hyoscine  that  apoatropine  does  to  atropine. 

F.  S.  K. 

Tropinic  Acid  and  Oxidation  Products  of  Dextro-  and  Lsevo- 
ecgonine  and  of  Tropine.  By  C.  Liebermann  (Ber.,  24,  606—617  ; 
compare  Abstr.,  1890,  1449). — The  acid  C7H11NO3,  obtained  by  the 
oxidation  of  loevo-ecognine,  is  termed  ecgonic  acid,  and  is  much  more 
soluble  in  water  than  tropinic  acid;  it  is  laevorotatory,  [aj^  =  — 43*2°, 
and  is  also  formed,  together  with  tropinic  acid,  by  the  oxidation  of 
dextro- ecgonine  and  of  tropigenine.  On  oxidising  tropine,  optically 
inactive  tropinic  acid  is  obtained,  together  with  a  compound  which 
exhibits  all  the  properties  of  ecgonic  acid,  except  that  it  melts  at  90° 
instead  of  at  117°;  this  may,  however,  be  due  to  the  presence  of  some 
impurity.     Ethyl  ecgonate,  CvHioEt-NOs,  is  a  colourless,  viscid  liquid. 

Tropinic  acid  is  bibasic ;  its  rotatory  power  is  [ajo  =  +14"8°  ;  the 
silver  salt  is  not  well  adapted  for  analysis ;  the  cupric  salt,  obtained 
by  crystallisation  from  water,  has  the  formula  C8Hi2N04*CuOH ;  on 
heating  this  for  some  time  at  165 — 170°,  a  molecule  of  water  is 
eliminated,  and  the  normal  salt,  CsHnNO^Cu,  remains  as  a  pale-blue 
powder.  Methyl  tropinate,  C8HuMe2N04,  and  ethyl  tropinate, 
CsHuEtyN'Oi,  are  colourless,  viscid  liquids,  insoluble  in  water. 

These  results  point  to  the  incorrectness  of  Ladenburg's  formula  for 
tropine,  and  of  Einhorn's  formula  for  ecgonine,  since  each  of  these 
has  only  one  side  chain  linked  to  the  pyridine  nucleus  ;  the  author 
adopts  Merling's  formulee  for  this  group  of  compounds,  the  relative 
Position  of  the  side  chains  being  as  yet  undetermined  : — 

C5NH8Me<9^'^^;  C5l^H8Me<!l^;   C5NH8Me<9^^ 
CH2  CH  CH3 

Tropine.  Tropidine.  Hydrotropidine. 
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CH-COOH  C-COOH  j 

Ecgonine.  Anliydroecgonine. 

Ecgonic  acid  is  probably  an  aldehyde  acid,  analogous  to  opianic 

acid,  and  may  liave  tlie  formula  C6NH9<^pQj _^^« 

J.  B.  T. 

Cytisine.  By  A.  Paktheil  {Ber.,  24,  634 — 640 ;  compare  this  vol., 
p.  231,  and  Buchka  and  Magalhaes,  this  vol.,  p.  587).  Cytisine  melts  at 
152 — 153°  (uncorr,)and  can  be  crystallised  from  hot  chloroform  ;  when 
treated  w^ith  hydriodic  acid,  it  does  not  yield  methyl  iodide;  its  mole- 
cular weight  was  determined,  in  aqueous  solution,  by  Raoult's  method, 
with  results  agreeing  well  with  the  molecular  formula  CnHuNoO.  The 
hydrobromide,  CuHuN'aOjHBr,  crystallises  from  cold  water  in  small, 
colourless  needles,  containing  1  mol.  H2O.  The  hydriodide  with  1  mol. 
H2O,  nitrate,  CuHuNoCHNOa  +  H,0,  and  sulphate,  (CiiHuN20)o,H2S04 
+  H2O,  crystallise  in  colourless  needles.  Theme^^iocZic?e,  CiiHuN20,Mel, 
prepared  by  heating  cytisine  with  methyl  iodide  at  100°,  crystallises 
from  dilute  alcohol  in  needles  containing  2  mols.  HjO,  and  is  readily 
soluble  in  water.  The  ethiodide,  CuHiiN20,EtI,  separates  from  alcoholic 
ether  in  almost  colourless  crystals.  When  cytisine  is  oxidised  with 
alkaline  potassium  permanganate,  ammonia  is  evolved;  under  the  snme 
conditions,  themethiodideis  decomposed  with  evolution  of  methylamine. 

A  direct  comparison  of  ulexine,  prepared  from  the  seeds  of  Ulex 
europceus,  with  cytisine  proved  that  the  two  compounds  are  identical 
(compare  Gerrard  and  Symons,  this  vol.,  p.  334).  F.  S.  K. 

Cytisine.  By  K.  Buchka  and  A.  Magalhaes  (5er.,  24,  674—680; 
compare  preceding  abstract). — Measurements  of  the  electrical  con- 
ductivity of  aqueous  solutions  of  cytisine  showed  that  it  is  only  a 
feeble  base. 

Methylcytisine  hydriodide  (cytisine  methiodide),  0121116X20,111,  melts  at 
253*5°,  and  is  decomposed  by  hot  potash  yielding  methylcytisine; 
this  base  separates  from  chloroform  in  crystals  and  melts  at  245*^'. 
The  hydrochloride,  Ci2Hi6N20,2HCl  +  1^H20,  forms  colourless  crystals, 
melts  at  249 — 250°,  and  is  readily  soluble  in  water.  The  aurochloride, 
Ci2Hi6N20,HAuCl4,  is  a  yellow,  crystalline  compound  melting  at 
196°. 

Acetylcytisine,  CiaHieNoOo,  prepared  by  heating  cytisine  with  acetic 
anhydride,  separates  from  alcohol  in  almost  colourless  crystals,  melts 
at  208°,  and  is  decomposed  by  alkalis. 

Nitrosocytisine,  CuHigN'aOo,  is  obtained  when  an  aqueous  solution  of 
cytisine  hydrochloride  is  treated  with  sodmm  nitrite  in  the  cold  ;  it 
crystallises  in  colourless  needles,  melts  at  174°,  and  gives  Liebermann's 
reaction  very  distinctly. 

The  authors  compared  several  derivatives  of  cytisine  with  the 
corresponding  derivatives  of  ulexine,  prepared  from  the  seeds  of  TJlex 
europcEus  ;  the  result  of  the  comparison  was  in  favour  of  the  identity 
of  the  two  bases,  but,  on  the  other  hand,  when  ulexine  is  heated  with 
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methyl  iodide,  it  yields  a  compound  melting  at  290°,  whereas  cytisine 
methiodide  melts  at  253*5°.  F.  S.  K. 

Aspergillin,  a  Vegetable  Hsematin.  By  G.  Linossirr  (Compt. 
rend.,  11'2,  489 — 492). — The  spores  of  Aspergillus  niger,  when  treated 
with  very  dilute  ammonia,  yield  a  dark-coloured  solution  from  which 
a  slight  excess  of  hydrochloric  acid  throws  down  aspergillin  as  a 
black,  bulky,  flocculent  precipitate.  When  dried  over  sulphuric 
acid  at  the  ordinary  temperature  and  powdered,  it  closely  resembles 
lisematin  in  appearance,  and  its  general  resemblance  to  this  substance 
justifies  the  name  "  vegetable  hcematin,"  although  whether  the  two 
substances  have  similar  functions  has  yet  to  be  determined. 

Aspergillin  is  almost  insoluble  in  water,  alcohol,  and  neutral 
solvents,  and  is  insoluble  in  dilute  minei-al  acids,  but  dissolves  in 
dilute  acetic  acid.  It  dissolves  easily  even  in  dilute  solution  of 
alkaline  hydroxides,  alkaline  carbonates,  and  certain  salts  which  have 
an  alkaline  reaction  such  as  borax  and  disodium  hydrogen  phosphate. 
As  in  the  case  of  haematin,  its  ammoniacal  solution  is  precipitated  by 
barium  hydroxide.  When  freshly  precipitated,  aspergillin  forms  a 
colloidal  semi-solution  with  water,  which  is  converted  into  a  perfect 
solution  by  alkalis,  but  is  precipitated  by  acids  and  certain  neutral 
salts.  Heat  reduces  the  solubility  in  various  solvents,  and  if  heated 
for  some  hours  at  180^,  it  becomes  insoluble  in  alkalis.  When  heated 
in  presence  of  air,  aspergillin  evolves  an  odour  of  burnt  horn,  and, 
like  hematin,  leaves  a  residue  of  ferric  oxide. 

Acid  solutions  are  brown  (green  in  thin  layers)  and  alkaline  solu- 
tions are  reddish-brown ;  they  exert  a  general  absorption  throughout 
the  spectrum,  increasing  in  intensity,  though  not  continuously,  from 
the  red  to  the  violet.  An  ammoniacal  solution  seems  to  undergo  no 
change  even  after  prolonged  exposure  to  light.  Sodium  hyposulphite 
reduces  solutions  of  aspergillin  and  the  product  absorbs  oxygen  with 
great  energy  when  exposed  to  air,  the  colour  very  rapidly  changing 
back  from  golden-yellow  to  brown.  C.  H.  U. 
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Effect  of  Certain  Organic  Acids  on  the  Digestion  of  Proteids. 

By  A.  Stutzer  (Landw.  Versuchs-Stat.,  38,  257 — 261). — The  action 
of  hydrochloric  and  various  organic  acids  on  the  digestion  of  proteids 
by  pepsin  has  been  carefully  studied,  the  substance  experimented  on 
being  cotton-seed  meal  ;  three  different  strengths  of  acid  solution 
were  employed,  namely,  0-05,  O'l,  and  0-20  per  cent.  The  relative 
activities  of  acid  of  0*1  per  cent,  as  calculated  on  the  amount  of 
dissolved  nitrogen  was  as  follows  : — Hydrochloric,  62  ;  formic,  30  ; 
acetic,  7  ;  propionic,  1  ;  butyric,  7 ;  lactic,  39  ;  malic,  33  ;  tartaric, 
34;  citric,  27.  E.  W.  P. 
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Effect  of  Salt  on  Digestion.  By  A.  Stutzer  (Landw.  Versnchs- 
Stat.,  38,  262 — 267). — The  effects  of  sodium  chloride  on  digestion 
known  hitherto  are,  solution  of  albumin  in  aqueous  liquids,  increased 
excretion  of  stomach  juices  (pepsin),  and  the  increased  rapidity  of  the 
diffusion  of  liquids.  The  questions  which  the  author  strives  to  answer 
are  :  Will  pepsin  dissolve  as  much  albumin  when  sodium  chloride  is 
present  as  when  it  is  absent;  and  has  sodium  chloride  a  specific  action  on 
the  pepsin,  or  on  the  hydrochloric  acid,  or  on  both  ?  The  solutions 
employed  were  :  (1)  water  ;  (2)  water  and  sodium  chloride  ;  (3)  water 
and  hydrochloric  acid  ;  (4)  water,  sodium  chloride,  and  hydrochloric 
acid ;  (5)  acidified  stomach  juice ;  (6)  sodium  chloride.  The 
material  acted  on  was  cotton-seed  meal  soaked  in  chloroform-water, 
the  temperature  40°,  the  time  30  minutes.  Results  :  Salt  alone  has 
no  appreciable  action.  Hydrochloric  acid  even  in  0*05  per  cent, 
solution  has  a  very  considerable  solvent  power,  provided  sodium 
chloride  be  present  to  the  extent  of  only  0*25  per  cent.  Increase  of 
sodium  chloride  means  decrease  of  solvent  action ;  increase  of  acid  to 
0"2  per  cent,  with  small  amount  of  salt,  0*25  per  cent.,  is  accompatiied 
by  increase  of  solvent  power  (53 — 71),  but  1  per  cent,  of  sodium 
chloride  hinders  the  action  of  the  acid.  1  per  cent,  of  salt  causes 
pepsin  to  dissolve  more  albumin  than  0*25  or  0'5  per  cent,  of  sodium 
chloride  in  the  presence  of  acid.  Pepsin  solutions  with  salt  added 
are  capable  of  dissolving  more  albumin  than  when  salt  is  absent ;  the 
most  advantageous  conditions  under  which  salt  acts  are  when  0"05 
or  O'lO  per  cent,  of  hydrochloric  acid  is  present.  E.  W.  P. 

Influence  of  Heat    on    the   Digestibility    of   Fodder.      By 

A.  Stutzer  (Land.  Versuchs-Stat.,  38,  267 — 276). — Wheaten  bran: 
A  temperature  of  100°  reduces  the  solubility  of  the  proteids ;  hydro- 
chloric acid  (without  pepsin)  has  scarcely  any  action  on  boiled  bran, 
whilst  on  bran  heated  in  the  dry  state  to  98°.  its  action  is  but  slightly 
reduced.  With  reference  to  bread  and  meal,  it  appears  that  the 
process, of  baking  the  flour  has  but  a  small  effect  on  the  digestibility 
of  the  nitrogenous  matter,  this  being  rendered  slightly  less  soluble, 
the  proteids  of  the  crust  of  bread  being  less  digestible  than  those  of 
the  crumb.  Hydrochloric  acid  readily  dissolves  the  proteids  of  flour, 
but  is  almost  without  action  on  those  contained  in  bread  ;  whilst 
water  alone  dissolves  four  times  the  amount  out  of  meal  that  it  does 
out  of  bread. 

The  proteids  of  earth-nut  cake  become  less  soluble  in  water  after 
having  been  exposed  to  a  moist  or  dry  heat.  Hydrochloric  acid 
(005  per  cent.)  has  no  solvent  power  on  this  meal  when  it  has  been 
boiled  with  water,  but  a  dry  heat  has  no  influence  on  the  solubility  of 
the  proteids.  Dry  or  moist  heat  reduces  the  solubility  in  acid 
stomach  juice.  From  these  experiments,  it  would  appear  that  fodders 
are  not  rendered  more  digestible  by  heat  as  regards  the  prote'id 
matter,  but  possibly  may  be  so  as  regards  the  cellulose. 

E.  W.  P. 

Influence  of  Oil  or  Pat  on  the  Digestibility  of  Proteids.  By 
A.  Stutzer  {Landiv.  V er such s- Stat.,  38,  277 — 279). — The  presence  of 
fat  or  oil  in  fodders  (cocoa-nut  cake,  &c.)  appears  to  have  but  a  very 
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sliglifc  reducing  action  on  the  solubility  of  proteids  in  water  or  hydro- 
chloric acid  (without  pepsin),  and  the  differences  observed  when 
pressed  and  unpressed  meals  are  submitted  to  the  solvent  action  of 
pepsin  are  so  slight,  that  the  author  considers  that  these  differences 
must  be  attributed  to  errors  of  observation.  E.  W.  P. 

Effect  of  Increasing  the  Proteids  in  Food  Rations  of  Grown 
Animals.  By  E.  Kern  and  H.  Wattenberg  (Bied.  Gentr.,  1891, 
77 — 87). — The  experiments  described  were  conducted  in  the  year 
1879,  and  consisted  in  feeding  two  3J-year-old  sheep  with  an  ordinary 
ration  of  hay  and  crushed  barley,  and  in  addition,  during  the  first 
three  periods  (July  14 — Sept.  24),  with  increasing  quantities  of 
proteid  in  the  form  of  conglutin  (70 — 210  grams),  and  in  the  follow- 
ing two  periods  (Sept.  15 — Oct.  25)  with  decreasing  quantities  in 
the  form  of  flesh  meal  (152 — 76  grams)  from  which  all  fat  had  been 
removed.  The  sheep  were  kept  in  Pettenkofer's  respiration  appara- 
tus, and  all  excretion  products  were  collected  and  measured. 

The  mean  daily  growths  of  crude  wool  were  in  the  one  case  11*33 
grams,  in  the  other  13'71 ;  a  table  of  digestion  coefficients  during  all 
j)eriods  is  given,  and  it  is  pointed  out  that  the  sum  of  the  amounts  of 
crude  fibre  and  of  non-nitrogenous  extractive  matters  digested  closely 
approaches  to  the  amount  of  non-nitroo^enous  extractive  in  the  original 
food.  Period  I,  extractive  in  food,  472  grams  ;  digested  food  fibre, 
]41  grams;  digested  extractive,  324  =  465  grams.  Do.  do.  sheep  11, 
473  grams.     In  Period  V,  the  results  are  respectively  459,  447'8,  455. 

The  percentage  of  hippuric  acid  was  lowered  as  the  proteids  in  the 
food  were  increased,  but  resumed  its  original  quantity  during  the 
periods  when  the  proteids  were  decreased ;  there  was  also  an  increase 
in  flesh  with  increase  of  proteids  ingested. 

As  regards  products  of  respiration  during  Period  1  (no  extra  nitro- 
gen), there  was  expired  727*4  grams  of  carbonic  anhydride,  of  which 
5r»4  per  cent,  was  produced  during  the  day — this  quantity  rose  as 
the  food  increased  in  richness  ;  and  in  Period  IV,  we  find  815*7  grams 
of  carbonic  anhydride  expired,  of  which  566  per  cent,  appeared  in 
the  day-time.  Finally,  during  the  last  period,  when  all  additional 
nitrogen  was  withdrawn,  the  total  carbonic  anhydride  was  676*0 
grams,  of  which  56*7  per  cent,  was  obtained  during  the  day. 

Although  the  results  were  not  as  satisfactory  as  could  have  been 
desired,  yet  the  authors  consider  that  an  increase  of  proteids  in  food 
is  accompanied  by  a  decrease  in  the  excretion  of  methane.  Other 
points  examined,  such  as  the  formation  of  fat  and  flesh  from  a  known 
quantity  of  proteids,  have  not  led  to  any  satisfactory  resulfs. 

E.  W.  P 

Oxygen  in  the  Blood  of  Animals  at  Great  Altitudes.  By 
ViAULT  {Conipt.  rend.,  112,  295 — 298). — The  author  has  previously 
found  that  one  of  the  first  effects  produced  on  animals  which  are  trans- 
ferred to  great  altitudes  from  the  low  levels  to  which  they  are  accus- 
tomed is  a  considerable  increase  in  the  number  of  red  corpuscles  in  the 
blood.  He  has  now  determined,  at  the  place,  the  quantity  of  oxygen 
in  the  blood  of  animals  on  the  upper  slopes  of  the  Cordilleras.  Sheep, 
at  a  height  of  4392  metres,  and  a  pressure  of  450  mm.,  gave  13*16  c.c. 
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and  13"30  c.c.  of  oxygen  per  100  c.c.  of  blood.  A  dog,  at  a  height  of 
3724  metres,  and  a  pressure  of  485  mm.,  gave  1826  c  c.  of  oxygen 
per  100  c.c.  The  maximum  absorptive  power  of  the  blood  in  these 
three  cases  was  16"0,  17*0,  and  25  c.c.  respectively.  Similar  results 
were  obtained  at  the  summit  of  the  Pic  du  Midi,  and  it  follows  that 
at  great  altitudes  the  proportion  of  oxygen  in  the  blood  of  animals  is 
practically  the  same  as  at  low  levels.  It  would  seem  that  the  greater 
rarefaction  of  the  oxygen  is  compensated  bv  the  greater  degree  of 
subdivision  of  the  red  corpuscles  and  their  consequent  greater  absorp- 
tive activity.  C.  H.  B. 

Increase  in  the  Quantity  of  Hsemoglobin  in  the  Blood 
according  to  the  Conditions  of  Existence.  By  A.  Mumz  (Compt. 
rend.,  112,  298 — 3ul). — Ordinary  rabbits  were  taken  from  the  plain  in 
August,  1883,  and  were  transferred  to  the  summit  of  Pic  du  Midi,  at  a 
height  of  2877  metres,  and  a  pressure  of  540  mm.  They  seemed  to 
acclimatise  at  once,  and  fed  and  multiplied  in  a  normal  manner.  In 
August,  1890,  some  of  the  rabbits,  born  on  the  Pic,  and  descendants 
of  those  transported  from  the  plain  many  generations  before,  were 
killed,  and  their  blood  compared  with  that  of  rabbits  living  on  the 
plain  :- 


Oxygen 

Solids 

Iron  in 

absorbed 

Sp.gr. 

per  cent. 

100  grams. 

by  100  o.c. 

Rabbits  from  Pic  du  Midi 

10601 

21-88 

70-2  mgr. 

17-28  c.c. 

Rabbits  from  the  plain. . 

1046-2 

3  5-75 

40-3     „ 

9-56    „ 

It  follows  that,  after  many  generations,  the  blood  of  animals  living 
at  great  altitudes  becomes  richer  in  haemoglobin,  and  thus  acquires  a 
greater  absorptive  power  which  compensates  for  the  i-arefaction  of  the 
oxygen. 

It  seems,  however,  that  a  comparatively  short  time  is  required  to 
bring  about  this  change.  The  blood  of  sheep  grazing  at  a  height  of 
2300 — 2700  metres,  to  which  they  had  been  tratisferred  from  the 
plain  six  weeks  before,  was  compared  with  that  of  similar  sheep  that 
had  remained  in  the  valley : — 

Oxygen 
Solid  matter        Iron  in  absorbed 
Sp.  gr.          per  cent.        100  grams.       by  100  c.c. 
Sheep  on  the  moun- 
tain       1053-2         18-19         60-4  mgr.      17-47  c.c. 

Sheep  in  the  valley     1038-0         13*58         32-5     „  7-32    „ 

The  blood  undergoes  the  same  change  in  the  process  of  fatten- 
ing :— 

Solid  matter        Iron  in  Oxygen  absorbed. 

Sp.  gr.  per  cent.         100  grams.  by  100  c.c. 

Fat  sheep 10580         20-33         57-0  mgr.  164  c.c. 

Ordinary  sheep  .      1038-0         13-60         33-0     „  7-7    „ 

C.  H.  B. 

Effect  of  Medicines,  and  especially  of  Valerian  Extract,  on 
the  Destruction  of  Dextrose  in  the  Blood.    By  L.  Butte  (Compt. 


r 
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rend.  112,  347 — 350). — The  dextrose  was  estimated  by  the  fermenta- 
tion method  with  the  use  of  a  mercurial  pump  (Quinquaud  and 
Grehant).  Sodium  hydrogen  carbonate  or  morphine  retards  the 
destruction  of  dextrose  in  the  blood,  but  curarine  accelerates  it. 
Valerian  extract  retards  the  destruction  very  considerably  w^hen 
added  to  freshly- drawn  blood,  and  also  when  injected  into  the  left 
femoral  vein  of  a  dog.  C.  JB.  B. 

Isolation  of  the  Glycolitic  Ferment  of  the  Blood.     By  R. 

Lepjne  and  Barral  (Compt.  rend.,  112,  411 — 412). — Fresh  dog's 
blood  was  defibrinated  and  placed  in  a  powerful  centrifugal  machine ; 
the  serum  thus  separated  was  foand  to  have  very  little  glycolytic 
power.  The  separated  corpuscles  were  treated  with  a  volume  of  salt 
water  equal  to  the  original  serum,  and  the  process  of  separation  was 
repeated  ;  the  salt  solution  contained  much  less  albumin  than  the 
serum,  but  its  glycolytic  power  was  much  greater.  A  second  treat- 
ment with  salt  water  gave  a  liquid  with  very  little  albumin,  but  with 
still  greater  glycolytic  power.  -It  follows,  therefore,  that  the  destruc- 
tion of  glucose  is  not  due,  as  Arnaud  has  supposed,  to  some  action  of 
living  blood  albumin  ;  the  results  point,  in  fact,  to  the  existence  of  a 
^^oluble  ferment.  C.  H.  B. 

™r  Human  Chyle  and  Ljrmph.  By  I.  Munk  and  A.  Rosenstein 
(Virchow's  Archiv,  123,  230 — 279). — In  the  present  research,  a 
female  patient,  18  years  of  age,  suffering  from  elephantiasis  of  the 
left  leg,  was  the  subject  of  numerous  observations.  At  varying 
periods,  fistulous  communications  between  the  swollen  lymphatics 
and  the  exterior  were  spontaneously  established,  and  the  lymph  which 
escaped  was  collected.  It  was  clear  under  ordinary  circumstances, 
but  after  a  fatty  meal  was  milky,  or,  in  other  words,  consisted  of 
chyle;  this  was,  no  doubt,  due  to  the  insufficiency  of  the  valves  of  the 
larger  lymphatic  channels.  Previous  cases  in  which  it  has  been 
possible  to  collect  human  chyle  or  lymph  are  alluded  to  ;  this  case 
seems,  however,  to  be  the  first  in  which  it  has  been  possible  to 
contrast  the  properties  of  the  lymph  and  chyle  of  the  same  individual. 
Observations  such  as  these  are  also  more  valuable  than  those  per- 
formed on  animals,  as  the  period  of  observation  can  be  more  prolonged 
than  in  those  cases. 

The  quantities  of  material  available  was  very  large,  about  130 
grams  of  chyle  being  collected  per  hour  during  digestion,  and  about 
half  that  quantity  of  lymph  during  periods  of  inanition.  By  availing 
themselves  of  religious  fast  days,  the  observers  were  able  to  make 
observations  on  the  fluid  collected  throughout  long  periods  (18  to  20 
hours)  of  abstinence,  and  to  compare  it  with  that  obtained  in  periods 
during  which  various  diets  were  administered. 

Hunger-lymph,  collected  at  least  12  hours  after  a  meal,  is  an  almost 
clear,  yellowish  fluid,  of  alkaline  reaction,  of  sp.  gr.  1*016  to  1*023, 
faint  odour,  and  saline  taste.     On   standing,   it  coagulates,  the  clot 

t consisting  of  fibrin  and  varying  numbers  of  leucocytes. 
Red  blood-corpuscles  and  free  haemoglobin  were  absent  on  all  occa- 


756  ABSTRACTS  OF  CHEMICAL  PAPERS. 

lymph-serum  contained  94  to  96  per  cent,  of  water,  and  of  the  solidp, 
albumin  was  the  most  abundant  constituent.  The  following  numbers 
were  obtained  in  two  analyses  : — 

I.  II. 

Total  prote'id  per  cent 3516  3o44 

Albumin 2-818  2*489 

Globulin    0-698  1-055 

Globulin :  albumin 1:4  1:  2"4 

The  amount  of  extractive  nitrogen  was  0 135  per  cent.  The 
ethereal  extract  (fat,  lecithin,  and  cholesterol)  was  0*06  to  0063  per 
cent.  The  alkalinity  in  terras  of  sodium  carbonate  was  0152  to 
0"183  per  cent.  In  normal  lymph,  it  is  probably  higher,  as  acids  are 
formed  during  coagulation. 

Chyle  collected  during  digestion  periods  is  milky  two  hours  after  the 
meal,  and  more  markedly  so  three  hours  after.  Fat  droplets  are  scanty, 
the  fat  being  present  in  the  finest  molecular  state  of  subdivision.  After 
a  diet  containing  little  fat,  the  percentage  in  the  chyle  is  from  2  to  3  per 
cent.  After  a  fatty  meal,  it  rises  to  4  or  5  per  cent.  The  amount  of 
water  sinks  in  a  corresponding  degi'ee.  When  the  fistula  was  open, 
about  60  per  cent,  of  the  fat  given  was  recovered  in  the  chyle  during 
the  13  hours  following  a  meal.  A  comparatively  small  fraction  must 
therefore  have  entered  the  blood  stream,  or  been  saponified,  or  escaped 
with  the  faeces.  The  fact  that  little  entered  the  blood  stream  was 
confirmed  by  analysis  ;  daring  both  hunger  and  digestion,  the  ethereal 
extract  of  the  blood  was  approximately  0*17  per  cent.,  if  the  fistula 
was  open ;  whereas,  during  fat  digestion,  when  the  fistula  was 
closed,  the  percentage  rose  to  0-43.  From  this  it  was  judged  that  an 
examination  of  the  chyle  at  repeated  intervals  after  a  meal  would 
give  a  correct  measure  of  the  rate  of  absorption.  Zawilski  (Arbeiten 
physiol.  Anstalt  Leipzig,  1876,  147)  stated  that  in  dogs  the  absorp- 
tion of  fat  began  two  hours,  and  reached  its  maximum  about  10 
hours,  after  a  meal.  In  the  present  research,  it  was  judged  advisable 
to  make  experiments  with  different  varieties  of  fat. 

Olive  oil,  to  which  6*4  per  cent,  of  free  oleic  acid  was  added,  was 
taken  as  an  instance  of  fluid  fat.  The  chyle  was  analysed  hourly. 
About  60  per  cent,  was  recovered  in  13  hours.  Ab.sorption  began,  as 
indicated  by  the  rise  in  the  percentage  of  fat  in  the  chyle,  between 
two  and  three  hours,  and  reached  a  maximum  from  four  to  six  hours, 
after  the  meal.  The  fat  separated  from  the  chyle  had  the  characters 
of  the  fat  in  the  food,  except  that  it  contained  only  2*4  per  cent,  of 
free  oleic  acid.  The  soaps  in  the  chyle  corresponded  with  about 
4  per  cent,  of  the  fat  given.  About  one-fourteenth  of  the  ethereal 
extract  consisted  of  lecithin,  and  one-fourteenth  of  cholesterol.  The 
proportion  of  lecithin  :  cholesterol  :  fat  =  1:1: 12.  Hoppe-Seyler,  in 
a  case  of  chylo-thorax,  gives  the  proportion  1  :  1*6  :  9  6  ;  Hasebroek^ 
in  a  case  of  chylo-pericardium,  as  1  :  1*9  :  6*1   (Abstr.,  1888,  736). 

Other  researches  were  similarly  made  with  mutton  suet ;  about 
55  per  cent,  was  recovered  in  the  chyle.  The  maximum  was  reached 
in  the  fifth  hour,  but  the  percentage  of  fat  in  the  chyle  remained, 
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liigfh  until  the  eif^hth  hour  after  the  maal,  or  about  two  hours  longer 
than  in  the  case  of  olive  oil. 

Fatty  acids  were  then  given,  pure  erucic  acid  being  selected. 
About  45  per  cent,  of  this  was  recovered  in  tlie  chyle,  not,  however, 
as  the  free  acid,  but  in  the  form  of  the  glyceride,  eruc'n  ;  the  syn- 
thesis probably  occurs  in  the  epithelial  cells  of  the  intestinal  mucous 
membrane  ;  only  a  trace  of  soap  was  found  in  the  chyle. 

Lastly,  spermaceti  was  given  ;  again  the  chyle  had  the  usual  milky 
appearance.  The  fat  appears  to  be  broken  up  in  the  intestine  into 
palmitic  acid  and  cetyl  alcohol ;  the  former  is  absorbed,  about  15  per 
cent,  being  recoverable  in  the  chyle.  It  is  not,  however,  absorbed 
as  the  free  acid,  but  appears  in  the  chyle  as  palmitin,  the  synthesis 
with  glycerol  occurring  as  before  in  the  epithelial  cells.  This  experi- 
ment thus  furnishes  the  key  to  the  modus  operandi  of  the  fact  so  often 
previously  observed,  namely,  that  animals  will  \;\j  on  normal  fat  even 
when  fed  on  spermaceti  and  other  unusual  forms  of  fat.  In  experi- 
ments on  dogs,  even  more  spermaceti  is  absorbed  than  in  man. 

W.  D.  H. 

Synthesis  of  Patty  Acids  in  the  Animal  Organism.  By 
Walther  {Chem.  Centr.,  1891,  i,  189—190;  Centr.  Physiol,  4,  590— 
591). — The  author's  experiments,  the  results  of  which  support  Munk's 
views,  were  made  with  dogs,  some  of  which  were  fed  on  egg  albumin 
and  starch,  whilst  others  had  fatty  acids  in  addition  to  this  food,  and 
the  results  showed  that  the  lymph  of  the  former  contained  very 
little  either  of  fatty  acids  or  fats,  whereas  the  lymph  from  the 
latter  contained  little  fatty  acids  but  much  fat,  and  since  the 
mucous  membrane  of  the  stomach  did  not  in  any  case  contain  any 
large  amount  of  fats  or  fatty  acids,  whilst,  on  the  other  hand,  that  of 
the  intestinal  canal  contained  very  considerable  quantities  of  fat,  the 
author  concludes  that  it  is  here  that  the  fats  are  synthetically 
formed  from  the  fatty  acidH. 

The  author  also  found  in  the  intestinal  canal  a  crystalline  sub- 
stance, soluble  in  ether,  which  contains  lecithin.  The  amount  of 
lecithin  found  in  the  stomach  and  canal  was  too  small  to  account  for 
the  glycerol  in  the  fat  formed.  J.  W.  L. 

Butter  Fat.  By  M.  Schrodt  and  0.  Henzold  (Landw.  VersucJis- 
Stat.,  38,  849 — 371). — The  object  of  the  experiments  was  to  ascertain 
the  variations  in  the  amount  of  insoluble  and  of  volatile  fatty  acids  in 
butter  fat,  and  the  relation  of  these  variations  to  the  period  of  lacta- 
tion and  to  the  feeding.  The  experiments,  which  extended  over  a 
year,  were  made  with  10  cows  (3  varieties).  The  winter  feeding  was 
meadow  hay  (6  to  7*5  kilos.),  oat-straw  (15  to  2  5  kilos.),  beetroot 
(5  kilos.),  wheat  bran  (8  to  45  kilos.),  cotton  cake  (1  to  1'5  kilos.), 
and  f«alt  (20  grams).  The  cieam  was  removed  from  the  milk  after 
24  hours.  The  filtered  butter  fat  was  kept  in  well-closed  bottles,  and 
several  samples  examined  together.  Besides  estimating  the  volatile 
and  insoluble  acids,  the  behaviour  towards  iodine  and  the  refractive- 
exponents  Avere  observed.  The  volatile  fatty  acids  were  determined 
in  5  grams  of  fat  by  Wollny's  method,  and  the  insoluble  fatty  acids 
by  Hehnei-'s  method  (also  in  5  grams).     The  amount  of  acid  found  is 
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expressed  in  c.c.  of  decinormal  alkali  ;  the  "  iodine  numbers  "  are 
grams  of  iodine  capable  of  being  absorbed  bj  100  grams  of  fat.  With 
regard  to  the  volatile  fatty  acids,  the  results  confirm  those  obtained 
by  Nilson  (Bied.  Centr.,  18,  171) ;  the  amount  depends  on  the 
p3riod  of  lactation  and  not  on  the  feeding.  The  amount  of  olein 
also  depends  on  the  period  of  lactation.  The  refractive  exponent 
is  a  fairly  constant  number.  Leaving  out  of  account  the  four  days 
subsequent  to  calvinsr,  the  numbers  vary  as  follows  :  volatile  fatty 
acids,  21-70  to  34-33  ;  iodine  number,  27-38  to  43-46  ;  refractive 
exponent,  1-458  to  1-463.  The  results  are  given  in  tables.  The 
amount  of  volatile  fatty  acids  is  greatest  about  two  months  after 
calving,  after  which  it  decreases  as  the  period  of  lactation  progresses. 
The  amount  of  olein,  on  the  other  hand,  increases  ;  and  the  amount  of 
insoluble  fatty  acids  is  higher  in  late  than  in  early  periods  of  lactation. 
(Compare  Mayer,  Abstr.,  1889, 173,  and  Vieth,  this  vol.,  p.  507). 

N.  H.  M. 

Influence  of  Alkalis  on  the  Glycogen  of  the  Liver.    By  E. 

DUFOUKT  (Ghern.  Cen^r.,  1891,  188—189;  from  Cenfr.  Physiol,  4,  58'.> 
— 590). — The  author  has  made  seven  parallel  experiments,  six  with 
dogs,  and  one  with  a  guinea-pig,  on  the  action  of  sodium  hydrogen 
carbonate  on  the  amount  of  glycogen  formed  in  the  liver.  The  dogs 
were  allowed  to  fast  for  four  days,  then  fed  with  meat  for  8 — 15  dajs, 
the  amount  being  the  same  for  each  pair  of  dogs,  and  to  one  of  each 
pair  2 — 5  grams  of  sodium  hydrogen  carbonate  per  day  was  given  in 
addition.  The  dogs  were  then  killed,  and  the  amount  of  glycogen 
determined  from  the  difference  between  the  amounts  of  sugar  present 
as  such  and  that  obtained  after  heating  with  hydrochloric  acid.  The 
following  table  gives  the  results  : — 


Dog  1. 

Dog  2. 

Dog  3. 

Dog  4. 

Dog  5. 

Dog  C. 

No 

With 

No 

With 

No 

With 

No 

With 

No 

Witli 

No  ,With 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

alk. 

Weight         in 

kilograrris  . . 

7-55  9-87 

8-5 

7-0 

8-5 

8-0 

6-0 

6-0 

6-8 

6-5 

;)-5 

8-2 

Weight  of  hver 

m  grams  . .  . 

800 

383 

215 

189 

148 

190 

192 

229 

271 

250 

230     190 

Sugar 

1  -64  3  -('6 

1-5 

2-52 

1-35 

2-43 

2-49 

3  01 

1-62 

2-16 

i-93 

2-56 

G-ljeogen 

1-39  5  18 

1-5 

1-60 

0-62 

2-28 

0-15 

3-78 

0-09 

2-33 

(•36 

1-43 

Total  sugar   . 

2-88  7-91 

2-85 

4-30 

1-83 

4-23 

2-39 

6-49 

2  47 

4-12 

2-99 

4-OtJ 

Total  sugar  per 

100  of  liver. 

0-96  2-06 

1 

L-32 

2-27 

1-23 

2-22 

1-24 

2-83 

0-91 

1-64 

1-30 

~~ 

The  experiment  with  guinea-pigs  was  carried  out  on  similar  lines, 
and  the  result  was  an  increase  in  the  amount  of  glycogen  formed  in 
the  liver  in  every  instance.  J.  W.  L. 

Urea.  By  K.  A.  H.  Morner  and  J.  Sjoquist  {Sl-awUnav.  Arcliiv 
Physiol.,  2,  43d — 187). — In  view  of  Schroder's  hypothesis  {Arch.  eujp. 
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J'atJi.  11.  Pharm.,  15,  364)  that  the  liver  cells  form  urea  irom  ammonium 
salts,  it  was  judged  necessary  to  examine  the  amounts  of  urea  and 
ammonia  excreted  in  various  liver  diseases.  In  cases  of  cirrhosis, 
syphilis,  and  cancer  of  the  liver  there  was  an  increased  amount 
of  ammonia,  and  lessened  amount  of  urea  found.  The  amount  of 
extractive  nitroo^en  was  in  some  cases  markedly  increased,  in  others 
not.  Also  in  cases  where  no  liver  disease  was  present,  an  increase 
of  ammonia  in  the  urine  was  sometimes  noted;  fir  instance,  in  a 
case  of  fatty  heart,  one  of  pyopn»?umotborax,  and  especially  in  a 
case  of  tetanus.  In  a  case  of  ascities  and  pleurisy,  the  amount  of 
extractive  nitrogen  was  not  increased,  and  the  amount  of  ammonia 
was  less  than  normal. 

The  various  methods  at  present  in  tvogue  for  the  estimation  of  urea 
are  discussed,  and  the  following  new  one,  ultimately  adopted  in  carry- 
ing out  the  investigation  : — 

5  c.c.  of  urine  is  mixed  in  a  flask'  with  5  c.c.  of  a  saturated 
barium  chloride  solution,  to 'which  >5  per  cent,  of  barium  hydroxide 
has  been  added.  To  this  was  added  100  c.c.  of  a  mixture  of  two 
parts  of  97  per  cent,  alcohol,  and  one-part  of  ether,  and  the  whole 
allowed  to  remain  in  a  closed  flask  until  the  next  day.  The  precipitate 
is  then  filtered  off  and  washed  with  the  alcohol  and  ether  mixture.  The 
alcohol  and  ether  are  then  distilled  off  from  the  filtrate  (plus  wash- 
ings) at  55".  When  the  volume  of  the  fluid  reaches  25  c.c,  a  little 
water  and  magnesia  are  added,  and  the  distillation  continued  until 
the  steam  has  no  longer  an  alkaline  reaction,  and  the  volume  of  tha 
fluid  is  10 — 15  c.c.  Some  drops  of  concentrated  sulphuric  acid  are 
then  added,  and  the  whole  placed  in  a  flask  on  the  water-bath.  The 
nitrogen  is  estimated  by  Kjeldahl's  method,  and  the  amount  of  urea 
calculated  from  the  nitrogen  found.  W.  D    H. 

Schreiner's  Base  (Spermine).  By  A.  Jurgens  (Ghem.  Centr., 
1891,  i,  193—194;  from  Fharm.  Zeit.  Buss.,  29,  726— 732).— Owing 
to  the  uncertainty  as  to  the  identity  of  Pohl's  specimen  of  this  base 
with  that  of  Schreiner,  the  author  has  examined  both  specimens. 

From  the  genital  organs  of  the  steer  the  author  has  isolated 
about  0  0003  per  cent,  of  Schreiner's  base,  and  his  results  substantiate 
Schreiner's.  He  considers  that  the  characteristic  odour  of  semen 
obtained  from  the  aurochloride  of  the  base  after  treatment  with  mag- 
nesium hasonly  a  negative  value,  since  the  mother  liquors,  from  which 
the  phosphate  of  the  base  had  been  separated,  gave  the  same  smell 
after  like  treatment. 

From  the  spermine,  after  treatment  with  magnesium,  a  derivative 
is  obtained  which  is  also  present  in  the  testicles,  and  whicb  must, 
therefore,  be  already  formed  in  the  semen.  Pohl's  specimens,  pre- 
]>ared  during  May,  June,  July,  and  August,  contained  no  spermine. 
Ammonium  phosphate  and  ammonia  produced  no  crystalline  pre- 
cipitate, auric  chloride  precipitated  an  amorphous  substance,  platinic 
chloride  gave  cubical  and  not  prismatic  crystals.  Calculated  on  the 
dry  substance,  the  author  found  54  per  cent,  of  mineral  matter  and 
43  per  cent,  of  sodium  chloride  in  a  July  specimen,  in  an  August 
specimen  5935  per  cent,  of  mineral  matter  and  568  per  cent,  of  salt, 
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whilst  the  dry  substance  contained  in  the  "2  per  cent."  solutions 
amounted  to  22  and  2*1  per  cent,  respectively,  so  that  of  the  so-called 
spermine  only  about  1  per  cent,  was  present.  The  biuret  reaction 
for  peptone  was  positiv^e.  J.  W.  L. 

Diastatic  Ferment  in  Urine.  By  Rosenberg  (Chem.  Centr., 
1891,  i,  185;  from  Centr.  Phydol.,  4,  587— 588).— The  author  found 
rarymg  quantities  of  a  diastatic  ferment  in  human  urine,  the  greatest 
quantities  occurring  a  few  hours  after  taking  food.  The  ferment  was 
detected  'both  directly  and  indirectly  after  extraction  with  fibrin,  by 
adding  «>  little  starch  paste  at  the  body  temperature,  and  then  testing 
for  sugar  w4th  5  per  cent,  potash  or  by  Trommer's  test. 

Experiments  with  animals  showed  that  ligaturing  the  ductus 
Stenoniani  only  increased  the  diastatic  ferment  in  the  case  of  herbi- 
voroe,  not  with  the  carnivorse,  which  only  show  traces  of  the  ferment 
in  the  urine. 

Trypsin  and  f-at  f'crment  were  never  detected  in  fresh  human  urine 
or  in  that  of  carnivorsB  ;  in  rabbits  only  when  the  ductus  Wirsungianus 
was  ligatured  ;  with  herbivorae,  after  this  procednre  the  diastatic  fer- 
ment appeared  in  the  urine.  J.  W.  L. 

Artificial  Preparation  of  Sphaeroliths  of  Uric  Acid  Salts. 
By  W.  Ebstein  and  A.  Nicolaier  (  Virchow's  Archiv,  123,  '67S — 376). 
— If  some  uric  acid  be  dissolved  on  a  microscope  slide  in  a  dilute 
alkaline  solution,  and  watched  with  the  microscope,  there  is,  after 
slight  concentration,  a  formation  of  round  particles  of  lu-ates  varying 
in  diameter  from  2  to  100  /a.  These  are  mixed  with  needles,  either 
singly  or  in  bundles.  As  solvents,  sodium  hydroxide,  potassium 
hydroxide,  lithium  carbonabe,  borax,  ammonia,  and  piperazine  were 
used;  the  best  results  were  obtained  by  using  the  uric  acid  sediment 
from  human  urine. 

With  the  polarising  microscope  between  crossed  Nicols,  the  sphaero- 
liths showed  a  right-angled,  Ijlack  interference  cross,  the  arms  of 
which  lay  parallel  to  the  polarisation  planes  of  the  Nicols,  and,  con- 
centric with  the  middle  point  of  this  cross,  coloured  interference 
rinos  were  seen. 


Similar  sphaeroliths  were  obtained  with  sodium  hydrogen  carbon- 
ate, so  that  they  may  consist  either  of  acid  or  normal  urates. 
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The  interest  of  such  an  observation  as  bearing  on  the  formation  of 
urinary  calculi  is  pointed  out.  'W.  D.  H. 

Pathology  of  Proteids-  By  S.  Martin  (Brit.  Med.  J.,  1,  1891, 
159 — 161). — Tbe  changes  in  structmre  that  occur  in  a  diseased  tissue 
or  organ  are  associated  with  chemiGal  ehangeSy  and  it  is  to  certain 
changes  in  the  proteids,  the  most  abunda.nfe  coKistituent  of  most  living 
structures,  that  attention  was  chiefly  directed  in  the  present  re- 
search. 

Although  peptones  and  albumoses  aire  formed  in  the  alimentary 
canal,  their  presence  elsewhere  in  the  body  is  pathological,,  as  during 
normal  absorption  they  are  regenerated  imto  the  blood  proie'ids.  The 
action  of  micro-organisms  during  piatrefaction  is,  first,  similar  to 
that  of  pepsin,  namely,  it  forms-  albumoses  and  peptones,  but,  sub- 
sequently, ptomaines  may  make  their  appearance.  Putrefaction 
(using  the  word  in  the  wide  sense  of  the  changes  due  to  microbes)  is, 
moreover,  a  frequent  factor  in  pathological  processes,  and  albumoses 
and  peptones  are  poisonous  substances.  If  these  poisons  are  formed 
in  decomposing  collections  of  cells,  as  in  abscesses,  empyema,  phthisis, 
&c.,  they  pass  into  the  lymph  and  blood-stream,  passing  ultimately 
from  the  body  by  the  urine,  constituting  what  is  generally  termed 
peptonuria,  but  which  should  be  more  properly  called  aJbumosuria, 
the  prote'id  which  is  present  being  deutero-albumose..  Illustrative 
oases  are  quoted  which  show  the  amount  of  albumose  im.the  pus  and 
in  the  urine  befoi-e  and  after  the  evacuation  of  the  absc&ss,  the  albu- 
mose in  the  urine  varying  with  the  amount  of  accumulated  pus. 

One  of  the  most  striking  features  of  pus-formation  which  is  com- 
mon to  it  and  albumose  poisoning  is  fever.  It  is  possible  that  other 
factors  have  also  to  be  considered  ;  thus  leucine,  often  found  in  pus, 
is  a  fever  producer ;  alkaloids,  if  they  do  exist,  have  yet  to  be 
isolated. 

In  ordinary  pus,  the  agent  which  forms  the  albumoses  is  probably 
not  an  enzyme,  but  the  Staphylococcus  pyogenes  aureus  ;  in  tubercle,  it 
may  be  the  tubercle  bacillus. 

But  the  presence  of  albumoses  in  disease  cannot  always  be  ascribed 
to  micro-organisms,  as  in  glycosuria  and  osteomalacia.  In  osteomal- 
acia the  diseased  bones  contain  an  albumose  similar  to  that  excreted 
in  the  urine,  and  perhaps  due  to  the  rapid  breaking  down  of  lowly- 
(Hganised  cells.  In  the  puerperal  state,  the  origin  of  the  albumose 
may  be  the  degenerating  cells  of  the  hypertrophied  uterus-  which  is 
undergoing  involution.  The  origin  of  albumoses  in  other  cases,  such 
as  measles,  is  at  present  involved  in  obscurity.  W.  D.  H. 

Specific  Gravity  of  Blood  in  Disease.  By  S.  M.  Copema?? 
(Brit.  Med.J.,  1,  1891,  161  — 163).— The  method  used  differs  from 
that  of  Roy  (Abstr.,  1887,  608),  by  the  fact  that  the  standard  solutions 
of  glycerol  and  water  used  contained  considerable  quantities  of  boro- 
glyceride  and  magnesium  sulphate,  and  a  small  amount  of  corrosive 
sublimate.     These  solutions  keep  perfectly. 

A  number  of  observations  on  the  specific  gravity  of  the  blood,  in 
cases  of  disease  chiefly  of  an  anaemic  character,  are  recorded.     It  was 
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found  that  wlien  a  rise  of  density  of  the  blood  is  produced  artificially, 
as  by  a  ligature  round  a  limb,  it  is  accompanied  by  a  corresponding 
rise  in  corpuscular  richness  ;  and  in  cases  of  disease  also,  it  appears 
that  the  number  of  corpuscles  is  an  important  factor,  if  not  the  most 
important.  But  in  -some  cases,  the  specific  gravity  of  the  plasuia 
must  vary  also,  particularly  in  one  case  of  pernicious  aneemia,  in 
wrhich  the  specific  gravity  of  the  entire  blood  was  only  as  higti  as  that 
of  normal  plasma.  W.  D.  H. 

Idiosynerasyr  of  certain  Animals  with  respect  to  Phenol.    By 

ZwAAJ^DEMAKEE  {Oompt.  vend.,  112,  4*J2 — 493). — Quantities  of  phenol 
insufficiewt  to  produce  any  evil  effects  on  dogs  and  rabbits,  throw 
cats  and  rats  into  violent  convulsioi*s,  terminating  in  death  from 
respiratory  paralysis.  As  little  as  11  milligrams  per  kilo,  of  body 
weight  was  sufficient  k)  pix)dnce  slight  convulsions  in  an  adult  cat. 
This  idiosyncrasy  is  probably  due  to  a  peculiar  excitability  of  the 
nervous  centres.  C.  H.  B. 

Physiological  Action  of  Tihebaine,  Narcotine,  and  their  De- 
rivatives.  By  R.  Stockman  and  D.  B.  Dorr  {Brit.  Mfd.  J.,  1,  18l>l, 
157 — 159). — In  continuatioa  of  a  previous  research  (Absti*.,  1890, 
1178),  certain  opium  alkaloids  and  some  of  their  derivatives  were 
studied,  aaid  the  results  confirm  the  conclusion  previously  arrived  at, 
that  the  addition  or  substitution  of  certain  radicles  modifies  very 
superficially  the  original  action  of  the  alkaloid. 

Thebame  (vinyl  ether  of  morphine,  Gn  His (C2H30)N02,  Grimaux) 
in  physiological  action  beloaigs  to  the  morphine  group.  It  stands, 
however,  at  its  extreme  limit,  a>nd  more  closely  resembles  strychnine 
than  morphine;  a  slight  preliminary  narcotic  stage,  observed  after 
small  doses,  stamps  it,  however,  as  somewhat  different  from  strycli- 
nine. 

Methylthehainiiim  sulphate,  (C  191121^.030113)2804,  is  obtained  by 
adding  methyl  iodide  (1  mol.)  to  thebaine,  and  decomposing  the 
iodide  formed  with  silver  sulphate.  Its  crystals  are  colourless,  and 
freely  soluble  in  water.  From  experiments  on  frogs  and  rabbits,  the 
conclusion  is  drawn  that  the  physiological  action  of  the  drug  is  not 
very  different  from  that  of  thebaine;  its  tetanising  power  is,  how- 
ever, diminished,  and  its  paralysing  action  on  cord  and  motor  nerve 
terminations  is  increased. 

Narcotine,  C22H23NO7,  cotarrnne,  GioHiglS'Os,  and  hydrocotarnine, 
C12H15NO3,  were  also  examined.  These  also  all  belong  physiologically 
to  the  morphine  group,  their  chemical  differences  altering  their  action 
in  degree  but  not  in  kind.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Cultivation  Products  of  the  Tubercle  Bacillus.  By  E.  M. 
OiiOOKSHAXK  and  E.  F.  Herroun  (Brit.  Med.  J.,  1,  1891,  401—403).— 
In  cultivations  of  the  tubercle  bacillus  in  o-lvcerol  broth,  albuminous 
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substances  of  the  nature  of  albumose  and  peptone  were  identified, 
and  also  a  substance  which  gives  the  reactions  of  an  alkaloid.  The 
latter  was,  however,  obtained  in  too  small  a  quantity  for  more  than 
a  qualitative  analysis.  Injected  into  animals,  symptoms  similar  to 
those  produced  by  Koch's  "  tuberculin"  were  obtained. 
m  W.  D.  H. 

Bacterial  Decomposition  of  Cane-sugar  with  Formation  of 
a  New  Lactic  Acid.  By  h\  Schardixger  {Morcatsh.,  11,  545—559). 
— See  this  vol.,  p.  id^^j. 

Conversion  of  Starch  into  Dextrin  by  the  Butyric  Ferment. 

By  A.  YiLLiKRs  (Coiiipt,  rend.,  112,  435— 457).  — See  this  vol.,  p.  659. 

Formation  and  Migration  of  Carbohydrates  in  Leaves.     By 

W.  Sai'OSCHNIKOFf  (Chem.  Centr.,  1891,  i,  96 — 94  ;  from  Ber.  deut.  hot. 
Gess.,  8,  233—242). — 1.  The  Migration  of  the  Carbohydrates  out  of  the 
Leaves. — The  results  of  the  author's  experiments  show  that  the  carbo- 
hydrates pass  out  of  the  leaves  much  more  quickly  when  on  the  plant, 
than  when  cut  otf  and  laid  in  water  ;  that  they  pass  f  n^m  the  leaves 
the  more  quickly,  the  fewer  the  number  of  leaves  ;  and  that  this  rate 
depends  on  the  rapidity  of  growth.  In  spring  and  summer  all  the 
starch  disappears  in  1 — 2  days  or  less,  whilst  in  winter  the  process 
occupies  from  7 — 14  days.  The  starch  is  probably  transformed  into 
glucose  previous  to  passing  out  of  the  leaf,  ^aiid  the  rate  at  which  this 
change  takes  place  depends  on  the  rate  at  Avhich  the  soluble  product, 
glucose,  passes  away.  The  starch  contained  in  leaves  cat  off  and 
jilaced  in  water  remains  for  a  week  or  more  unchanged,  whilst  that 
in  leaves  on  the  plant  frequently  disappears  in  12  hours. 

2.  Formatio7i  of  Carbohydrates. — In  order  to  determine  the  rate  of 
formation  of  carbohydrates  in  the  leaves,  the  amount  actually  present 
was  determined,  and  the  rate  of  migration  was  allowed  for.  The 
following  figures,  expressing  the  weight  of  carbohydrates  in  grams 
formed  per  square  metre  of  leaf  per  hour,  were  obtained  in  this  way 
for  the  varying  states  of  the  weather. 

Plant — Helianthus  annuus,  sky-clear  =  0*729  and  0'481  ;  clear,  but 
a  few  clouds  =  0594  and  U'42S  ;  clear,  with  frequent  white  clouds 
=  0-379;  beclouded  —  0*140,  0'147,  and  0-141.  lor  Cucurbita  pepo, 
the  following  were  found :  clear  sky  =  0-403,  and  cloudy  =  0-298, 
showing  a  more  rapid  formation  under  a  clear  sky. 

In  the  case  of  leaves  cut  ott'  the  plant,  the  amount  of  carbonic 
anhydride  assimilated  is  limited,  probably  owing  to  the  collection  of 
assimilated  substance.  A  leaf,  containing  no  starch,  and  which  had 
been  kept  for  two  or  three  days  in  darkness,  was  better  able  to 
assimilate  carbonic  anhydride  than  one  which  had  not  been  kept  from 
the  daylight,  but  which  contained  starch.  From  experiments  on  the 
assimilation  of  carbonic  anhydride,  it  was  fourd  that  there  was  not 
so  much  glucose  formed  in  the  leaf  as  corresponded  with  the  amount 
of  carbon  absorbed,  and  the  author  concludes  that  some  other  sub- 
stance is  formed  besides  glucose.  J.  W.  L. 
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Assimilation  of  Nitrogen  from  the  Air  by  Robinia  pseud- 
acacia.  By  B,  Frank  {Chem.  Ceiitr.,  1891,  i,  93  ;  from  Ber.  deut.  hot. 
(Jiss.,  8,  292 — 294). — One  sred  of  Robinia  pseitdacaria  was  allowe  i 
to  germinate  in  each  of  a  series  of  pots  containing  sterilised,  nitrcgen- 
free  quartz  sand,  mixed,  with  a  non- nitrogenous  nutrit  nt  solution.  To 
the  sand  was  added  a  small  quantity  of  earth,  taken  from  Avhere  old 
Jlobinia  were  growing.  'J'he  germination  and  growth  proceeded 
normally,  and  a>t  the  end!  of  125  da/ys  the  plants  were  22  cm.  high, 
and  had  from  5 — 7  leaves  each,  which  measured  from  9 — 18  cm.  in 
length.  On  the  roots  of  each  plant,  a  numher  of  nodules  had  formed, 
varying  in.  size  from  that  of  mustard  seeds  to  that  of  a  pea.  Some 
of  these  were  entirely  empty,  whilst  others  had  commenced  to 
undergo  this  process.  The  dry  substance  of  four  of  the  plants 
weighed  4411  grams,  and  contained  0*092  gram  of  nitrogen  ;  the 
nitrogen'  contained  in  the  seeds  of  these  plants  amounted  to  00024 
gra^m.  J.  W.  L. 

Analysis  of  Milk  of  Ripe  and  Unripe  Cocoanuts.    By  L.  h. 

Van.  Slyke  {Amer.  Chem.  /.,  13,  180 — 181). — The  milk  of  the  unripe 
nuts  wafl  transparent  like  water,  containing  in  su-ipension  a  little 
cloudy -white  substance,  which  was  readily  removed  by  filtration.  In 
the  ripe  nut,,  the  milk  was  quite  turbid  in  appearance,  and  did  not 
filter  clear.  The  specific  gravity  was  determined  by  a  picnometer, 
water  by  dirying  at  60",  and  proteids  by  Gunning's  modification  of 
Kjeldahl's  method.  Mamraerbacher's  analysis  probably  refers  to  ripe 
cocoanuts. 


Weight  in  grams 

Sp.  gr.  at  15  -5° 

Water,  per  cent.,  at  00° 

Ash,  per  cent 

Glucose,  per  cent 

Cane  sugar,  per  cent.  . . 

Proteids,  per  cent 

Fat  per  cent,  (ether  ex- 
tract)     


Milk  of  uniiipe  cocoanuts. 


NO;l. 


230  5 

1  -0246 

94-37 

0-575 

4-58 

trace 

0-120 

0  084 


No.  2.   Noi  3.   Noi  4l  No.  5.   No.  6 


378  -6 
1  0230 
94-48 
0-635 
3-83 
trace 
0-126 

0  100 


347  -0 
1  -0223 
94-59 
0-675 
3-45 
trace 
0-114 


0-338    0-131 


383-7  350  0 
1-02301  -0221 
94 -89  195 -27 
0  -611  0  -608 
4-06  I  4 -36 
trace  trace 
0-205   0  140 


0  145 


330  0 

1-0215 

96-43 

0-602 

3-56 

trace 

0  095 

0-120 


M    g 


No.  7. 


109  -6 
1-0440 
91-23 
106 
trace 
4-42 
0  291 

0-145 


No.  8. 


151  9 

104J2 

91  -50 

1-19 


0-46 
0-07 


A.  G.  B. 


Analyses  of  Beetroot  Seed.  By  N.  Laskowsky  {Landw.  Versiu-hf^- 
Stj,t.,  38,  317 — 319). — The  analysis  of  the  seeds  gave  the  following 
results: — Water,  10  per  cent.;  proteids,  20-13;  fat,  17"0o;  crude 
fibre,  454;  as'i,  3'74;  cellulose  free  from  nitrogen,  4t54.     Various 
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samples  were  examined  with  regard  to  tlie  quantity  of  fat  contained 
in  the  seed;  the  percentages  found  varied  from  2309 — 20'76. 

E.  W.  P. 
Composition  of  Drainage  Waters.  By  P.  P.  Dehekain  (Gompt. 
rend.,  112,  465 — 109). — Experiments  were  made  with  soils  from  dif- 
ferent parts  of  France,. two  from  the  north  and  two  from  the  district  of 
Limagne,  in  the  Auvergne..  The  experimental  pets  contained  50  kilos., 
and  the  results  are  calculated  to  Ikilos,  per  hectare  ;  from  March  to 
December,  1890,  the  quantity  of  nitric  nitrogen  lost  in  the  drainage 
waters  was  as  follows  : — 


I 


Soil  from — 

Wardrecques  (Pas  de  Calais) 1524 

Blaringhem  (N"ord)     128-1 

Marmilhat  (Puy  de  Dome) 62'5 

Palbost  (Puy  de  Dome) 45-2 


The  soils  from  the  north  lose  a  much  greater  quantity  of  nitrates, 
although  they  are  poorer- in-  nitrogen  than  the  soils  of  Limagne.  No 
detinite  relation  could  be  traced  between  the  quantity  of  nitrates 
formed  in  the  soil  and  the  quantity  of  water  retained.  The  smaller 
quantity  of  nitrates  in  the  soils  of  Limagne  is  probably  due  to  the  fact 
that  they  contain  a  large  quantity  of  organic  matter,  which,  as  War- 
ington  and  Winograd&ki  hav^e  shown,  retards  nitrification.  The  two 
soils  from  the  north  lose  their  fertility  rapidly,  owing  to  the  great 
loss  of  nitrates  in  the  drainage,,  and  they  require  constant  manuring, 
whilst  the  soils  of  Limagne  require  much  less  constant  attention. 

The  quantity  of  nitrates  in  soils  is  usually  deficient  in  spring,  but 
nitritication  proceeds  rapidly  in  the  autumn,  and  after  harvest  there 
is  often  great  loss  of  nitrogen  in  the  drainage.  During  October,  1889, 
soils  at  Grignon  lost  72  2  kilos,  of  nitric  nitrogen  per  hectare.  The 
author  has  previously  proposed  to  sow,  after  harvest,  some  rapidly 
growing  plant,  such  as  mustard,  rape,  or  colza,  in  the  hope  that  these 
crops  would  retain  the  nitrates,  and  when  worked  into  the  soil  in  the 
late  autumn,  or  in  spring,  would  restore  to  the  soil  the  nitrogen 
which  would  otherwise  have  been  lost  in  the  drainage,  besides  pro- 
viding a  useful  organic  manure.  Experiments  in  this  direction  were 
made  in  the  autumn  of  18'.)0,  and,  although  the  season  was  unfavour- 
able, the  results  were  satisfactory.  From  July  to  November  there 
was  very  little  rain,  and  the  consequent  dryness  of  the  soil  retarded 
nitrification,  so  that  the  loss  in  the  drainage  of  bare  soils  w^as  much 
below  normal.  From  November  1st  to  7th,  1890,  the  loss  of  nitric 
nitrogen  in  kilos,  per  hectare  from  bare  soils  was  as  follows  : — 

Beet-root  gathered  in  October 7"5 

Maize  gathered  in  August 14o 

Hemp  gathered  in  August 10*5 

With  a  protective  crop,  the  loss  during  the  same  period  was  very 
small  indeed. 

Colza,  after  oats 087 

Rape,  after  peas 0  51 
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If  the  protective  crop  is  killed  by  frost  before  it  has  been  worked 
into  the  soil,  its  efficiency  disappears.  Colza,  however,  will  live 
throngh  the  winter  in  comparatively  mild  climates,  and  in  severe 
climates,  since  the  loss  by  drainage  during  December  is  always  very 
small,  the  crop  may  be  worked  into  the  ground  in  November. 

Whether  the  nifrogen  retained  will  repay  for  the  cost  of  seed 
and  of  labour  depends  on  circumstances,  and  especially  on  the 
actual  value  of  the  loss  by  drainage.  It  seems  to  be  better  to  use 
Leguminosm  with  Gruciferce  for  the  protective  crop,  instead  of  Crucifene 
alone,  but  the  author  will  report  subsequently  on  experiments  in  this 
direction.  C.  H.  B. 


Analytical    Chemistry. 


Reactions  for  Microchemical  Mineral  Analysis.  By  H. 
Behrens  {Jahrh.  /.  Min.,  Beilage  7,  434 — 470). — By  the  investigations 
of  Haushofer  and  of  Streng  the  employment  of  the  microscope  in 
chemical  investigations  has  been  grea.tly  extended.  The  method  was 
originally  confined  to  the  identification  of  the  rock-forming  minerals. 
At  the  present  time,  it  forms  a  valua»ble  aid  to  qualitative  analysis. 
The  saving  of  time,  of  material,  and  of  working  space  presents  such 
great  advantages  for  the  microchemical  method,  that  anyone  who  has 
had  practice  with  this  method  would  invariably  use  the  microscope 
for  certain  reactions,  such  as  for  potassium,  calcium,  and  magnesium. 
The  author  has,  therefore,  prepared  this  paper,  which  is  too  lengthy 
to  admit  of  complete  abstraction,  giving  complete  instructions  fo:* 
conducting  microchemical  mineral  analyses.  After  giving  details  as 
to  the  mode  of  dissolving  the  material  to  be  examined,  he  deals  with 
decantation  and  filtration,  sublimation,  evaporation,  instruments,  and 
reagents,  and  finally  devotes  28  pages  to  an  enumeration  of  the 
microchemical  reactions  of  the  various  elements,  arranged  in  alpha- 
betical order.  B.  H.  B. 

Apparatus  for  the  Estimation  of  Water  in  Mineral  Analysis. 
By  T.  M.  Chatakd  {Amer.  Ghem.  /,,  13,  IIU — 113). — Many  minerals 
lose  the  whole  of  their  water  only  when  heated  for  a  considerable  time 
at  a  temperature  at  which  glass  softens  ;  for  such,  the  author  employs 
a  platinum  tube.  A  figure  in  the  original  paper  represents  a  con- 
venient form  of  tube,  and  an  air-bath  specially  adapted  for  the  pre- 
liminary drying  before  the  ignition.  The  tube  is  250 — 300  mm. 
long,  and  16  mm.  external  diameter;  it  tapers  at  one  end  into  a  tube 
80  mm.  long  and  5  mm.  diameter,  to  which  is  sealed  a  glass  adaptor, 
for  connection  with  the  absorption  apparatus.  The  other  end  of  the 
larger  tube  is  fitted  with  a  collar  of  phosphor-bronze,  into  which  fits 
a  perforated  stopper  of  the  same  metal.  That  portion  of  the  tuDe 
which  is  to  be  heated,  is  rendered  impervious  to  the  gases  of  the 
flume,  and  at  the  same  time  protected  from,  injury,  by  a  wrapping  of 
asbestos-paper   soaked  with  a  saturated  solution  of  borax  ;  this  is  in 
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its  turn  covered  with  a  sheet  of  platinum  foil,  and  then  highly  heated 
and  slowly  cooled.  The  platinum  boat  containing  the  substance  is 
placed  in  a  cylinder  of  platinum  foil,  closed  at  the  end  nearest  the 
stopper  by  a  cap,  in  which  there  is  a  small  hole  to  allow  of  the 
passage  of  the  air  current;  this  cylinder,  whose  object  is  the  preven- 
tion of  loss  by  spurting,  is  thrust  into  the  coated  portion  of  the  large 
tube,  together  with  two  rolls  of  platinum  gau/e,  one  at  each  end  of 
the  cylinder.  A.   G.  B. 

Detection  and  Estimation  of  Hydrocbloric  Acid  in  Gastric 
Juice.  By  A.  b'AWiZKY  {Virchow's  Archiv,  123,  292 — 309). — Hydro- 
chloric acid  is  usually  detected  in  the  gastric  juice  by  means  of 
certain  colour  reactions.  It  is  well  known  that  prote'ids  form,  with 
hydrochloric  acid,  loose  combinations,  and  the  presence  of  these  sub- 
stances may,  therefore,  interfere  with  tests  for  the  acid.  These 
substances,  or  their  digestive  products^  conveniently  grouped  under 
the  heading  peptone,  are  apt  to  occur  in  the  stomach  ;  hence  the 
necessity  of  ascertaining  correctly  the  value  of  these  colour  re- 
actions in  their  presence.  Ewald  [Zeit.  Klin.  Med.,  1,  619)  pointed 
out  that  the  presence  of  peptone  interferes  with  the  methyl-violet 
and  tropaeolin  leactions.  Seemann  (ibid.,  5)  made  some  qualitative 
experiments  in  the  same  direction;  and  Moritz  (Deutsch.  Arch.  Klin. 
Med.,  13),  from  observations  on  two  healthy  persons,  found  that  the 
reactions  with  congo-paper  and  tropaeolin  did  not  succeed  when  tlie 
proportion  of  peptone  to  aoid  exceeded  8or=12  to  1.  In  the  present 
search,  attention  was  particularly  directed  to t  the, most  delicate  of 
ese  colour  tests,  namely,  the  methyl-violet  reaction,  and  Giinsburg's 
phloroglucinol  reaction,  with i  the  resmlt,  similar  to  that  obtained  by 
Moritz,  that  the  reactions  idid  not  succeed  when  the  proportion  9  :  1 
was  exceeded. 

The  acidity  of  gastric]  juice  may  be  due  to  hydrochloric  acid,  lactic 

id,  and  fatty  acids  ;  and  thCiquestion  next  investigated  vwas  whether 

n  approximate  estimation  of  the  hydrochloric  acid  mig^ht  be  made 

by  simply  titrating-  with  standard  lalkaili,  supposing  that  lactic  acid, 

as  tested  for  by  Utfelmann's  reaction,  was  absent ;  it  was  found  that 

such  a  simple  mefcbdd  gives  fallacioiis  results. 

The  best  method  is  considered  to  be  that  of  Sjoquist  (Abstr.,  1889, 
302);  the  end  reaction  ;  is,  however,  rather  obscure,  and- several 
moditications  have  -consequently  been  suggested.  Thus,  v.  Jaksch 
(Sitzungsb.  Wien.  Ahad.,  98,  Abth.  3,  1 1890)  estimates  the  barium 
chloride,  gravimetrically,  as  the  sulphate.  Salkowski  suggested  to 
the  author  a  modificationawhich^  would  not  be  so  lengthy  as  this,  and 
a  series  of  experiments '^on  artificial  mixtures  of  hydrochloric  and 
lactic  acids,  and  peptone  sho*v,s  that  it  is  equally  delicate.  The 
method  consists  in  adding  excess  of  barium  carbonate  to  10  c.c.  of  the 
test  liquid,  evaporating  ^  to  dr^'ness,  and  burning  oU  the  organic 
rv'sidue.  The  barium  c^i<lopfde  is  extracted  with  hot  water,  filtered, 
and  sodium  or  ammonium  carbonate  added  to  the  filtrate,  until  the 
barium  is  completely  precipitated  as  carbonate.  The  precipitate  is 
collected,  washed  with  w^ater  until  the  washings  give  no  reaction  with 
silver  nitrate;  it  is  then   dissolved  in  hydrochloric  acid,  evaporated 
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to  dryness,  dissolved  in  water,  and  the  chlorine  titrated  with  a  standard 
silver  nitrate  solution,  with  potassium  chromate  as  indicator.  The 
solubility  of  barium  carbonate  in  water  is  so  slight  as  to  make  no 
practical  difference  in  the  result. 

Bourget's  modification  (Arch.  Med.  exper.  Anat.  Pathol.,  p.  444)  is 
very  similar.  He  dissolves  the  barium  carbonate  in  a  known  quantity 
of  hydrochloric  acid,  and  then  titrates  with  normal  soda. 

W.  D.  H. 

Mode  of  Combination  of  Sulphuric  Acid  in  Plastered  Wines, 
and  the  Detection  of  Free  Acid  int  Wines.  By  L.  Magnier  dk 
LA  Source  (Compt.  rend.,  112,  341 — 343). — The  author  criticises  the 
paper  of  Roos  and  Thomas,  and  considers  that  when  a  wine  has  been 
thoroughly  plastered,  some  of  the  potassium  must  necessarily  be 
present  as  hydrogen  sulphate  when  a  formation  of  potassium  hydro- 
gen tartrate  has  taken  place. 

Sulphuric  acid  added  to  wine  in«  c|juain»tity  exceeding  1  gram  per 
litre  cannot  be  detected  in  the  ash,  unless  potassium  carbonate  is 
added  before  evaporation.  Tlii*  is.  the  limit  at  which  the  presence  of 
the  acid  can  be  distinctly  recognised  by  the  taste.  C.  H.  B. 

Separation  of  Titanium,  Chromium,  Aluminium,  Iron, 
Barium,  and  Phosphoric  Acid  in  Rock  Analysis.  By  T.  M. 
Chatard  (Amer.  Chem.  J.,  13,  106 — 110). — The  author  asserts  that 
success  with  this  process,  which  is  a  combination  of  several  methods, 
depends  on  careful  attention  to-  niumerous  details,  for  which  the  origi- 
nal must  be  consulted.  The  following  gives  an  outline  of  the  process. 
Silica  is  eliminated  by  evaporation  with  sulphuric  and  hydrofluoric 
acids.  The  residue  is  treated  with  hydrochloric  acid,  which  leaves 
barium  sulphate  and  unattacked  minerals ;,  fusion  with  sodium  carb- 
onate decomposes  the  latter,  and  enables  the  barium  to  be  determined. 
The  original  hydrochloric  acid  solution  and  the  various  secondaty 
solutions  obtained  during  the  fusion  and  the  precipitation  of  the 
barium,  all  of  which  should  contain  the  chromium  and  iron  as  sesqui- 
oxides,  are  mixed,  precipitated  with  ammonia,  the  precipitate  redis- 
solved,  and  again  precipitated  to  eliminate  magnesium.  The  precipi- 
tate is  once  more  dissolved,  the  solution  evaporated,  and  the  residue 
fused  with  sodium  carbonate  and  nitrate.  The  melt  is  dissolved  in 
water,  and  the  titanium  determined  in  the  insoluble  portion  by 
Gooch's  method  (Proc.  Amer.  Acad.,  12^  435;  Abstr.,  1886,  492). 
The  solution  containing  chromic  and  phosphoric  acids  is  heated  with 
ammonium  nitrate  as  long  as  aluminium  phosphate  and  hydroxide 
are  precipitated  ;  the  phosphoric  acid  is  determined  by  the  molybdate 
method.  The  filtrate  is  precipitated  with  ammonia  and  ammonium 
sulphide  ;  the  precipitate  is  dissolved,  the  solution  oxidised,  evaporated, 
treated  with  sodium  hydrogen  carbonate,  and  filtered  after  some 
hours ;  this  eliminates  any  remaining  alumina,  after  which  the 
chromium  is  reduced,  and  precipitated  with  ammonium  sulphide. 

A.  G.  B. 

Quantitative  Estimation  of  Pentaglucoses  (Pentoses)  in 
Vegetables.  By  G.  be  Chalmot  and  B.  Tollens  (Ber.,  24,  694— 
695). — The   authors  have   improved    the   method    of    Giinther   and 
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Tollens  (Abstr.,  1890,  1352).  The  decomposition  of  the  substances 
is  effected  as  before,  with  hydrochloric  acid,  but  the  furfuraldehyde, 
instead  of  being  titrated,  is  precipitated  with  phenylhjdrazirie  acetate, 
and  the  hydrazone  weighed.  The  distillation  is  conducted  on  a  bath 
of  Rose's  metal,  with  hydrochloric  acid  of  sp.  gr.  I'OG  (100  c.c), 
fresh  portions  of  the  latter  being  added  until  the  distillate  no  longer 
gives  the  fnrfuraldehyde  reaction.  It  is  then  made  faintly  acid  with 
acetic  acid,  and  in  a  determinate  volume,  precipitated  with  phenyl- 
hydrazine  acetate,  th«  hydrazone  being  collected  in  an  asbestos  filter- 
ing tube,  dried  in  a  special  drying  apparatus  in  a  vacuum  at  50 — 60° 
and  weighed  ;  a  correction  is  applied  for  its  solubility. 

Arabinose,  when  sm-all  quantities  (0*2  gram)  are  taken,  yields 
>2'7  per  cent.,  and  with  larger  quantities  (0*5  gram),  47*7 — 502  per 
;ent. ;  and  xylose,  56 — 59  per  cent,  of  fnrfuraldehyde.  The  mean 
rield  is  :  Arabinose,  48*72  per  cent. ;  xylase,  5'6'25  per  cent  ;  and 
)entaglucoses  (pentoses),  generally  52-5  per  cent.  <of  furfuraldehyde. 

Quantitative  estimations  of  pentaglucoses  (pentoses)  in  the  under- 
lentioned  substances  (of  which  2 — 5  grams  were  taken),  by  this 
tethod  gave  the  following  results  : — 

Cherry  gum 45 — 46  per  cent.  Arabinose. 

Wheat-straw 249         ,,         xylose. 

Oat-straw 22  6 

Beech-wood 197         ,,              ,, 

Fir- wood 7'8         ,,              ,, 

Duplicate  estimations  of  the  above  gave  a,  maximum  difference  of 
)'6  per  cent,  of  furfuraldehyde.  It  is  thus  established  that  penta- 
glucoses (pentoses)  are  very  widely  distributed  in  nature. 

A.  R.  L. 

Estimation  of  Invert-sugar  in  Molasses.  By  Strieglku 
{Chem.  Gentr.,  1891,  i,  211 — 212  ;  from  Zeit.  Vereins  Ruhenzuckerind., 
1890,  418,  964 — 975). — The  author  prefers  Soldaini's  reagent  to  that 
of  Nessler  for  the  determination  of  the  invert-sugar  in  molasses,  and 
he  also  prefers  clearing  with  sodium  carbonate  and  ''blood-charcoal" 
to  lead  acetate,  lie  recommends  the  following  method: — 10  grams 
f  molasses  is  weighed  and  dissolved  in  a  100  c  c.  flask  with  70  c.c.  of 
water,  precipitated  with  sodium  carbonate,  and  warmed  at  90 — 95°, 

.until  the  precipitate  becomes  dense,  then  cooled  by  immersion  in  cold 

t  water,  diluted  to  100  c.c,  and  shaken  with  1 — 2  grams  of  blood- 
charcoal.     50  c.c.  of   the  filtrate   is  added  to  lOO  c.c.  of  Soldaini's 

i  reagent,  which  must  be  in  a  state  of  ebullition  ;  the  liquid  is  heated 
further  until  boiling  again  commences,  boiled  for  four  minutes,  and 
allowed  to  rest  for  one  minute.     It  is  then  filtered  through  a  double 

.filter,  and  after  one-half  or  two-thirds  of  the  filtrate  has  passed 
through,  it  is  returned  to  the  filter  again,  after  which  the  precipitated 
cuprous  oxide  is  washed  with  potassium  hydrogen  carbonate  solution, 

luntil  free  from  cupric  sulphate,  and  then  finally  washed  with  hot 
water. 

From  the  author's  results,  50  milligrams   of  invert-sugar  reducrj 
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from  140'5  to  144'5  milligrams  of  copper;  Herzfeld  found  133  8  milli- 
grams ;  Bodenbender  and  Scheller  found  141 — 142  milligrams. 

J.  W.  L. 
Estimation  of  Free  Fatty  Acids  in  Fodder.  By  G.  Loges  and 
C.  Claes>en  (Laiidw.  Versuchs-StaL,  38,  314 — 316). — Four  methods 
of  estimating  the  free  fatty  aoid  in  fodders  were  compared  for  acca- 
racy.  The  methods  were: — (1)  to  extract  with  ether,  and  titrate 
after  previous  drying  for  three  hours  ;  (2)  after  three  hours'  drying, 
to  add  alcohol  to  the  ethereal  extract,  and  then  titrate  ;  (3)  without 
previous  drying,  to  extract  and  treat  as  in  (2)  ;  (4)  to  digest  for 
three  hours  in  cold  ether,  and  titrate  aliquot  portions  of  the  filtrate, 
with  addition  of  alcohol  ;  an  alcoholic  solution  of  sodium  hydroxide 
was  employed,  and  phenolphthalein  used  as  indicator.  Results  : — 
(1)  gives  too  low  values,  as  in  estimating  the  fnt  of  many  fodders  a 
loss  occurs  by  volatilisation  during  drying,  and  also  the  drying  of  the 
ethereal  extract  results  in  loss  by  volatilisation.  Methods  (3)  and 
(4)  yield  results  which  agree  well  together,  and  tliese  two  methods 
are  tlie  only  ones  which  can  be  recommended  to  produce  trustworthy 
results.  E.  W.  P. 

Alterability  of  some  Food-fats.  By  O.  Reitmair  (Laiulw. 
Versuchs.-Stat.,  38,  373 — 400). — The  acidity,  behaviour  towards 
iodine,  and  the  behaviour  when  saponified,  of  several  fats  was 
investigated.  The  following  are  the  most  important  results  : — Earth- 
nut  fat  is  very  changeable.  When  fresh  it  is  nearly  clear  and  tliin, 
Avith  a  slight  and  agreeable  taste  and  odour  ;  it  contains  no  free  fatty 
acids,  and  its  saponification  number  is  the  least,  and  the  iodine 
number  the  highest,  of  any  observed. 

The  expressed  earth-nut  oil  changes  slowly ;  only  when  much 
exposed  to  light  it  becomes,  after  a  long  time,  viscous  and  rancid, 
and  has  then  a  lower  iodine  number  ajid  a  higher  saponification 
number. 

The  fat  in  earth  nuts  changes  slightly  when  the  outer  shells 
remain  uninjured.  The  f^it  of  earth-nut  cake  changes  most,  and 
especially  when  the  cake  is  poor  in  fat.  The  *'  arid  number"  of  the 
fat  rises  quickly  after  the  pressing  out.  The  iodine  number  may 
sink  to  one-third  of  its  original  value,  especially  in  the  case  of  old 
and  bad  nuts. 

To  judge  of  the  freshness  of  earth-nut  cake  from  the  character  of 
the  fat,  the  appearance  of  the  fat  is  the  first  thing  to  be  considered. 
If  solid  at  the  ordinary  temperature,  much  free  fatty  acid  is  present, 
and  the  less  there  is  of  fatty  acid  the  softer  the  fat  will  be.  The 
high  iodine  number  of  the  fat  is  the  best  criterion  for  the  freshness 
of  the  cake,  and  of  the  seed  from  which  it  was  prepared. 

N.  II.  M. 

Detection  of  Tannin  in  Plants.  By  T.  Waage  (Chem.  Centr., 
1890,  ii,  1030;  from  Apoth.  Zeit.,  5,  685— 686).— The  author  con- 
siders a  solution  of  perfectly  anhydrous  ferric  chloride  in  ether  to  be 
the  best  reagent  for  tannin  in  plants,  since  the  aqueous  solution 
reacts  with  other  substances  besides  tannin.  Iodine  and  zinc  chloride 
has    the    objection    that  it  reacts    with    gallic    acid.     Potassium   di- 
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chromate  is  a  very  delicate  reagent,  but  reacts  also  with  hjdi'oxy- 
aromatic  substances.  The  author  discusses  the  values  of  the  reagents 
recommended  by  Loew  and  Bokorny,  Gardiner,  Darwin,  Moll,  and 
Klercker.  Pfeffer's  reaction,  the  fixing  of  aniline  dyes,  applies  not 
only  to  tannin,  but  to  phloroglucinol  also.  J.   W.  L. 

Estimatioa  of  Urea.  By  K.  A.  H.  Morner  and  J.  Sjoqdist 
(Skandinav.  Arch.  Physiol,  2,  438— 487).— See  this  vol.,  p.  758. 

Determination  of  Nicotine  in  Presence  of  Ammonia.     By  A. 

PbizzOLATO  (Gazzettn,  20,  780 — 798). — The  method  proposed  by  the 

author  is  based  on  the  neutral  reaction  of  a  solution  of  nicotine  in 

96°  alcohol  to  litmus  and  alizarin,  and  on   the   insolubility  of  normal 

ammonium  sulphate  in  alcohol  of  the  same  strength.     The  substances 

containing  the  nicotine  and  ammonia  must  be  distilled  in  a  current 

of  steam  with   some  alkali,  which  does  not  decompose  nicotine,  and 

the  distillate  collected  in  a  known   volume  of  normal  sulphuric  acid 

sufficiently  large  to  yield  the  acid  salts  of  the  base.     The  best  alkali 

for  distilling   with    the    materials  from  which  the  nicotine  is  to  be 

separated  is  magnesia,  as  this  has  no  action  on  either  nicotine  or  the 

5sociated    proteid    matters.       The    distillate    is    then    reduced    by 

liyaporation  to  a   volume   of  50 — 100   c  c,  coloured  with   a  drop  of 

itmus  or    alizarin,  titrated    with   a   decinormal    or  normal   solution 

>f  potash  or  soda,  and  evaporated  to  diyness  on  the  water-bath ;  the 

jsidue,  which  consists  of   the  sulphates  of  nicotine,  ammonium,  and 

)tassium  or  sodium,  is  taken  up  with  60  c.c.  ot'  alcohol    (98 — 99°), 

rhich  dissolves  only  the  nicotine  sulphate.     The  solution  is  titrated 

presence  of  the  insoluble  salts  with  an  alcoholic  decinormal  solution 

►f  potash  or  ammonia   (prepared   by   mixing   100   c.c.  of   a  normal 

iqueous  solution  with  900  c.c.  of  absolute  alcohol),  finishing  as  soon 

the  suspended  salts  become  slightly  coloured.     For   every  30   o.c. 

j;of  the  decinormal  solution  used,  an  addition  of  20  c.c.  of  98 — 99  per 

Jent.  alcohol  must  be  made  to  maintain  the  alcoholic  strength  of  the 

>lution.     The  partial    dissociation  (1"3  per  cent.)  of  the  ammonium 

mlphate,  on  evaporating  to  dryness,  renders  a  slight  correction  neces-- 

lary.     The  amount  of  acid   found  to   represent  the  ammonia  present 

mst  be  multiplied    by   1*013    to    obtain  the  real  figures,  and    the 

I'difference  must  be  subtracted  from  the  quantity  of  acid  representing 

ithe  nicotine.     The    necessity    for    making  this    correction   may    be 

lavoided  by  re-acidifying  the  sulphuric  acid  solution  after  titration,  and 

, before  evaporating  to  dryness,  and  adding  to  the  dry  residue  a  qnau- 

4ity  of  alkali  corresponding  exactly  with  the  amount  of  acid  added  ; 

taking  care  that  the  strength  of   the   alcoholic  solution  titrated  does 

not  fall  below  96—97°. 

A  large  number  of  experiments  are  given  to  prove  the  accuracy  of 
'the  above  methods.  S.  B.  A.  A. 

Estimation  of  Morphine.  By  G.  Looff  (Chem.  Centr.,  1890,  ii, 
10:^4;  compare  Abstr.,  189o,  1349,  and  Dietrich,  this  vol.,  p.  511). — 
Replying  to  Dietrich's  criticisms  on  his  method,  the  author  contends 
that  the  employment  of  potassium  carbonate  has    its    advantages  ; 
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tliat  since  lie  lias  found  calcium  s-alphate  in  morphine  extracts,  the 
precipitation  as  oxalate  is  not  unnecessary ;  that  a  concentrated 
extract  of  opium  contains  a  larger  quantity  of  colonrinj?  matter  than 
a  dilute  one  :  and  tliat  it  is  better  to  evaporate  the  ether  layer,  because 
morphine  has  been  found  in  it  after  teu  minutes'  shaking. 

J.  W.  L. 
The  Assay  of  Quinine  Sulphate  by  the  Ammonia  Process. 
By  L,  Prunikr  '{J.  Fharm.  [5],  23,  163 — 170).— After  an  examinn- 
tion  of  the  whole  process,  the  following  procedure  is  recommended. 
The  snlpliate  is  dried  at  100",  and  an  amount  is  -weighed  off  equiva- 
lent to  2  grams  of  the  original  sample,  agitated  with  35  parts  of 
water  (calculated  on  the  anhydrous  salt)  boiled  for  one  or  two  minutes 
to  complete  solution,  aTid,  after  replacing  tlie  water  boiled  off,  the 
solution  is  allowed  to  cool  to  lo°,  and  filtered  at  that  temperature. 
5  c.c  of  the  filtrate  is  measured  into  each  «f  three  flnsks,  and  ammonia  of 
0'96  sp.  gr.  is  run  steadily  in  to  the  first  one  until  a  slight  precipitate 
remains  undissolved  ;  this,  forexample,  may  take  7  5  c.c.  The  second 
flask,  with  8  c.c,  may  yield  a  -slight  opalescence.  Finally,  the  third 
receives  8'5  c.c.  and  gives  a  transparent  liquid  ;  if  this  remains 
transparent  for  about  a  quarter  of  an  hour,  the  assay  indicates  8'5  c  c. 
But  if  the  second  flask  becomes  clear  after  some  minutes,  and  remains 
limpid,  then  8  cc  is  the  definite  result.  J.  T. 

Toxicological  Observations.  By  F.  Giotto  and  P.  Spica 
(Gazzetta,  20,  619 — 631). — After  pointing  out  the  indecisive  character 
of  the  tests  hitherto  proposed  for  vegetable  alkaloids  in  presence  of 
ptomaines,  the  authors  describe  some  observations  of  cases  of  sus- 
pected poisoning  with  atropine,  and  their  experiments  with  animals 
and  soluticms  of  atropine,  from  which  they  draw  the  following  con- 
clusions : —  (1.)  Vitali's  reaction  for  atropine  is  only  slightly  less 
sensitive  than  the  mydriatic  action,  0  0000002  gram  being  the 
smallest  amount  that  can  be  distinctly  detected  by  the  f  ormrr  method  ; 
rabbits  dosed  with  slightly  less  than  this  amount  should  be  kept 
under  observation  for  at  least  half  an  hour.  (2.)  The  changes  which 
an  aqueous  solution  of  atropine  undergoes  (Fliickiger,  Pharm.  Chem., 
1888,  542)  are  accelerated  by  exposure  to  light,  and  probably  by 
dilution  and  a  moderately  high  temperature;  free  atropine  is  more 
readily  altered  than  its  salts,  and  the  product  in  any  case  does  not 
respond  to  either  the  chromatic  or  the  physiological  test.  (3.)  In 
the  extracts  from  two  human  bodies,  obtained  by  the  Stas-Otto 
method,  Vitali's  reaction  was  obtained  in  the  absence  of  atropine  ; 
some  ptomaine  capable  of  giving  this  reaction  must  therefore  exist  in 
putrefied  animal  remains.  (4.)  It  appears  that  purification  of  the 
extracts,  whilst  removing  a  considerable  portion  of  the  atropine 
when  present,  only  partially  removes  this  ptomaine. 

The  authors  hold  that  in  medico-legal  investigations  evidence  of 
the  presence  of  a  poison  cannot  be  considered  conclusive  unless  its 
characteristic  chemical  reactions,  together  with  its  physiological 
effects,  are  heverally  and  satisfactorily  exhibited.  S.  B.  A.  A. 
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Relations  between  the  Lines  of  Various  Spectra.    By  W.  N". 

Hartley  (Phil.  Mag.  [5],  31,  359 — 363). — A  reply  to  some  criticisms 
on  the  author's  work  by  J.  S.  Ames  (this  vol.,  p.  2).  J.  W. 

Absorption   Spectrum  and   Colour  of  Liquid  Oxygen.    By 

K.  Olszewski  (Ann.  Phys.  Chem.  [2],  42,  663 — 665). — In  his  former 
examination  of  the  absorption  spectrum  of  liquid  oxygen  (Abstr., 
1887,  625),  tho  author  found  bands  corresponding  with  the  wave 
lengths  628,  577,  535,  and  480.  Liveing  and  Dewar  (Abstr.,  1891,  1), 
•on  examining  the  absorption  spectrum  of  gaseous  oxygen  under  high 
pressure,  found  the  same  four  absorption  bands  iu  the  visible  part  of 
the  spectrum,  and  also  two  bands  in  the  extreme  red  corresponding 
with  the  Fraunhofer  lines  A  and  B. 

The  author  has  lately  had  occasion  to  prepare  liquid  oxygen  in 
some  quantity  and  has  repeated  his  examination  of  the  absorption 
spectrum,  more  particularly  in  the  extreme  red.  The  column  of 
liquid  oxygen  obtained  had  a  thickness  of  30  mm.,  and  was  50  mm. 
in  height.  It  was  contained  iu  a  thin  glass  vessel  surrounded  by 
three  glass  beakers,  in  order  to  protect  it,  as  far  as  possible,  from  out- 
side heat.  In  this  condition  it  was  found  possible  to  keep  a  sufficient 
quantity  for  the  purpose  in  view,  under  atmospheric  pressure  and  at 
its  boiling  point  — 181*4•^  for  over  half  an  hour.  The  observations 
gave  the  four  absorption  bands  before  obtained,  and  also  a  fifth 
corresponding  wdth  the  Fraunhofer  line  A.  This  band  is  of  less 
intensity  than  those  of  wave-lengths  628,  577,  and  480,  but  stronger 
than  the  band  535.  An  absorption  band  corresponding  with  the 
Fraunhofer  line  B  was  not  observed. 

Liquid  oxygen,  as  first  obtained  in  small  quantity  in  1883,  was 
described  as  being  colourless.  Since  then  the  author  has  repeatedly 
had  under  examination  liquid  oxygen  in  larger  quantities,  and  he  has 
invariably  noticed  that  a  layer  of  greater  thickness  than  15  mm.  has 
a  distinctly  blue  colour  by  transmitted  light.  In  the  above  experi- 
ments, in  w4iich  liquid  oxj^gen  was  employed  in  larger  quantity  than 
had  hitherto  been  the  case,  the  pale-blue  colour  of  the  liquid  was 
particularly  noticeable.  As  special  precautions  were  taken  in  puri- 
fying the  gas,  and  the  absence  of  ozone  was  ascertained  by  special 
tests,  there  seems  no  reason  to  doubt  that  the  colour  observed  is 
characteristic  of  oxygen  in  the  liquid  state.  In  the  author's  opinion, 
the  blue  colour  of  the  sky  is  therefore  probably  due  to  the  oxygen  in 
the  atmosphere,  since  this  element,  at  any  rate  in  the  liquid  condition, 
is  blue  in  colour.  H.   C. 

New  Method  of  Investigating  Faint  Bands  in  Spectra; 
Spectra  of  Hydrocarbons.  By  H.  Deslaxdres  (Compt.  rend.,  112, 
661-663).— The   bands   \  43819,   X  437-13,    and   X  4313-5    observed, 

^OL.  LX.  3  / 
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together  with  the  ordinary  hands  of  hydrocarhons  and  of  cyanogen^ 
in  the  electric  arc  and  in  the  combustion  of  cyanogen,  have  been 
variously  attributed  to  cyanogen  and  to  hydrocarbons.  The  applica- 
tion of  the  method  of  calculation  previously  described  (Abstr,,  1888,. 
637),  shows  that  from  the  known  16  bands  of  hydrocarbons  the 
positions  of  the  three  bands  in  question  can  be  accurately  calculated,. 
and  hence  the  author  concludes  that  they  really  belong  to  the  hydro- 
carbons. Calculation  indicates  the  presence  of  bands  at  \  408"35  and 
X  408"17,  but  they  will  be  very  feeble,  and  will  be  more  or  less  hidden 
by  the  intense  bands  of  cyanogen.  C.  H.  B. 

Refraction  and  Dispersion  of  Fluorobenzene  and  Allied 
Compounds.  By  J.  H.  Gladstoxe  and  G.  Gladstone  (Fhil.  Mag. 
[5],  31,  1 — 9). — The  following  table  contains  the  index  of  refraction 
of  fluorobenzene,  as  determined  by  the  authors,  for  the  principal  lines 
of  the  solar  spectrum,  together  with  the  customary  optico-chemical 
values  deducible  from  these  numbers.]  The  temperature  of  observa- 
tion was  22-8° :— 


A. 

C. 

D. 

F. 

a. 

H. 

E/cfractive  index,  u     ,, 

1 -4503 

42-92 

0-63 

1-4606 

43-33 

0-63 

1 
1  -4646 1  •4.7^,^ 

1  -4819 

45-61 

0-44 

1  -4935 

Molecular   refraction,    ^^— —  M 

a, 

Atomic  refraction  of  fluorine 

43-70 
0-53 

44-68 
0-48 

46-40- 
0-3& 

It  thas  appears  that  the  atomic  refraction  of  fluorine  in  organic 
compounds  is  very  small  compared  with  that  of  chlorine,  bromine, 
and  iodine,  the  values  for  which  are  lO'OO,  15'23,  and  2520  respec- 
tively for  the  line  A.  The  atomic  dispersion  of  fluorine,  too,  is 
anomalous,  the  refraction  being  less  at  the  blue  end  of  the  spectrum 
than  at  the  red.  A  consideration  of  various  inorganic  fluorides  served 
to  confirm  the  above  results  with  regard  to  the  optical  properties  of 
fluorine.  J.  W. 

Dispersion  of  Carbon  Compounds :  Ethereal  Salts.    By  P. 

Barbiek  and  L.  Eoux  (Comjpt.  rend.,  112,  582 — 584;  compare  Abstr., 
1890,  1353). — In  the  ethyl  salts  of  acids  of  the  acetic  series,  and  in 
the  acetates  of  the  radicles  of  the  methyl  series,  ally],  and  benzyl,  the 
specific  dispersion  increases  with  the  molecular  condensation.  The 
mean  difference  between  the  molecular  dispersive  powers  of  two  con- 
secutive homologues  is  practically  constant,  and  is  equal  to  7*5.  The 
molecular  dispersive  power  of  the  alkyl  salts  is  equal  to  the  algebraic 
sum  of  the  molecular  dispersive  powers  of  its  components.  Isomerides,. 
such  as  ethyl  formate  and  methyl  acetate,  have  very  different  dispersive 
powers.  C.  H.  B. 

Relations  between  Dispersion  and  Chemical  Constitution. 

By  J.  W.  BeiJhl  (Zeit.  physikal.  Chem.,  7,  140 — 193).— After  giving 
a,  short  historical  survey  of  the  work  already  done  on  the  optical 
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dispersion  of  organic  substances,  the  author  proceeds  to  discuss  the 
merits  of  the  various  dispersion  constants  which  may  be  adopted. 
He  rejects  the  expression  for  the  specific  dispersive  power  used  by 

Barbier  and  Roux,  namely,  — ,  where  B  is  the  second  member  of 

Cauchy's  dispersion  formula,  and  d  the  density  (Abstr.,  1890,  673), 
on  the  ground  that  it  is  theoretically  without  foundation  and  inexact 
in  practice;  and  prefers  to  follow  the  example  of  Gladstone,  who 
simply  subtracts  the  specific  refractive  powers  for  two  different  wave- 
lengths in  order  to  obtain  the   specific   dispersive  power.     Instead 

however,  of  employing  the  empirical  refraction  constant, _— ,  used 

a 

by  Gladstone,  he  takes  the  "  theoretical "  constant    '"'    ~~ — — ,  so  that 

(w^  -f  2)d 
his  expression  for  the  molecular  dispersive  power  becomes 

V  -   1    __    71a»  -  1\M. 

tiy^  +  2         UaT  +  2/  d  ' 

the  light  used  being  Ha  and  Hy  (Fraunhofer,  0  and  /).  This 
formula  is  practically  independent  of  the  temperature,  and  varies 
only  very  slightly  even  when  the  substance  passes  from  the.  liquid 
into  the  gaseous  state,  which  gives  it  the  preference  over  Gladstone's 
formula. 

From  the  data  available  for  isomeric  substances  of  the  fatty  series 
with  similar  distribution  of  valencies,  it  follows  that  the  position  of 
the  atoms  in  the  molecule  has  little,  if  any,  influence  on  the  dispersive 
power :  on  the  other  hand,  if  the  distribution  of  the  valencies  is 
different  in  two  isomeric  substances  (for  example,  allyl  alcohol  and 
propaldehyde)  then  the  specific  and  molecular  dispersive  powers  are 
also  different. 

The  following  homologous  series  of  Cn^2n+2  ov  paraffinoid  deriva- 
tives were  investigated : — alcohols,  ethers,  bromides  and  iodides, 
aldehydes,  ketones,  acids,  ethereal  salts,  and  acid  chlorides.  It  was 
found  that  in  all  these  series  there  is  a  constant  difference  in 
molecular  dispersive  power  for  a  difference  in  composition  of  CHs : 
the  value  ranges  from  0*104  (aldehydes)  to  0*119  (iodides),  and  is  in 
the  mean  0*1 10. 

In  the  case  of  the  olefines  and  benzene  derivatives,  the  difference  is 
not  constant,  but  as  the  data  here  are  limited  no  safe  conclusion  can 
be  drawn. 

The  author,  from  the  material  he  has  collected,  revises  the  values 
for  the  atomic  refractive  powers  to  be  attributed  to  the  elements,  and 
also  gives  numbers  for  the  atomic  dispersion.  He  distinguishes 
between  oxygen  united  to  2  atoms  of  carbon  (ether  oxj'gen)  and 
oxygen  united  to  1  atom  of  carbon  and  1  of  hydrogen.  The  following 
table  contains  his  results  (p.  776). 

It  is  thus  apparent  that  the  dispersive  power  is  essentially  additive 
in  character,  but  profoundly  modified  by  structural  influences.  A 
glance  at  the  table  further  shows  that  there  is  no  simple  relation 
between  the  refractive  and  the  dispersive  powder  of  substances. 

3/2 


776 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Singly  bound  carbon 

Hydrogen   

Hydroxylic  oxygen 

Ether  oxygen  

Carbonyiic  oxygen 

Ifitrogen  (singly  bound  to  carbon 

only) 

Chlorine 

Bromine 

Iodine    

Ethylene  linking 

Acetylene  linking 


Atomic  refraction. 


Old  values.       Revised  values. 


2-48 
1-04 

1-58 

2-34 

3-02 
6-02 
8-95 
13-99 
1-78 
1-97 


2-365 
1-103 
1-506 
1-655 
2-328 

2-76 
6-014 
8-863 
13  -808 
1  •«36 
2-22 


Atomic 
dispersion. 


0-039 
0-036 
0-019 
0-012 
0-086 

n-19 

0-176 

0-348 

0-774 

0-23 

0  -19 


Tlie  data  for  the  defines  and  the  derivatives  of  benzene  throw  no 
light  on  the  distribution  of  the  bonds  in  the  latter  :  one  can  only  say 
that  the  nucleus  is  certainly  not  held  together  by  nine  ordinary  fatty 
loonds.  A  few  cinnamyl  compounds  were  investigated.  These  sub- 
stances have  an  abnormally  high  dispersive  power,  and  this  the 
author  is  inclined  to  attribute,  with  Gladstone,  to  the  presence  in 
them  of  an  unsaturated  carbon  atom  directly  bound  to  the  benzene 
nucleus.  When  a  carbonyl  group  is  linked  to  an  unsaturated  carbon 
atom,  as  in  acraldehyde,  the  dispersive  power  is  here  also  unusually 
great.  J.  W. 

Optical  Properties  of  a-Bromonaphthalene.  By  B.  Walter 
(Ann,  P/iys.  Cheni.  [2],  42,  511 — 512). — a-Bromonaphthalene,  in 
addition  to  having  a  strong  dispersive  power,  is  very  transparent  to 
ultra-violet  rays.  This  combination  of  optical  properties  makes  the 
substance  an  important  one  in  researches  on  fluorescence,  phosphor- 
escence, &c.  The  coefficient  of  refraction  alters  comparatively  little 
with  the  temperature.  J.  W. 

Phosphorescence  of  Minerals  under  the  Influence  of  Light 
and  Heat.  By  H.  Becquerel  {Compt.  rend.,  112,  557 — 563). — 
Various  forms  of  fluorspar  from  various  sources  were  excited  by 
light,  heat,  and  the  electric  spark,  and  the  spectrum  of  the  phosphor- 
escence was  examined.  Measurements  of  the  wave-lengths  of  the 
bands  are  given.  In  the  phosphoroscope,  the  bands  that  are  visible 
or  have  the  highest  intensity  vary  with  the  speed  of  rotation  of  the 
disc,  a  result  due,  according  to  the  author,  to  differences  in  the  per- 
sistence of  the  phosphorescence  of  the  various  substances  that  are 
present  in  the  fluorspar  and  give  rise  to  the  different  spectra.  The 
electric  spark  excites  phosphorescence  in  the  same  way  as  sunlight, 
and  the  spectra  are  the  same  ;  the  effect  is  more  intense  with  the 
spark  than  with  sunlight,  probably  because  of  the  high  proportion  of 
rays  of  high  refrangibility  in  the  former.      When  the  fluorspar  is 
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heated,  a  limited  quantity  of  energy  is  set  free  in  the  form  of  luminous 
vibrations,  but  if  the  heating  is  continued,  the  phosphorescence 
ceases.  It  can,  ho^vever,  be  restored  by  exposing  the  substance  to 
light  or  the  electric  spark.  The  bands  in  the  spectrum  Avhen  the 
substance  is  heated,  have  the  same  positions  as  in  the  phosphoro- 
scope,  but  they  have  different  relative  intensities.  The  relative 
intensities  also  vary  with  the  temperature.  Phosphorescence  under 
the  influence  of  heat  belongs  in  fact  to  the  same  class  of  phenomena 
as  phosphorescence  excited  by  light.  C.  H.  B. 

Experiments  with   Selenium   Cells.      By   S.  Bidwell  {Phil. 

Mar/.    [5],    31,    250 — 256). — Selenium    cells    made    in    the    manner 

suggested  by  the  author  (Nature,  23,  58)  gradually  lose  their  great 

resistance  and  also  their  sensibility  to  light.     Only  one  cell  out  of 

13  retained  its  original  sensitiveness  over  a  space  of   10  years.     A 

current  from  a  26-volt  battery,  passed  through  a  selenium  cell  with 

copper  electrodes  for  two  days,  deposited  amorphous  selenium  and  an 

oxide  of  selenium  at  the  anode.       The  resistance  of  the  cell  was  then 

different,  according  as  the  current  passed  from  anode  to  cathode  or 

.from  cathode  to  anode.     When  a  piece  of  magnesium  ribbon  was 

mrnt  near  this  cell,  a  current  from  anode  to  cathode  was  indicated 

)y  the  galvanometer,  which  ceased  when  the  light  was  extinguished, 

^he  current  was  proved  not  to  be  due  to  thermoelectric  action. 

J.  W. 

Chemistry  of  Secondary  Batteries.      By  J.  H.  Gladstone  and 

".  HiBBERT  (Phil.  Mag.  [5],  31,  42— 44).— Frankland  (Abstr.,  1890, 

542)    has  contended  that  the  lead  compounds  which  play  the  chief 

)art  in  the  chemical  reactions  taking  place  on  the  charging  and  dis- 

sharging  of    secondary  cells  are  subsulphates.       The  authors  have 

dready  shown  that  one  of  these  is  not  a  definite  compound  (this  vol., 

3),  and  now  prove  that  the  second  substance,  PbaSoOu,,  derived 

?om  sulphuric  acid  and  red  lead,  may  be  decomposed  by  a  solution 

^of  ammonium  acetate,  which  dissolves  out  lead  sulphate  and  leaves 

behind  lead  peroxide. 

An  analysis  of  the  residue  left  by  the  action  of  pure  dilute  sulph- 
uric acid  on  spongy  lead  during  a  period  of  five  months,  gave  the 
composition  82  per  cent,  lead  sulphate,  and  18  per  cent,  metallic  lead. 
Only  11  per  cent,  of  metallic  lead  remained  when  the  acid  in  a 
similar  experiment  was  mixed  with  sodium  sulphate.  J.  W. 

Electrical  Phenomena  Developed  in  the  Formation  of  Solid 
Carbonic  Oxide.  By  G.  Hausskxecht  (Per.,  24,  1031—1032).— 
Solid  carbonic  oxide  is  easily  obtained  by  allowing  the  liquid  com- 
pound contained  in  an  iron  cylinder  to  evaporate  rapidly  into  a  bag 
of  sail  cloth.  When  a  bag  of  1 — 2  litres  capacity  is  employed,  and 
the  experiment  conducted  in  the  dark,  a  pale,  greenish- violet  light  is 
observed  in  the  bag,  and  electric  sparks  of  10 — 20  cm.  in  length 
shoot  out  through  the  pores  of  the  bag.  If  the  hand  is  brought  in 
contact  with  these  sparks,  the  same  pricking  sensation  is  felt  as  is 
produced  by  an  electrical  machine.  The  cause  of  these  electrical 
phenomena   is   probably   the    same    as    in    Armstrong's  gas   electric 
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macliine.  The  carbonic  oxide  as  it  rushes  out  from  the  cylinder  is 
pressed  rapidly  through  the  fine  openings  in  the  sides  of  the  bag,  and 
thus  is  strongly  rubbed,  and  also  causes  small  quantities  of  the  liquid 
and  solid  to  rub  together.  An  essential  condition  for  success  is  the 
absence  of  air  in  the  carbonic  oxide  employed.  The  phenomenon  of 
light  is  first  developed  when  a  crust  of  solid  carbonic  oxide  of 
0*5 — 1  cm.  has  formed  in  the  bag.  The  author  is  engaged  in  in- 
vestigating the  nature  of  the  phenomena  and  determining  the  quan- 
tity of  electricity  developed.  E.  C.  R. 

Specific  Inductive  Capacity  of  Electrolytes.    Bv  E.  B.  Rosa 

(Phil  Mag.  [5],  31,  188— 207).— The  author  studied"  the  specific 
inductive  capacity  of  water  and  alcohol  by  measuring  the  force 
exerted  between  a  fixed  and  a  movable  electrode  in  an  electrolytic 
cell.     The  following  is  a  summary  of  his  results  : — 

(1.)  The  expression  for  the  force  between  two  electrodes  having  a 
homogeneous  medium  between  them  is  of  the  form  F  =  AKV-, 
where  F  is  the  force,  A  a  constant,  K  specific  inductive  capacity  of 
the  medium,  and  V  potential.  For  a  given  liquid  and  given  electrodes 
at  a  constant  distance,  F  is  proportional  to  V'.  This  holds  for 
electrolytes  as  w^ell  as  dielectrics  through  a  range  of  potential  from 
1  to  60  volts. 

(2.)  When  the  potentials  and  medium  are  constant,  and  the 
distance  between  the  electrodes  is  varied,  F  is  independent  of  the 
nature  of  the  medium,  depending  only  on  the  capacity  of  the  con- 
denser. 

(3.)  When  the  rate  of  alternation  of  the  current  changes,  the 
force  is  but  slightly  altered,  unless  the  electrolyte  is  a  fairly  good 
conductor.  In  the  latter  case,  the  force  is  diminished  if  the  speed 
is  reduced,  ownng  to  polarisation. 

(4.)  When  the  conductivity  of  distilled  w^ater  is  increased  by  the 
addition  of  tap  water,  or  of  minute  quantities  of  acid  or  of  copper 
sulphate,  the  force  is  not  greatly  altered,  although  the  current  in- 
creases many  times.  The  slight  decrease  observed  is  probably  due 
entirely  to  polarisation. 

(5.)  With  rise  of  temperature,  the  conductivity  increases  while  the 
force  diminishes,  the  rate  being  practically  constant  within  the  range 
of  experiment.  This  diminution  is  not  due  to  polarisation,  for  the 
increase  of  conductivity  is  comparatively  small,  and  a  slight  fall  of 
temperature  conditions  an  immediate  and  full  restoration  of  the  force. 

The  electrolytes  considered  behave  therefore  very  much  as  di- 
electrics. The  following  values  of  K  were  obtained  at  25°  C : — For 
water,  K=  75*7;  for  alcohol,  K  =  25"7.  These  determinations 
agree  with  the  work  of  Cohn  and  Arons  and  others.  J.  W. 

Electrolysis.  By  F.  Braun  (Ann.  Phys.  Chem.  [2],  42, 
450 — 464). — Grotthus  (Gilherfs  Annalen,  61,  65)  passed  an  electric 
current  through  two  solutions  of  silver  nitrate,  communicating  with 
each  other  only  by  means  of  a  crack  in  the  glass  tube  containing  one 
of  them.  The  positive  pole  was  immersed  in  the  external  vessel.  He 
observed  that  silver  was  deposited  on  the  outside  of  the  crack,  whilst 
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oxygen  was  given  off  on  the  inside.  The  author  has  now  made  a  series 
of  experiments  which  confirm  this  observation.  He  finds  that  the 
silver  is  only  deposited  when  tlie  intensity  of  the  current  has  attained 
a  certain  minimum  value  which  depends  on  the  strength  of  the 
solution. 

The  corresponding  phenomenon  was  not  observed  with  manganese 
and  nickel  salts,  but  salts  of  lead,  gold,  palladium,  cobalt,  and  iron 
showed  it  distinctly.  Formation  of  a  peroxide  which  might  conduct 
as  a  metal  seems  to  be  without  influence  in  producing  the  electro- 
lysis. 

As  the  current  passes,  bubbles  of  gas  may  be  seen  in  process  of 
formation  in  the  crack,  which  pulsates  as  the  bubbles  increase  in  size 
and  are  liberated  on  reaching  the  sui'face.  This  may  be  also  noticed 
with  acids  and  alkaline  salts.  In  the  dark,  sparks  may  be  observed 
within  the  crack.  The  breadth  of  the  crack  need  not  be  very  small, 
as  the  phenomena  of  electrolysis  were  observed  at  a  slit  of  0*06  mm. 
breadth  cut  in  a  mica  plate. 

The  author  considers  the  sparks  to  be  due  to  the  recombination  of 
the  oxygen  and  hydrogen  liberated  on  the  passage  of  the  current. 
Further  experiments  on  the  subject  are  promised.  J.  W. 

Influence  of  Temperature  and  the  State  of  Aggregation  on 
the   Behaviour   of   Bismuth  in   the   Magnetic    Field.     By  P. 

Drude  and  W.  Nernst  (jbm.  Phys.  Chem.  [2],  42,  568— 580).— The 
Hall  phenomenon  of  the  rotation  of  the  equipotential  lines  by  a  gal- 
vanic current,  in  the  case  of  bismuth  is  found  to  be  less  marked  at 
a  temperature  just  below  the  melting  point  than  at  the  ordinary  tem- 
perature. Above  the  melting  point  the  effect  is  so  slight  as  to  have 
become  scarcely  measurable.  On  allowing  the  bismuth  to  solidify 
and  cool  down  again,  it  did  not  return  exactly  to  its  initial  condition 
as  measured  by  the  Hall  effect.  The  increase  in  the  resistance  of 
bismuth  in  the  magnetic  field  also  becomes  smaller  with  rising  tem- 
perature. The  increase  in  this  case  already  becomes  very  slight  at 
a  temperature  much  below  that  at  which  bismuth  melts.  The  bis- 
muth does  not  return  to  its  initial  resistance  on  cooling. 

Antimony  was  also  examined  with  somewhat  similar  results,  the 
effect  of  change  of  temperature  being,  however,  far  less  marked  than 
in  the  case  of  bismuth.  In  the  case  of  mercury,  the  Hall  effect 
could  not  be  measured,  and  although  a  distinct  increase  of  resistance 
was  noticed,  the  influence  of  temperature  was  not  ascertained. 

Bismuth,  as  far  as  could  be  ascertained,  undergoes  no  change  in 
optical  properties  in  the  magnetic  field.  H.   C. 

Determination  of  Critical  Temperatures  and  Pressures, 
especially  that  of  Water.  By  L.  Cailletet  and  H.  Colardeau 
(Compt.  Q-end.,  112,  563 — 565). — In  order  to  eliminate  the  action  of 
water  or  other  liquids  on  glass,  and  to  avoid  the  necessity  for  ob- 
serving the  meniscus,  the  liquid  is  placed  in  a  metal  tube  connected 
with  a  manometer.  Varying  quantities  of  the  liquid  are  used,  and  the 
apparatus  is  heated  to  definite  temperatures  and  the  pressure  ob- 
served.    If  the  quantity  of  liquid  is  iusuflicient  to  fill  the  apparatus 
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even  when  it  has  expanded,  but  is  sufficient  to  furnish  a  saturated 
vapour,  the  pressure  of  the  saturated  vapour  is  the  same  at  any 
given  temperature  below  the  critical  point,  whatever  may  be  the 
weight  of  the  liquid  in  the  apparatus.  Beyond  the  critical  point, 
however,  the  pressures  are  different  for  each  particular  weight  of 
liquid  in  the  apparatus.  The  determination  of  the  critical  point,  there- 
fore, resolves  itself  into  a  determination  of  the  temperature  at  which 
the  curve  of  pressure  with  different  quantities  of  liquid  in  the  appa- 
ratus ceases  to  be  independent  of  this  quantity.  Details  of  the  measure- 
ments in  the  case  of  water  will  be  published  after  the  manometer  has. 
been  verified  by  means  of  a  special  manometer  at  the  Eiffel  tower. 

C.  H.  B. 

Specific  Gravity  of  a  Liquid  a  Function  of  its  Boiling  Point 
and  Molecular  Weight.  By  A.  E.  Richardson  (Chem.  Neius,  63, 
58 — 60). — The  boiling  point  of  a  liquid  has  been  shown  to  be  to  some 
extent  dependent  on  its  molecular  weight,  but  hitherto  between 
specific  gravity  and  the  temperature  of  ebullition  no  definite  rela- 
tions seem  to  have  been  observed.  In  this  paper,  the  author  en- 
deavours to  show  the  existence  of  such  relations,  considering  only 
those  liquids  which  have  a  specific  gravity  greater  than  unity. 

Imagine  the  case  of  a  liquid  heated  to  temperatures  far  above  its 
boiling  point.  Also  conceive  that  ebullition  has  by  some  means  been 
prevented.  Under  such  circumstances  it  is  palpable  that  the  specific 
gravity  of  the  liquid  will  have  much  decreased,  taking  it  for  granted 
that  the  liquid  would  continue  expanding.  At  some  temperature,, 
constant  for  each  liquid,  the  specific  gravity  would  at  last  assume 
unit  value.  Here,  then,  is  a  new  condition  of  liquid  matter,  namely, 
the  temperature  at  which  each  given  liquid  attains  unit  specific 
gravit3\  To  arrive  at  these  temperatures,  two  measurements  are 
required  for  every  liquid.  We  must  know  the  specific  gravity  at  some 
given  temperatui'e,  and  the  rate  of  expansion  between  0°  and  the  boil- 
ing point. 

From  existing  data,  the  values  of  T,  the  unit  specific  gravity  tem- 
perature, and  of  Ta,  the  absolute  temperature  of  unit  specific  gravity, 
are  calculated  for  a  number  of  liquids.  Plotting  these  values  as  ordi- 
nates  against  the  specific  gravities  as  abscissae,  regular  curves  are  ob- 
tained, showing  that  specific  gravity  is  a  function  of  the  temperature 
of  unit  specific  gravity.  The  values  of  T/m,  where  m  is  the  mole- 
cular weight,  are  very  uniform,  and  many  of  them  closely  approximate 
to  the  number  2.  Hence,  since  T/m  approaches  constant  value,  the 
temperature  of  unit  specific  gravity  varies  as  the  molecular  weight, 
and  the  specific  gravity  is  therefore  a  function  of  the  molecular 
weight.  Lastly,  there  is  a  greater  uniformity  between  the  values  of 
Tocjta,,  where  toe  is  the  absolute  temperature  of  boiling,  than  between 
those  of  T/m,  and  consequently  all  that  has  been  said  with  regard  to  the 
values  of  the  latter  applies  with  even  greater  force  to  values  of  Ta/^a. 

H.  C. 

Laws  of  Dissociating  Gases.  By  A.  J.  Swart  (Zeit.  phijsikah 
Chem.,  7,  120 — 139). — The  fundamental  equations  for  ideal  gases  are 
put  into  the  following  form,  in  order  to  take  into  account  the  volume 
of  the  molecules  and  their  attraction  for  each  other  : — • 
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I.  Physical  equation [P  ^    ^)  ^>'  ""  '^)  =  ^^^• 

II.  Chemical         „       ....      K  -,-?.  =  2/^  loo;,  C. 


.1  n' 


R  is  the  gas-constant  for  each  constituent  of  the  dissociating 
mixture,  n  the  number  of  molecules  of  each  constituent  that  partici- 
pate in  the  reaction  producing  equilibrium,  C  the  corresponding  con- 
centration, q  the  internal  heat  transformation  per  half  kilogram  mole- 
cule, and  K  a  constant  of  integration. 

The  case  of  nitrogen  peroxide  is  first  studied,  the  proper  values 
being  inserted  in  the  above  equations,  and  the  law  for  the  dissociation 
deduced  from  them.  Natanson's  experimental  results  compared  with 
the  calculated  values  show  a  fair  agreement. 

The  equation  obtained  is  then  applied  to  the  investigation  of  the 
coefficient  of  tension,  the  coefficient  of  expansion,  the  critical  tem- 
perature, the  specific  heat,  and  the  velocity  of  sound  in  dissociating 
nitrogen  peroxide.  In  these  cases  also  the  accordance  of  theory  with 
experimental  results  is  satisfactory.  Applications  to  other  dissociating 
gases  are  also  made.  J.  W. 

Constant  Vapour  Pressure.  By  J.  L.  Andreae  (Zeit.  physikal. 
Cheni.,  7,  241 — 273). — It  is  a  well-known  fact  that  the  vapour  pressure 
of  any  hydrated  crystalline  salt  alters  with  the  amount  of  water  the 
salt  contains,  that  of  CuS04,3 — SH^O  being  greater  than  that  of 
CuS04,l — 3H2O,  and  that  of  the  latter  in  its  turn  greater  than 
CUSO4  with  less  than  1  mol.  of  water.  Whether  the  alteration  is 
more  or  less  gradual,  or  whether  it  takes  place  in  an  abrupt  man- 
ner as  the  proportion  of  the  water  to  that  of  the  salt  is  increased, 
has  not  yet  been  ascertained,  and  the  object  of  the  present  paper 
was  to  obtain  an  answer  to  this  question. 

Two  methods  of  observation  were  employed,  the  one  statical,  and 
the  other  dynamical.  In  the  statical  method,  two  samples  of  the  same 
salt  in  different  degrees  of  hydration  were  enclosed  in  vacuous  bulbs 
connected  by  means  of  a  (J"^^^^®  filled  with  oil,  which  served  as  a 
manometer  for  indicating  and  measuring  an  excess  of  pressure  in 
either  bulb.  By  means  of  this  apparatus,  experiments  could  be  con- 
ducted at  various  temperatures.  In  the  dynamical  method,  two 
bulbs  were  taken,  and,  as  before,  filled  with  diiferent  samples  of  the 
hydrated  salt.  Each  was  weighed  separately,  and  the  two  then  so 
connected  as  to  allow  a  free  passage  of  water  vapour  from  the  one 
bulb  to  the  other,  both  being  perfectly  shut  oft  from  the  outside  air. 
Under  these  circumstances,  water  passes  from  the  salt  of  higher  to 
that  of  lower  tension,  this  continuing  until  equilibrium  is  established, 
a  change  which  is  readily  ascertained  by  disconnecting  and  weighing 
the  bulbs  from  time  to  time.  When  the  weights  become  constant,  the 
salts  in  each  bulb  are  analysed,  and  the  change  which  has  taken  place 
determined  quantitatively. 

Three  salts  were  examined,  strontium  chloride,  copper  sulphate, 
and  sodium  carbonate.  With  the  first  of  these  salts,  three  experi- 
ments were  first  of  all  conducted  by  the  dynamical  method.  The  two 
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bulbs  contained  in  the  three  cases  SrClo,5'SH20  and  5'OHoO, 
SrClo,5-8H20  and  3-4HoO,  SrCl>,.5-8H20  and  2-6H.>0.  Thej  were  left 
oonnected  with  one  another  for  66  days,  and  weighed  from  time  to 
time.  No  change  of  weight  in  any  of  the  bulbs  was  noticed  during 
or  at  the  end  of  this  time.  The  conclusion  is  that  no  unequal  exchange 
of  water  had  taken  place  between  the  above  salts,  and  that  their  vapour 
pressures  are  therefore  the  same.  Two  experiments  were  now  con- 
ducted in  which  the  bulbs  contained  SrCl2,5'8H20  and  IGoH^O, 
and  SrCl2,5'8H20  and  O6H2O.  These  bulbs  were  left  connected  in  all 
for  200  days.  In  the  first  pair,  a  passage  of  water  from  the  salt  of 
higher  to  that  of  lower  hydration  took  place  during  the  first  19  days, 
and  after  this  no  further  change  occurred.  In  the  second  pair,  a  similar 
change  took  place,  and  was  completed  in  about  50  days.  On  analy- 
sing the  salts  at  the  end  of  the  experiments,  they  were  found  to  have 
the  composition  SrCl2,5-42H20  and  2-01H2O,  and  SrCl2,4'01H2O  and 
2OIII3O.  From  this  it  appears  that  SrCl2,5'8H20  has  a  greater  ten- 
sion than  a  salt  containing  less  than  2H2O  ;  but  from  what  has  gone 
before  it  appears  that  its  tension  is  not  greater  than  that  of  any  salt 
containing  more  than  2H2O.  Between  SrCl2,2H20  and  SrCl2,6H20  no 
increase,  therefore,  in  the  vapour  pressure  of  the  hydrated  salt  takes 
place,  but  salts  of  all  intermediate  compositions  have  the  same  vapour 
pressures.  This  result  was  confirmed  by  the  statical  method,  in  which 
case  salts  of  composition  between  those  above  quoted  were  enclosed  in 
the  two  bulbs  of  the  apparatus,  and  the  pressure  in  the,  two  was 
found  to  remain  equal.  Variation  in  temperature  made  no  difference 
in  the  result  as  long  as  the  heating  of  both  bulbs  was  the  same.  On 
the  other  hand,  when  a  salt  containing  more  than  2H2O  was  enclosed 
in  one  bulb,  and  a  salt  containing  less  than  2HoO  in  the  other,  a  very 
distinct  excess  of  pressure  was  noticed  in  the  former  bulb,  the  differ- 
ence becoming  more  pronounced  as  the  temperature  was  raised.  Ex- 
periments were  also  made  to  ascertain  whether  SrCl2,2H20  has  a 
greater  tension  than  SrCl2,H20,  but  with  negative  result. 

The  investigation  of  the  behaviour  of  the  other  two  salts  was 
carried  out  in  a  perfectly  similar  manner.  It  was  found  that  the 
tension  of  CuS04,8 — 5H2O  was  greater  than  that  of  CuSOi,I — ^HoO, 
a,tid  that  the  latter  is  greater  than  that  of  CuSOi  with  less  than 
1  mol.  of  water.  Between  the  limits  given  here,  however,  the  vapour 
pressures  remain  constant,  so  that  the  pressure  does  not  change 
gradually,  but  undergoes  an  abrupt  alteration  at  CuSOijHoO  and 
CuSOijSHoO.  In  the  case  of  sodium  carbonate,  there  is  no  change 
in  the  vapour  pressure  between  NaoCO^jHoO  and  I*^a2C03,4*5H20,  as 
also  between  Na2C03,6*95H20  and  Na2CO3,10H2O.  The  experiments 
do  not  serve,  however,  to  determine  the  exact  composition  of  the  inter- 
mediate hydrate. 

From  the  above  it  is  evident  that  the  vapour  pressures  of  salts  of 
different  hydration  are  equal  when  the  salts  contain  an  amount  of 
water  which  is  either  above  or  below  a  certain  limit.  In  the  cases 
considered  the  limits  are  SrCL,2H20,  CuS04,H20,  and  CuS04,3HoO, 
Na2C03,H20,  and  probably  m.C03,6-7H20.  On  the  other  hand,  the 
vapour  pressures  of  salts  of  different  hydration  are  unequal  when 
one  salt  contains  an  amount  of  w^ater  which  is  greater,  and  another 
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salt  an  amount  of  water  which  is  less,  than  a  certain  limit.  It  is, 
therefore,  obvious  that  the  vapour  pressure  of  any  hydrated  salt  will 
not  change  regularly  with  the  degree  of  hydration,  but  that  the 
change  will  be  abrupt  and  occur  at  certain  intervals.  H.  C. 

Vapour  Pressure  of  Copper  Potassium  Chloride  and  its 
Solutions.  By  J.  G.  C.  Vriens  (Zeit.  physikal  Gliem.,  7,  194—220). 
— This  research  is  supplementary  to  those  of  Meyerhofter  (Abstr.,  1889, 
.819,  and  1890,  564),  who  investigated  the  reciprocal  transformations  of 
the  various  compounds  of  cupric  chloride  with  potassium  chloride,  and 
the  solubility  of  the  systems  composed  of  these  substances.  The  author 
has  now  made  a  complete  set  of  corresponding  determinations  of  the 
vapour  pressures  of  the  solid  compounds  and  of  their  saturated  solu- 
tions. He  finds,  in  confirmation  of  Meyerholfer's  work,  that  the 
vapour  pressure  at  the  temperatures  of  transformation  of  one  system 
into  another  is  always  the  same,  irrespective  of  the  composition  of  the 
mixture  ;  and  has  succeeded  in  many  cases  in  pursuing  the  curves  of 
vapour  pressure  into  the  unstable  region  beyond  the  point  of  trans- 
formation. 

In  order  to  compare  his  results  with  the  deductions  from  thermo- 
dynamical  theory,  he  determined  the  heat  of  combination  of  the  water 
of  crystallisation  in  the  compounds,  and  calculated  the  vapour  tensions 

by  means  of  the  formula  — -;M~  —  r^v>^  where  F  is  the  ratio  of  the 

maximum  pressure  of  the  vapour  from  the  water  of  crystallisation  to 
that  of  pure  water;  T  the  absolute  temperature,  and  Q  the  heat 
developed  by  the  combination  of  18  kilos,  of  water.  The  theoretical 
and  experimental  numbers  are  in  satisfactory  agreement.         J.  W. 

Vapour  Pressures   of  some  Aqueous   Salt   Solutions  at  0°. 

By  C.  DiETERici  (Ann.  Phys.  Chem.  [2],  42,  513— 536).— In  a  former 
paper  (Abstr.,  1890,  207),  it  has  been  shown  that  saturated  water 
vapour  at  0°  obeys  the  ordinary  gaseous  laws  and  the  pressure  which 
it  exercises  was  calculated  from  measurements  of  the  density.  The 
vapour  pressures  of  some  salt  solutions  have  now  been  determined  in 
like  manner,  and  the  reduction  of  the  vapour  pressure  of  the  water  by 
the  addition  of  the  salt  thus  ascertained.  The  method  used  was,  as 
before,  calorimetrical,  the  weight  of  water  converted  into  vapour  and 
occupying  a  certain  known  volume  being  determined  by  measuring 
the  heat  of  vaporisation. 

The  salts  examined  were  sodium  chloride  and  nitrate,  potassium 
chloride,  bromide,  and  iodide,  and  lithium  chloride.  In  the  case  of 
the  potassium  salts,  the  reduction  in  the  vapour  pressure  of  the  water 
was  found  to  be  very  nearly  proportional  to  the  amount  of  salt  pre- 
sent. With  sodium  nitrate,  the  vapour-pressure  reduction  decreases  ; 
with  sodium  chloride,  and  still  more  with  lithium  chloride,  it  increases 
more  rapidly  than  the  amount  of  salt.  It  is,  therefore,  evident  that 
the  alteration  of  vapour  pressure  with  the  amount  of  dissolved  salt  is 
different  for  different  salts  at  0°,  as  has  already  been  shown  to  be  the 
case  for  other  temperatures  by  Tamman  and  Emden  (Abstr.,  1887, 
764).     Since  the  ratio  of  a  vapour  pressure  of  the  solution  to  that  of 
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pure  water  should,  according  to  Babo's  law,  remain  unchanged  hy 
temperature,  a  comparison  of  the  author's  results  for  0°  with  those  of 
Taraman  for  100°  is  made,  and  tlie  above  law  is  found  to  hold  good 
with  remarkable  accuracy. 

According  to  the  Van't  HoflP  theory,  the  vapour-pressure  reduction 
sbould  be  proportional  to  the  amount  of  salt  present,  or  accepting  the 
dissociation  hypothesis  of  Arrhenius,  should  decrease  with  increasing 
concentration.  The  results  with  sodium  and  lithium  chlorides  are, 
however,  in  direct  opposition  to  the  latter  view,  which  only  those 
obtained  with  sodium  nitrate  support.  The  author  calculates  the 
values  of  Yan't  Hoff's  coefficient  i  from  his  results,  and  compares  them 
with  those  obtained  by  Arrhenius  from  the  electrical  conductivities 
and  the  reduction  of  the  freezing  point.  The  agreement  is  far  from 
satisfactory.  Two  non-electrolytes,  cane-sugar  and  urea,  were  alsa 
examined,  and  for  these  values  for  i  of  1*08  and  0*84!  were  obtained. 

H.  C. 

Apparatus  for  Freezing  Point  Determinations.  By  E.  Beck- 
MANN  (Zeit.  phijsikal.  Chem.,  7,  323 — 330). — The  apparatus,  of  which 
a  sketch  is  here  given,  is  a  slightly  modified  form  of  that  described 
by  the  author  in  a  former  paper  (Abstr.,  1889,  11).  It  consists  of 
the  inner  vessel  A,  surrounded  by  the  air-jacket  B,  and  placed  in  a 
cooling  solution  or  mixture  in  the  outer  vessel  C.  Into  A  a  weighed 
quantity  of  the  solvent  is  introduced.  This  is  done  by  weighing  the 
liquid  in  a  Sprengel  JJ"^'^''^^'  transferring  it  to  A  through  the  side 
tube  on  the  right,  and  then  weighing  the  empty  Sprengel  tube.  After 
the  freezing  point  of  the  solvent  has  been  ascertained  in  the  usual 
manner,  a  weighed  quantity  of  the  substance  which  is  being  experi- 
mented with  is  introduced  through  the  side  tube  into  A,  and  after  it 
has  all  been  dissolved  by  the  solvent,  the  freezing  point  of  the  solu- 
tion is  ascertained.  The  difference  between  this  and  the  former 
determination  gives  the  freezing  point  reduction. 

The  thermometer  D  registers  only  in  all  about  6°  and  is  graduated 
to  T5^".  As  absolute  measurements  are  not  required,  it  can  be 
adjusted  for  use  with  any  solvent  by  means  of  a  small  reservoir  at 
the  top,  to  or  from  which  some  of  the  mercury  can,  be  removed  at 
will,  so  that  the  readings  shall  fall  on  suitable  portions  of  the  scale. 
A  stout  piece  of  platinum  wire,  introduced  through  a  glass  tube  in 
the  cork  carrying  the  thermometer,  serves  as  a  stirrer.  When  a  very 
hygroscopic  substance  is  used  as  the  solvent,  it  is  advisable  to  pass  a 
stream  of  air,  dried  by  being  passed  through  sulphuric  acid  in  the 
bulbs  F,  through  the  space  between  the  stirrer  and  the  glass  tube. 
The  india-rubber  tube  E,  fastened  to  the  upper  portion  of  the  stirrer, 
enables  the  operator  to  secure  a  firm  grasp  of  the  latter.  When 
dealing  with  hygroscopic  substances,  the  apparatus  should  be  closed 
with  tightly-fitting  india-rubber  stoppers.  On  introducing  the^ 
material  experimented  with  into  the  apparatus,  it  sometimes  happens 
that  a  portion  remains  adhering  to  the  side  tube,  the  thermometer,, 
or  the  stirrer.  The  inner  tube  should  then  be  removed  from  the 
vessel  B,  and  inclined,  so  that  the  solvent  enters  the  side  tube,  and,  after 
dissolving  the  substance  remaining  in  this,  is  made  to  wash  the  stirrer 
and  thermometer  when  the  tube  is  returned  to  its  original  position. 
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liquids  which  do  not  readily  crystallise,  crystallisation  may  be 
induced  by  introducing  a  small  quantity  of  the  previously  crystallised 
solvent.  In  the  tube  A  of  the  sketch,  a  small  quantity  of  the  solvent 
is  placed,  and  after  being  drawn  into  the  tube  B,  closed  at  the  top  by 
means  of  the  pinch-cock  C,  it  is  submitted  to  a  temperature  suffi- 
ciently low  to  cause  crystallisation.  On  withdrawing  B  from  A,  and 
warming  slightly,  the  solid  becomes  sufficiently  detached  to  allow  a 
small  portion  to  fall  from  the  tube  on  opening  the  pinch-cock.  B  is 
then  replaced  in  A,  and  left  in  the  freezing  mixture  until  again 
required. 

The  above  apparatus  may  be  employed  not  only  with  substances 
solidifying  at  low  temperatures,  but  also  with  solvents  which  are 
themselves  solid  at  ordinary  temperatures.  The  author  quotes  experi- 
ments with  phenol  and  with  naphthalene  as  solvents  in  illustration  of 
this,  in  which  cases  the  outer  vessel  C  was  replaced  by  a  beaker 
tilled  with  water  and  by  means  of  a  thermostat  kept  constantly  at  a 
temperature  a  little  below  that  at  which  the  solvent  melts. 
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Thermal  Potential  for  Dilute  Solutions.  By  E.  Rieckb 
(Ann.  Phys.  Chem.  [2],  42,  483— 501).— The  author,  taking  the- 
fundamental  equation  of  Gibbs  as  his  basis,  calculates  the  potential 
for  the  components  of  a  dilute  solution  ;  and  then  applies  his  results 
to  the  consideration  of  various  phenomena  that  such  a  solution 
exhibits.  He  thus  deduces  the  laws  regulatino-  the  lowering  of 
vapour  pressure,  the  depression  of  the  freezing  point,  dissociation  of 
electrolytes,  the  distribution  of  a  substance  between  two  solvents,, 
osmotic  pressure,  diminution  of  solubility,  and  the  absorption  of  gases. 
The  results  he  obtained  are  identical  with  those  got  experimentally,, 
or  derived  theoretically  by  other  methods  (compare  Planck,  Ann.. 
Phys.  Chem.  [2],  32,  485).  J.  W. 

Discussion  on  the  Theory  of  Solution  (British  Association 
Report,  1890,  311 ;  Chem.  Neius,  62, 185,  194  ;  63,  147,  157,  169  ;  and 
Zeit.  f.  Physical.  Chem.,  7,  378 — 426). — S.  U.  Pickering  (who  opened 
the  discussion  with  a  paper  on  the  "  Present  Position  of  the  Hydrate 
Theory  of  Solution  ")  said  :  When  a  definite  solid  hydrate  crystallises 
from  a  solution,  the  existence  of  some  molecules  of  this  hydrate  in 
the  liquid  can  scarcely  be  denied,  bat  it  does  not  follow  that  every 
liquid  hydrate  can  be  obtained  in  the  solid  condition.  Evidence  of 
such  uncrystallisable  compounds  must  be  sought  in  the  existence  of 
irregularities  in  the  properties  of  the  solution  when  its  composition 
is  varied  regularly.  The  author's  work  on  sulphuric  acid  (Trans.,. 
1890,  338)  and  other  substances,  has  shown  that  such  irregularities, 
consisting  of  definite  changes  of  curvature  in  the  figures  representing 
the  various  properties,  exist,  that  the  position  at  which  they  occur  is 
the  same  whatever  property  is  examined,  and,  moreover,  that  this 
position  corresponds  wherever  it  can  reasonably  be  expected  to  do  so, 
with  simple  molecular  proportions.  Similar  irregularities  are  noticed 
with  very  weak  solutions,  indicating  the  existence  of  hydrates  of 
great  complexity.  The  lowering  of  the  freezing  point  of  several 
solvents  must,  even  on  the  physical  theories,  lead  to  the  conclusion 
that  liquid  molecules  are  often  very  complex.  A  careful  examina- 
tion of  the  freezing  points  shows  that  the  molecular  depres- 
sion (that  produced  by  one  molecule  dissolved  in  100  molecules  of 
solvent)  is  by  no  means  a  constant,  but  varies  with  the  nature  of 
the  solvent  and  of  the  dissolved  substance,  and  also  varies  irregu- 
larly with  the  strength  of  the  solution,  even  when  this  is  very  small,, 
and  when  the  dissolved  substance  is  not  an  electrolyte.  Such  varia- 
tions and  irregularities  can  only  be  attributed  to  the  existence  of 
disturbing  causes  (such  as  hydrates),  and  they  are  inconsistent  with 
any  purely  physical  theory  of  solution.  The  depression  with  very 
strong  solutions  is  generally  abnormally  large,  whereas  according  to 
the  physical  theory  the  reverse  should  be  the  case.  With  every 
solvent  there  are  instances  of  substances  which  on  dissolution  pro- 
duce only  half  the  normal  depression  of  the  freezing  point,  this  ab- 
normal action  being  attributed  to  the  acting  molecule  consisting  of 
two  fundamental  molecules;  in  the  case  of  water  the  smaller  values 
are  regarded  as  normal,  and  the  larger  as  abnormal,  their  abnor- 
mality being  due  to  the  dissociation  of  the  molecule  into  two  or  more 
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ions.  This  view  is  irreconcilable  with  Eaoult's  constant  of  O'GS*^ 
for  tlie  molecular  depression,  for  the  smaller  value  in  the  case  of 
water  is   1°*03,  and   this  would  necessitate   the  acting  molecule  of 

water   being  — ,.  ,  or  l-JHoO.     Other   objections    are    raised   against 

the  dissociation  theory;  thus,  the  stability  as  evinced  by  the  heat  of 
formation  as  well  as  by  the  chemical  properties  of  many  of  the  sub- 
stances said  to  be  dissociated,  is  contrasted  with  the  instabih'ty  of 
many  of  those  which  are  represented  as  remaining  intact  :  again,  the 
heat  evolved  in  the  dissolution  of  hydrochloric  acid  cannot  be 
attributed  to  dissociation  into  ordinary  atoms  (for  such  a  dissociation 
must  absorb  heat),  and  it  has,  therefore,  to  be  attributed  to  the  com- 
bination of  electric  charges  wdtli  the  atoms,  a  view  which  endows  an 
electric  charge  with  an  attribute  possessed,  as  far  as  we  know,  by 
matter  only.  Ostwald's  experiment  of  producing  electrolysis  by  a 
current  of  electrostatic  origin  cannot  prove  the  pre-existence  of  free 
ions  in  solution,  for,  if  the  conservation  of  energy  is  to  hold,  energy  in 
some  form  must  have  been  expended  on  the  solution,  and  there  is 
nothing  to  show  that  it  has  not  been  utilised  in  bringing  about  the 
decomposition  of  the  molecules.  An  outline  is  then  given  of  the 
ews  which  the  author  has  propounded  as  to  the  freezing  points  of 
lutions,  according  to  which,  by  taking  into  account  the  existence  of 
hydrates  as  well  as  the  mechanical  efFect  produced  by  introducing 
foreign  molecules  into  a  solvent,  the  depression  of  the  freezing  point 
of  water  by  sulphuric  acid  may  be  calculated  as  far  as  —84°,  or 
30  per  cent.  (Proc,  1889,  149)  ;  the  concordance  is  so  good  that  the 
composition  of  the  hydrates  may  be  calculated  from  the  observed 
freezing  points,  and  these  hydrates  are  found  to  agree  with  those  in- 
dicated by  the  study  of  the  curves  representing  the  various  proper- 
ties of  the  solutions.  In  the  case  of  weak  solutions,  the  lowering 
which  can  be  attributed  to  chemical  causes  alone  is  but  a  small  por- 
tion of  the  total  low^ering,  and  this  accounts  for  the  approximate 
regularity  and  constancy  observed  with  such  solutions,  and  the 
approximate  validity  of  calculations  based  on  purely  physical  views, 
even  though  solutions  may  be  truly  chemical  in  their  origin  and 
nature. 

J.  H.  Gladstone  said  that  substances  generally  have  the  same 
molecular  refraction  in  whatever  solvent  they  are  dissolved,  and  a 
solution  has  the  same  specific  refractive  energy  as  the  mean  of  those 
of  the  solvent  and  the  dissolved  substance :  ammonia  dissolved  in 
alcohol  has,  moreover,  the  same  value  as  gaseous  ammonia.  "Water 
as  a  solvent  behaves  anomalously ;  the  haloid  salts  exhibit  a  higher 
refraction  and  dispersion  in  water  than  that  given  by  calculation ;  in 
water,  also,  the  refraction  increases  with  dilution  up  to  a  certain  extent 
and  then  becomes  constant,  whilst  in  other  solvents  dilution  has  no 
effect ;  this  difference  the  speaker  considered  w^as  evidently  not  de- 
pendent on  the  dissolved  substance  being  an  electrolyte  or  not. 
With  hydrochloric  acid,  he  had  obtained  results  analogous  to  W.  H. 
Perkin's  magnetic  rotation  results ;  in  isoamyl  oxide,  the  acid  gives 
the  theoretical  A^alue  (11*25)  ;  in  water,  it  gives  a  value  3'15  higher; 
as  free  chlorine  and  hydrogen  would  give  a  smaller  value  than  the 
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compound,  and  as  the  addition  of  water  of  hydration  would  probably 
not  affect  the  value  at  all,  no  conclusions  in-  favour  of  either  the 
dissociation  or  the  hydration  theory  can  be  drawn  from  these  results, 
and  the  speaker  could  only  infer  that  some  profound  and  at  present 
unknown  chancre  is  effected  on  the  constitution  of  many  substances 
by  dissolving  them  in  water. 

S.  Arrhentus  communicated  a  statement  to  the  effect  that  a 
decrease  in  the  molecular  depression  of  the  freezing  point  with  an 
increase  of  concentration  was  not  a  consequence  of  the  law  of  osmotic 
pressure.  Yet  Beckmann's  and  Eykman's  determinations  show  that 
such  a  decrease  occurs  in  the  majority  of  cases.  Owing  to  electrolytic 
-dissociation,  the  molecular  depression  should  not  be  a  constant  in- 
dependent of  concentration  in  the  case  of  weak  solutions  of  electro- 
lytes. Taking  a  certain  value  for  the  conductivity  of  an  infinitely 
dilute  solution  of  sulphuric  acid,  he  showed  that  the  calculated  de- 
pression agrees  with  Pickering's  observed  values  within  experimental 
<jrror  as  far  as  a  strength  of  1  per  cent.,  or  a  depression  of  0*4°,  and 
fairly  well  as  far  as  4  per  cent.,  or  1*6°. 

J.  Walker  said  that  Arrhenius'  objection,  that  electrolytic  dissocia- 
tion had  not  been  taken  into  consideration,  applied  to  almost  all  of 
the  instances  tabulated  by  Pickering. 

W.  Ramsay  suggested  that  it  was  not  inconceivable  that  complexes 
of  the  dissolved  substance,  compounds  of  the  latter  with  the  solvent, 
and  also  the  ions  resulting  from  its  dissociation,  might  all  coexist  in 
•solution. 

H.  E.  Armstrong  said  that  the  dissociationists  regarded  the 
neutralisation  of  an  acid  by  an  alkali  as  consisting  solely  of  the  for- 
mation of  water  from  some  of  the  ions  constituting  the  reagents. 
Water  and  hydrochloric  acid  are  thus  regarded  as  being  compounds 
of  a  totally  different  order,  the  former  undissociated,  the  latter  nearly 
•entirely  dissociated,  a  proposition  opposed  to  known  facts  of  chemistry, 
and  also  to  the  behaviour  of  these  substances  at  high  temperatures. 
He  considered  that  th.e  numerical  agreements  between  theory  and 
practice  did  not  prove  the  correctness  of  the  dissociation  theory  ; 
electrical  resistance  was,  no  doubt,  a  measure  of  the  activity  of  a 
substance,  and  it  could,  therefore,  be  successfully  used  in  applying  a 
correction  for  the  superior  activity  of  compounds  in  various  cases, 
but  this  superior  activity  might  be  either  chemical  or  physical  in  its 
nature. 

G.  Fitzgerald  said  that  there  must  necessarily  be  a  connection 
between  many  physical  properties.  The  connection  between  electric 
conductivity  and  osmotic  pressure  was  a  very  important  one,  and  he 
proposed  that  the  quality  measured  by  the  former  should  be  termed 
the  "  measure  of  ionisation  "  instead  of  the  "  ratio  of  dissociation  " 
or  the  "  measure  of  affinity."  He  objected  to  the  use  of  the  term 
"  dissociation  "  on  the  ground  that  the  ions  supposed  to  be  present 
were  still  held  together  somehow,  so  that  they  could  not  diffuse  away 
from  each  other.  He  considered  that  the  ions  could  not  be  inde- 
pendently mobile  in  the  liquid,  and  that  the  role  of  the  solvent  is 
not  merely  to  give  the  ions  space  to  resolve  themselves,  for  different 
solvents  act  differently  towards  the  same  substance.     Van't  Hoff's 
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argument  that  osmotic  pressure  is  due  solely  to  the  kinetic  pressure 
of  the  molecules  or  ions  does  not  necessitate  the  conclusion  that  the 
forces  between  these  are  small,  but  merely  that  the  space  within 
which  they  are  bombarding  is  small  compared  with  the  space  rate  of 
variation  of  these  forces.  He  regarded,  however,  the  whole  of 
Van't  HofF's  argument  as  fallacious,  for  according  to  it  one  salt 
molecule  could  never  produce  osmotic  pressure  in  its  own  neighbour- 
hood by  any  forces  of  attraction  between  it  and  the  solvent;  this 
he  considered  to  be  erroneous,  for  if  the  semipermeable  mem- 
brane w^ere  affected  by  the  salt  to  a  smaller  degree  than  the  water, 
there  would  be  a  difference  of  pressure  in  the  solvent  near  and  far 
from  the  salt,  and  this  would  act  on  the  semipermeable  membrane 
even  though  it  were  permeable  to  the  solvent.  He  considered  that 
there  were  other  explanations  preferable  to  that  given  by  Van't  Hoff. 
The  mobility  of  the  ions  required  by  the  laws  of  electrolysis  is  not 
greater  than  that  required  by  osmotic  pressure,  and  does  not  necessi- 
tate true  dissociation.  The  continual  interchange  of  atoms  in  con- 
tiguous molecules,  which  Williamson's  and  Clausius'  theories  alone 
require,  is  sufficient  for  this  purpose,  and  such  interchange  may  be 
effected  by  the  formation  of  complex  molecules  followed  by  tauto- 
merism.  He  considered  it  undoubted  that  solution  is  a  true  chemical 
combination.  He  thought  that  the  energy  required  for  dissociation 
might  be  supplied  by  assuming  an  affinity  of  the  element  for  elec- 
tricity, or  supposing  the  ions  to  be  allotropic  atoms  with  different 
internal  energy  from  that  possessed  by  ordinary  atoms  ;  on  the  former 
assumption,  however,  the  atom  with  its  electrical  charge  combined 
would  not  be  acted  on  by  electrical  forces  required  in  the  manner  to 
explain  electrolysis,  and  he  thought  that  the  facts  of  solution  might 
be  explained  more  simply  by  chemical  combination  than  by  the  idea 
of  allotropic  atoms.  He  did  not  consider  that  the  explanation  offered 
by  the  dissociationists  as  to  the  heat  of  neutralisation  explained 
anything.  A  rough  calculation  led  to  the  estimate  that  an  atom 
would  acquire  its  ionic  velocity  in  10"^^  ot'  a  second  and  10~-*^  of  a 
centimetre,  in  which  case  Ohm's  law  w^ould  not  fail  owing  to  the 
smallness  of  the  intermolecular  bombardment  differences  until  the  rate 
of  the  alternating  current  is  comparable  with  that  of  light. 

0.  Lodge  thought  that  the  moment  during  which  molecules  are 
changing  partners  (a  change  proved  by  the  existence  of  double  de- 
composition) afforded  an  instant  of  potential  dissociation  sufficient  to 
account  for  electrolysis ;  if,  however,  this  instant  were  not  long 
enough,  we  might  fall  back  on  the  outlying  atom  stragglers  of  gross 
complex  molecules  without  admitting  that  extreme  state  of  dissocia- 
tion which  the  physicists  maintain.  He  had  objected  to  Ostwald's 
experiment  of  producing  electrolysis  by  an  electrostatic  charge  on 
the  ground  that  the  experiment  was  an  imaginary  one  (see  Ostwald's 
remarks  below),  but  even  if  it  could  be  performed,  the  accepted  laws 
of  electrolysis  would  enable  us  to  predict  what  would  happen,  the 
results  being  the  same  as  if  the  current  were  derived  from  a 
oattery. 

W.  OsTWALD  said  that  if  a  current  from  a  battery  is  led  into  two 
beakers  containing  copper  sulphate  solution,  connected  by  a  siphon 
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with  its  ends  covered  by  a  membrane,  and  filled  with  potassium 
ferrocyanide  solution,  a  deposit  of  copper  ferrocyanide  is  formed  on 
the  membrane,  and  through  this  no  copper  salt  can  pass ;  after  a 
time,  a  deposit  of  metallic  copper  forms  on  the  positive  side  of  the 
membrane,  showing  that  the  latter  is  impermeable  to  the  copper  ions  ; 
these  get  filtered  off,  the  electric  charges  w^ith  which  they  were  com- 
bined alone  pass  through  the  membrane.  K  and  CI  ions  pass  through 
a  ferrocyanide  membrane,  Ba  and  FeCeNe  ions  do  not.  In  a  salt  which 
consists  of  one  ion  which  can  pass  and  one  which  cannot,  such  as 
barium  chloride,  the  former  passes  to  a  certain  extent,  but  is  pre- 
vented from  going  far  by  the  negative  charge  on  it  being  attracted 
by  the  positive  charge  on  the  other  ion  which  remains  on  the  other 
side  of  the  membrane.  This  explains  why  the  ions  cannot  be 
separated  by  diffusion.  The  addition  of  an  ion  which  can  pass,  such 
as  K,  to  the  barium  chloride  allows  the  chlorine  of  the  latter  to  pass 
freely ;  but  this  might  be  due  to  previous  double  decomposition, 
potassium  chloride  being  formed  ;  but  the  free  passage  of  the  CI  ions 
may  also  be  effected  by  placing  other  positive  ions  capable  of  pass- 
ing on  the  other  side  of  the  membrane,  as,  for  instance,  copper 
nitrate ;  the  CI  ions  then  pass  freely  in  one  direction  and  the  NO3 
ions  in  the  opposite  direction :  here  no  double  decomposition  is 
possible  and  the  results  can  only  be  explained  by  free  migrating 
ions.  He  considered  that  the  energy  required  to  dissociate  a  com- 
pound into  its  ions  might  be  much  less  than  that  required  to  dis- 
sociate it  into  ordinary  uncharged  atoms.  It  was  impossible  to  deny 
that  the  facts  could  be  explained  by  theories  other  than  Arrheuius' 
dissociation  theory,  but  the  latter  is  consistent  with  a  very  great 
number  of  facts.  The  experiment  which  Pickering  and  Lodge  had 
referred  to  had  actually  been  successfully  performed,  and  no  more 
involved  the  creation  of  energy  than  the  production  of  a  spark  from 
bodies  charged  by  induction.  He  considered  that  the  opposition  of 
chemists  to  the  dissociation  theory  was  merely  a  matter  of  feeling 
similar  to  that  which  led  them  for  a  time  to  oppose  the  idea  of  the 
dissociation  of  ammonium  chloride  by  heat.  The  dissociation  theory 
explains  the  difference  between  the  behaviour  of  electrolytes  and 
organic  compounds  as  analytical  reagents.  The  law  of  constant  pro- 
portion is  no  argument  against  the  theory,  for  the  ions  are  charged 
with  equal  quantities  of  opposite  electricities,  and,  for  the  solution  to 
be  electrically  neutral,  these  electricities,  and,  consequently,  the 
different  ions,  must  be  present  in  equivalent  proportions.  In  answer 
to  Armstrong,  he  pointed  out  that  pure  hydrochloric  acid,  like  pure 
water,  was  a  non-conductor,  and  the  latter,  like  the  former,  would  be  a 
conductor  in  a  suitable  solvent :  there  was  already  some  evidence  that 
water  was  dissociated  to  a  small  extent. 

J.  Van't  Hoff  said  that  in  dilute  solutions  a  law  corresponding  with 
Avogadro's  existed,  and  dissociation  into  ions  was  a  necessary  con- 
sequence of  this.  The  action  on  the  semipermeable  membrane  is  due 
to  the  shock  of  the  dissolved  molecules  and  also  to  the  difference  of 
the  forces  acting  on  them  (?  on  it)  from  the  solvent  on  one  side, 
and  from  the  solution  on  the  other.  The  result  of  the  shock  is  directly 
proportional  to  the  concentration,  while  that  of  the  attraction  is  pro- 


U^ortional  to  its  square,  so  that  the  latter  vanishes  in  dilute  solutions, 
and  the  shock  is  alone  the  origin  of  pressure.  Although  these  views 
are  intended  more  to  popularise  than  to  prove  the  laws  in  question. 
Van  der  Waals'  investigation  of  the  kinetics  of  the  action  leads  to  a 
precisely  similar  result.  According  to  his  own  theory,  the  depression 
of  the  freezing  point  is  not  independent  of  the  nature  of  the  solvent, 
and  Raoult  himself  has  abandoned  his  empirical  constant  in  favour  of 
Van't  Hoff's  formula. 

W.  N.  Shaw  took  objection  to  some  of  the  substances,  such  as  the 

lonohydrate  of  sulphuric  acid,  which  Pickering  quoted  as  solvents. 

[e  considered  that  a  solvent  could  not  be  considered  as  inert  if  it 
saused  the  dissociation  of  the  dissolved  substance.  He  alluded  to 
itannic  chloride  (Phil.  Mag.,  1890,  383)  as  a  substance  which  is  con- 
rerted  into  an  electrolyte  by  the  addition  of  alcohol  or  water,  but  not 
)y  the  addition  of  chloroform  or  hydrogen  sulphide,  chemical  action 

jcompanying  the  change  in  the  former  case. 

S.  Pickering  pointed  out*  that  none  of  the  positive  arguments  in 
favour  of  the  existence  of  hydrates  in   solution  had  been  refuted. 

'here  were  difficulties  in  applying  Kohlrausch's  conductivity  values 
for  the  calculation  of  the  freezing  points  of  sulphuric  acid,  and,  even  if 
we  can  correct  the  irregularities  of  the  freezing  points  by  the  irregulari- 
ties of  the  conductivities,  this  does  not  explain  the  existence  of  these 
irregularities ;  and  their  existence  is  inconsistent  with  any  purely 
physical  theory ;  moreover,  non-electrolytes  exhibit  similar  irregulari- 
ties. The  concordance  exhibited  by  Arrhenius'  calculations  extended 
to  0'4*  only,  the  total  depression  to  80° :  an  extension  of  the  calcu- 
lations to  stronger  solutions  exhibits  errors  of  different  signs  in 
different  parts,  and  these  finally  attain  a  magnitude  of  60°.  Calcula- 
tions on  his  own  theory  agreed  with  the  observed  values  as  far  as  a 
depression  of  at  least  34°.  Although  Van't  Hoff's  equation  repre- 
sented the  molecular  depression  to  be  independent  of  the  nature 
or  amount  of  the  dissolved  substance,  yet  both  these  affected  it. 
The  conservation  of  energy  could  not  be  said  to  be  in  open  contra- 
diction to  the  dissociation  theory  if  sufficient  hypotheses  were  made 
respecting  the  energy  of  the  ions,  yet  these  hypotheses  themselves 
appeared  to  be  in  practical  contradiction  to  the  conservation  of  energy. 
They  involve  either  the  introduction  of  electric  charges  from  nowhere 
capable  of  combining  with  matter  to  generate  heat,  or  else  they  hypo- 
thecate a  new  form  of  atom  which  shall  be  minus  that  free  energy- 
which  an  ordinary  atom  possesses.  S.  U.  P. 

Deduction  from  the   Gaseous  Theory  of  Solution.    By  O. 

Masson  {Nature,4:3,  345—349  ;  Zeit  physikal  Chem.,  7,  500—510).— 
lu  every  simple  solution  the  dissolved  substance  may  be  regarded  as 
distributed  throughout  the  whole  bulk  of  the  solution.  Its  total 
volume  is  therefore  that  of  the  solution,  the  solvent  playing  the  part 
of  so  much  space  ;  and  its  specific  volume  is  the  volume  of  tliat 
(quantity  of  the  solution  which  contains  1  gram  of  the  substance.  To 
avoid  confusion  it  is  best  to  speak  of  this  as  the  specific  solution 
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*  The  whole  of  Pickering's  answei*  appeared  in  the  Chemical  Neivs  only. 
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volume  of  the  substance.     It  is  obviously  in  inverse  ratio  to  the  con- 
centration. 

Imagine  a  soluble  solid  in  contact  with  water  at  a  fixed  temperature. 
The  substance  exercises  a  certain  osmotic  pressure,  in  right  of  which 
it  proceeds  to  dissolve.  This  pressure  is  analogous  to  the  vapour 
pressure  of  a  volatile  substance  in  space,  the  space  being  here  repre- 
sented by  the  solvent;  and  the  process  of  solution  is  analogous  to 
that  of  vaporisation  (Nernst,  Abstr.,  1890,  3).  If  there  is  enough 
water  present,  the  whole  of  the  solid  will  go  into  solution,  just  as  the 
whole  of  a  volatile  substance  will  volatilise  if  the  available  space  is 
sufficient.  If  the  solvent  is  present  in  excess,  the  solution  formed 
will  be  unsaturated,  and  the  dissolved  matter  will  be  in  a  state  com- 
parable to  that  of  an  unsaturated  vapour  ;  but  if  there  is  not  excess  of 
the  solvent  present,  a  saturated  solution  will  be  obtained  in  presence 
of  undissolved  solid,  just  as  we  may  have  a  saturated  vapour  in  the 
presence  of  its  own  liquid  or  solid. 

Suppose  now  that  the  temperature,  in  place  of  being  fixed,  is 
allowed  to  vary,  a  rise  of  temperature  will  disturb  equilibrium,  and 
its  re-establishment  would  necessitate  increased  solution  or  vaporisa- 
tion, as  the  case  may  be.  In  the  case  of  a  volatile  liquid,  it  will 
become  more  volatile  as  the  temperature  rises,  until  when  the  critical 
temperature  is  reached  it  becomes  infinitely  volatile,  and  for  higher 
temperatures  can  no  longer  exist  in  the  presence  of  its  own  vapour,, 
no  matter  how  great  the  pressure  may  be.  And  from  the  analogy 
between  solution  and  vaporisation,  we  may  expect  for  every  substance 
and  its  solvent  a  definite  temperature,  above  which  the  substance 
cannot  exist  in  presence  of  its  own  solution.  This  may  be  spoken  of 
as  the  critical  solution  temperature. 

The  solution  of  a  solid  substance  has  here  been  compared  to  the 
vaporisation  of  a  volatile  liquid,  but  for  purposes  of  a  stricter  analogy 
volatile  solids,  such  as  camphor  or  iodine,  may  be  taken.  A  volatile 
solid  will  not  reach  its  critical  point  without  having  first  melted  at 
some  lower  temperature,  and  a  similar  change  should  be  exhibited  in 
the  solution  process.  At  some  definite  temperature  below  that  of 
infinite  solubility,  we  may  expect  the  solid  to  melt.  This  solution 
melting  point  will  not  be  identical  with,  but  lower  than,  the  true 
melting  point  of  the  solid,  owing  to  solution  of  the  solvent  in  the 
liquid,  which  will  take  place  in  accordance  with  the  rule  of  reciprocal 
solubility. 

The  above  hypothesis  demands  that  increase  of  solubility  with  rise^ 
of  temperature  shall  be  as  general  a  law  as  increase  of  vapour 
pressure.  It  seems  to  demand  some  connection  between  the  true 
melting  points  of  salts  and  the  rates  of  their  increase  of  solubility, 
a  relation  established  in  a  general  way  by  Til  den  and  Shen  stone 
(Abstr.,  1884,  254).  Further,  whilst  no  case  is  known  of  a  solid  sub- 
stance having  as  such  infinite  solubility  in  any  simple  solvent,  several 
cases  are  known  of  liquids  of  infinite  solubility,  and  also  of  solids 
which,  after  they  have  melted  in  presence  of  their  own  solutions, 
become  at  some  higher  temperature  infinitely  soluble.  The  observa- 
tions of  Alexeeff  (Abstr.,  1886,  847)  more  particularly  show  that  two 
liquids  become  one  homogeneous  solution   at  a   temperature  which 
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depends  on  the  ratio  of  the  original  ingredients.  There  is  one  ratio 
which  demands  a  higher  temperature  than  any  other ;  this  is  the 
oritical  solution  temperature,  above  which  either  ingredient  is  infi- 
nitely soluble  in  the  other. 

From  the  observations  of  Alexeeff  on  the  solubility  of  aniline  in 
water  and  of  water  in  aniline  at  different  temperatures,  the  author 
deduces  experimental  evidence  in  favour  of  the  above  views.  He 
also  calculates  the  specific  solution  volumes  of  aniline  in  water  at 
different  temperatures,  and  plots  the  values  against  the  temperature. 
The  curve  so  obtained  is  strikingly  similar  to  tiie  curve  given  by 
Ramsay  and  Young  for  the  specific  volume  of  alcohol  and  its  satu- 
rated vapour  at  different  temperatures,  thus  affording  additional 
support  to  the  view  that  solution  and  vaporisation  are  perfectly 
analogous  processes.  H.  C. 


n 


Deductions  from  the  Gaseous  Theory  of  Solution.     By  S.  U. 

iCKERiXG  {Nature,  43,  488). — When  water  crystallises  from  a  solu- 
tion by  cooling,  the  tendency  of  the  water  molecules  to  coalesce  will, 
on  the  hydrate  theory,  be  partly  counterbalanced  by  the  attraction  of 
the  other  substance  present,  so  that  the  freezing  point  will  be  lower 
the  more  of  the  other  substance,  say  salt,  there  is  present.  Similarly, 
the  temperature  of  crystallisation  of  the  salt  from  strong  solutions 
isiust  be  lower  the  more  water  there  is  present.  The  curve  formed 
by  the  latter  temperatures  gives  what  is  generally  termed  the  solu- 
bility of  the  salt  in  water,  and  the  solubility  is  thus  seen  to  increase 
with  temperature.  At  a  temperature  above  that  of  the  solidifying 
point  of  the  salt,  no  salt  will  be  able  to  crystallise,  and  the  solubility 
of  it  in  water  will  be  infinite  ;  whilst  at  temperatures  above  the  solidi- 
fying points  of  both  salt  and  water,  the  mutual  solubility  of  these 
will  be  infinite,  and  a  homogeneous  liquid  will  be  produced.  Similar 
results  will  be  obtained  if  the  two  substances  separate  in  the  liquid, 
instead  of  the  solid,  condition,  and  hence  the  existence  of  a  "  critical 
solution  temperature  "  may  be  deduced  from  the  hydrate,  as  well  as 
the  gaseous,  theory  of  solution  (see  preceding  abstract).  The  author 
considers  that  the  fact  that  osmotic  pressure  is  numerically  equiva- 
lent to  what  the  gaseous  pressure  of  the  dissolved  substance  would  be, 
<loes  not  prove  that  this  substance  is  a  gas  when  dissolved.  The 
osmotic  pressure  has  not  yet  been  proved  to  be  measured  by  ^?rf, 
and  existing  evidence  is  strongly  opposed  to  the  idea  that  the  solvent 
only  "plays  the  part  of  so  much  space."  The  only  explanation  yet 
offered  by  the  supporters  of  the  gaseous  theory  as  to  the  cause  of  a 
solid  dissolving  at  all  is  that  it  "exercises  a  certain  pressure,  in 
right  of  which  it  proceeds  to  dissolve,"  and  the  author  calls  on 
them  to  substantiate  the  existence  of  a  pressure  which  has  not  yet 
been  recognised.  S.  U.  P. 

Some  Ideas  about  Solution.  By  W.  Ramsay  {Zeit.  physihal, 
Chem.,  7,  511 — 513). — The  curves  constructed  by  Masson  (this  vol., 
p.  791)  for  the  specific  solution  volumes  are  isobaric  curves.  The 
data  of  Alexeeff  are  not  sufficient  to  serve  for  the  construction  of 
the  isothermal  curves,  but  were  it  possible  to  determine  the  osmotic 
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pressures  of  the  different  mixtures,  isothermal  curves  could  then  be 
obtained  analogous  to  those  of  Andrews  and  others  for  gases.  Such 
solution  isothermals  should  be  similar  in  form  to  the  isothermals  for 
gases. 

If  we  imagine  the  isothermal  curve  for  solutions  to  be  of  similar 
form,  say,  to  that  of  Andrews  for  carbonic  anhydride,  the  continuous 
passage  of  gas  to  liquid  in  the  latter  case  would  be  replaced  by  a 
continuous  change  from  the  one  solvent  to  the  other  in  the  former. 
In  that  portion  of  the  curve  which  represents  the  period  of  transition 
from  gas  to  liquid,  w^e  may  have  represented  certain  labile  conditions 
which  it  is  possible  to  realise,  such  as  that  in  which  the  gas  exists  at 
a.  pressure  above  that  required  for  liquefaction,  and  that  in  which  the 
liquid  exists  at  a  pressm^e  below  that  under  which  vaporisation  usually 
takes  place.  In  the  case  of  solutions,  the  first  of  these  conditions^ 
would  find  its  analogue  in  the  phenomenon  of  supersaturation,  as  for 
example  in  the  case  noticed  by  Nicol,  of  the  dissolution  of  anhydrous 
sodium  sulphate  in  a  saturated  solution  of  the  same  salt.  The  second 
condition  may  perhaps  correspond  with  that  in  which  a  syrup  is- 
formed,  as  when  at  high  temperature  water  dissolves  in  cane-sugar,, 
and  the  liquid  on  cooling  remains  viscid  without  crystallising. 

The  suggestion  is  also  made  of  the  possibility  of  determining  the 
specific  heats  for  constant  osmotic  pressure  and  for  constant  concen- 
tration, and  of  studying  the  isentropic  relations  in  the  case  of  solu- 
tions. H.    C. 

Solubility  of  some  Substances  in  Mixtures  of  Water  and 
Alcohol.  By  G.  BODLANDER  (Zeit.  phijsikal.  Ghem.,  7,  3U8— 822).— 
Although  many  experimental  data  exist  with  reference  to  the  influence 
on  the  solubility  of  a  substance  in  water  exercised  by  the  presence  of 
a  third  substance,  no  generalisations  have  up  to  the  present  been 
effected,  with  the  exception  of  the  laws  which  Nernst  has  shown 
(Abstr.,  1890,  3)  hold  in  the  case  of  electrolytes.  In  accordance 
with  Nernst's  deductions,  a  third  substance,  if  a  non-electrolyte^ 
should  exercise  no  influence  on  the  solubility,  and  should  itself  dis- 
solve in  an  aqueous  solution,  just  as  in  pure  water.  Hence  the  solu- 
bility of  a  substance  in  water  should  be  in  no  way  altered  by  the 
addition  of  alcohol  to  the  water,  provided  that  the  substance  itself  is 
quite  insoluble  in  alcohol. 

Experiments  on  the  solubility  of  a  number  of  substances,  both 
electrolytes  and  non-electrolytes,  in  mixtures  of  alcohol  and  water, 
prove,  however,  that  this  is  not  the  case.  If  in  100  c.c.  of  the 
alcoholic  solution  there  are  contained  S  grams  of  dissolved  substance, 
and  W  grams  of  water,  and  the  alcohol  exercises  no  influence  on  the 
solubility,  the  proportion  of  salt  to  water,  S/ W,  should  remain  constant 
whatever  variation  takes  place  in  the  amount  of  alcohol  present. 
But  it  was  found  in  all  cases,  that  as  the  amount  of  alcohol  was 
increased,  the  ratio  S/W  decreased,  so  that  water  which  contains 
alcohol  in  solution  will  not  dissolve  any  third  substance  to  the  same 
extent  as  pure  water,  and  the  solubility  will  decrease  as  the  amount 
of  alcohol  present  increases. 

Two  assumptions  may  be  made  with  reference  to  this  behaviour. 
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given  amount  of  water  may  be  able  to  dissolve  only  a  certain 
tmoiint  of  alcohol  or  of  any  other  substance,  but  not  the  two  together, 
JO  that  if  to  a  saturated  solution  of  the  one  a  quantity  of  the  other 

added,  the  water  will  be  divided  between  the  two,  to  the  exclusion 
)f  a  certain  portion  of  the  substance  which  it  originally  held  in  solu- 
bion.     Or,  on  the  other  hand,  it  might  be  that  the  addition  of  alcohol 

water  effected  a  decrease  in  its  solvent  action  on  other  substances, 
somparable  with  the  reduction  which  it  effects  in  the  freezing  point, 
loth  these  assumptions,  and  the  further  deductions  which  they 
involve,  are  fully  considered  by  the  author,  but  neither  appears  to  hold 
in  the  cases  studied. 

The  only  explanation  remaining  of  the  influence  exercised  by  the 
ilcohol  is  that  it  is  a  purely  mechanical  one,  and  simply  due  to  the 
[ilution  of  the  water,  and  consequent  distribution  over  a  larger  space, 
theoretical  considerations  have  led  the  author  to  the  conclusion  that 

this  is  so  in  saturated  solutions  of  a  substance  in  water  containing 
Lifferent  amounts  of  alcohol,  the  ratio  of  the  amount  of  water,  W,  to 
&he  cube  root  of  the  amount  of  the  dissolved  substance  should  be 
ipproximately  constant.     This  relation  is,  as  a  matter  of  fact,  found 

hold  experimentally  in  those  instances  which  have  been  quoted 
kbove. 

The  experimental  data  given  include  the  solubility  of  sugar,  potas- 
jium  and  sodium  chlorides  and  nitrates,  and  ammonium  sulphate, 
[n  all  these  cases  the  ratio  W/yS  is  approximately  constant.  With 
potassium  chloride  and  nitrate  and  sodium  nitrate,  the  values  at  first 
increase  slightly  with  increasing  amounts  of  alcohol,  and  then 
decrease,  a  behaviour  which  may  be  due  to  dissociative  or  associative 
changes.  In  the  case  of  sodium  chloride,  a  marked  increase  in  the 
values  of  the  ratio  takes  place  throughout  with  increasing  amounts 
of  alcohol.  But  if  the  assumption  is  made  of  the  existence  of  a 
hydrate,  ]S'aCl,2H20,  and  the  results  calculated  on  this  basis,  the 
values  so  obtained  are  perfectly  similar  in  character  to  those  with  the 
other  salts  just  mentioned.  With  ammonium  sulphate,  difficulties 
were  experienced,  owing  to  the  separation  of  alcoholic  solutions  of 
this  salt  into  layers  (see  Traube  and  Neuberg,  Abstr.,  1888,  783),  but 
by  considering  the  upper  and  lower  layers  in  each  case  separately, 
normal  results  were  obtained.  H.  C. 

Solubility  of  Mixed  Salts  in  Water.  By  G.  Bodlander  {Zeit. 
physikal.  Ghem.,  7,  358 — 367). — In  a  former  paper  (preceding 
abstract),  the  author  studied  the  solubility  of  various  substances  in 
mixtures  of  water  and  alcohol,  the  compounds  chosen  being  soluble 
in  water,  but  insoluble  in  alcohol.  He  now  investigates  the  effect 
produced  on  the  solubility  of  one  salt  in  water  by  the  addition  of 
another.  The  salts  chosen  were  sodium  nitrate  and  chloride,  and 
potassium  nitrate  and  chloride.  The  conditions  of  experiment 
differ  from  those  of  Nernst  and  Noyes  (compare  Abstr.,  1890, 
3 ;  and  this  vol.,  p.  142)  in  so  far  as  the  above-mentioned  salts 
are  all  easily  soluble  in  water,  and  not  merely  slightly  soluble. 
As  in  the  case  of  the  addition  of  alcohol,  the  addition  of  a 
second  salt  diminishes  the  solubility  in  such  a  way  that   the  quotient 
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of  the  quantity  of  water  present  in  the  solution  by  the  cube  root  of 
the  quantity  of  original  salt  is  approximately  constant.  The  num- 
bers obtained  when  sodium  chloride  was  added  to  sodium  nitrate 
solution  would  appear  to  indicate  that  the  chloride  exists  as 
NaCl,2HoO.  J.  W. 

Determination  of  Affinity  Coefficients.  By  M .  Conrad  and  C. 
Brijckner  (Zeit.  physikal.  Chem.,  7,  274—282  and  283— 305).— The 
Urst  of  these  papers  deals  with  the  action  of  alkyl  iodides  on  the 
sodium  compounds  of  phenols  and  cresols.  The  methods  of  investi- 
gation have  been  described  in  former  papers  (compare  Abstr.,  1889, 
931;  1890,  4,  327,  and  1046).  The  action  of  methyl,  ethyl,  and 
propyl  iodides  on  sodium  phenoxide  dissolved  in  ethyl  and  methyl 
alcohols  was  studied.  The  action  takes  place  more  rapidly  in  the 
former  than  in  the  latter  solvent.  As  in  former  cases,  methyl  iodide 
is  found  to  have  the  greatest,  and  propyl  iodide  the  least,  activity, 
that  of  ethyl  iodide  being  intermediate.  The  action  of  methyl  iodide 
only  on  the  sodium  compounds  of  the  cresols  was  examined.  The 
action  is  more  rapid  than  in  the  case  of  the  phenol  compound.  It  is 
also  most  rapid  with  paracresol,  and  least  with  orthocresol,  metacresol 
occupying  exactly  a  mean  position  between  the  two. 

In  the  second  paper,  the  action  of  alkyl  iodides  on  ethereal  salts  of 
acetoacetic  acid  and  its  derivatives  in  the  presence  of  sodium  ethoxide 
is  considered.  In  this  case  also,  methyl  iodide  is  found  to  exceed  the 
other  alkyl  iodides  in  activity.  The  action  in  the  case  of  methyl 
acetoacetate  is,  on  the  other  hand,  slower  than  in  that  of  the  ethyl  salt. 
If  the  affinity  coefficient  for  ethyl  acetoacetate  be  taken  in  each  case 
as  100,  those  of  the  other  ethereal  salts  will  be : — 


Methyl  iodide. 

Ethyl  iodide. 

Propyl  iodide. 

100 

100 

100 

56-7 

70- 1 

8G-6 

_ 

357 

— 

291 

343 

421 

273 

290 



174 

197 

— 

— 

159 

— 

61-6 

70 

— 

Ethyl  acetoacetate 

Methyl  acetoacetate , 

Ethyl  methylacetoacetate 

,,      ethylacetoacetate 

„      heptylacetoacetate 

,,      allylacetoacetate   

,,      benzylacetoacetate    

,,      benzoylacetoacetate 


If  potassium  is  substituted  for  sodium  ethoxide,  the  action  in  the 
case  of  ethyl  acetoacetate  is  found  to  be  more  rapid.  Propyl  bromide 
acts  less  rapidly  than  propyl  iodide.  H.  C. 

Rate  of  Decomposition  and  Stereochemistry  of  Chlor- 
hydrins.  By  W.  P.  Evans  {Zeit.  physikal  Chem.,  7,  337—357).— 
From  the  mode  of  formation  of  various  chlorhydrins,  the  author 
assigns  to  them  appropriate  stereochemical  formulae.  These  formula? 
fall  into  four  classes  when  considered  with  respect  to  the  distance 
between  the  summits  of  the  carbon-tetrahedra  occupied  by  the 
chlorine  atom    and  the    hydroxy  1    group.       It   is  assumed    that    the 
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reaction  CMl"-OH  +  KOH  =  R"0  +  KCl  +  HoO  will  take  place 
the  more  readily,  the  nearer  the  chlorine  and  the  hydroxyl  are  to 
each  other  in  the  molecule.  Corresponding  to  the  stereochemical 
formulae,  then,  the  rates  of  decomposition  of  the  chlorhydrins  by 
potassium  hydroxide  solution  should  also  be  capable  of  being  arranged 
in  four  groups.  Measurements  were  made  at  different  temperatures 
to  test  the  validity  of  these  considerations.  The  following  table  con- 
tains the  coefficients  of  velocity  found  by  the  author  : — 


^B  f  Trirnetliyletliylene  clilorhydrin. .  . 
^H  \  Dinietliylctliylene  chlorliydrin  . .  . , 
^K    r  o-Diclilorhydrin 

2.  <  )8-Dichlor]iydrin 

[  Metliylethylene  chlorliydrin 

3.  Ethylene  clilorhydrin 

4.  Trimethylene  clilorhydrin 


24  -5°. 

1 

•93 

1 

•73 

0 

•76 

0 

•32 

0 

•Oi9 

0 

•0068 

0 

•0000 

34°. 


5  00 

4-70 

2^27 

0-54 

0-147 

0  019 

0-000 


43  -6°. 


9-40 
11^00 
6-70 
0^96 
0  31 
0^052 
0-000 


The  agreement  with  the  deductions  from  the  stereochemical  formula) 


is  satisfactory. 


J.  W. 


Action  of  Water  on  Normal  Salts  of  Amines  of  the  Paraffins. 
By  A.  COLSON  {Gompt.  rend.,  112,  619 — 622). — If  a  hydrochloride  of 
an  amine  is  dissociated  by  water,  the  acid,  as  Berthelot  has  shown, 
will  form  a  stable  combination  with  the  water,  whilst  that  portion  of 
the  base  which  is  free  from  chemical  affinities  will  dissolve  in  the 
liquid  in  the  same  manner  as  a  gas,  and  will  have  a  definite  tension 
at  a  given  temperature.  If  air  is  passed  slowly  through  the  solution, 
the  air  saturated  with  aqueous  vapour  will  form  a  mass  of  gas  in 
which  the  amine  will  have  a  tension  proportional  to  its  tension  in  the 
liquid. 

Air  was  passed  into  solutions  of  equivalent  quantities  of  diisobutyl- 
amine  and  triethylamine  hydrochlorides  respectively  for  six  hours,  and 
the  acidity  of  the  liquid  was  then  determined.  With  solutions  con- 
taining 1  gram-mol.  per  litre,  the  ratio  of  the  loss  of  amine  at  100° 
was  diisobutylamine  :  triethylamine  :  :  25  :  13  ;  at  56 — 58"*,  the  loss 
was  less  than  one- third  of  that  at  100°,  but  the  ratio  was  7  :  3,  or 
practically  the  same.  The  ratio  of  the  loss  from  a  solution  contain- 
ing 1  gram-mol.  per  litre  to  that  from  a  solution  of  half  the  strength 
was  as  1*4  :  1,  and  the  ratio  between  ^  gram-mol.  and  ^  gram-mol. 
was  likewise  1-4:1.  It  follows  that  the  tension  of  dissociation 
diminishes  considerably  as  the  concentration  of  the  liquid  decreases. 
A  very  slight  excess  of  acid  prevents  any  sensible  loss  even  after 
six  hours  at  100°.  *  C.  H.  B. 


798  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Inorganic   Chemistry. 


Coefficients  of  Volatility  for  Aqueous  Hydrochloric  Acid. 
By  R.  B.  Waedek  (C/iem.  Neivs,  63,  17— 18).— 100  c.c.  of  hydro- 
chloric  acid  of  known  strength  was  submitted  to  fractional  distilla- 
tion in  a  flask  of  250  c.c.  capacity,  placed  in  a  cylindrical  air-bath, 
and  covered  with  a  conical  hood  of  sheet  copper  heated  in  such  a 
way  as  to  keep  the  temperature  of  the  upper  part  of  the  flask  from 
40 — 50^^  above  the  boiling  point  of  the  liquid.  By  this  means  the 
condensation  of  moisture  upon  the  sides  of  the  flask  was  prevented^ 
and  the  distillate  obtained  really  represented  the  vapour  escaping 
from  the  surface  of  the  boiling  liquid.  Successive  portions  of  the 
distillate  were  collected  in  receivers,  which  in  the  case  of  strong  acids 
contained  10  c.c.  of  water  to  absorb  acid  fumes.  The  several  frac- 
tions, after  weighing  in  well-stoppered  vessels,  were  titrated  against 
sodium  hydroxide,  or  against  centinormal  silver  solution  after  evaporat- 
ing with  excess  of  ammonia.  The  amount  of  water  present  in  any  frac- 
tion was  determined  by  deducting  the  weight  of  the  acid  from  the 
total  weight  of  the  fraction ;  and  the  weights  of  water  and  acid  thus 
found  in  each  fraction  were  subtracted  successively  from  the  water 
and  acid  taken  to  find  the  composition  of  the  residue  after  removal  of 
this  fraction.  The  mean  composition  of  the  boiling  liquid  during  the 
removal  of  each  fraction  was  expressed  in  the  form  HoO  -|-  nHCl,. 
the  composition  of  the  distillate  being  HoO  +  w'HCl  or  HoO  +  vnRCl. 
The  coefficient  v  was  then  found  by  dividing  n  by  n.  Four  distilla- 
tions gave  25  pairs  of  values  (see  original)  which  could  not  be  all 
expressed  by  one  equation.  When  dilute  acid  (n  =  007  to  0*11) 
was  boiled  rapidly  (about  1  gram  distilling  over  per  minute),  the 
results  agreed  with  the  equation  v  =  445H•^  When  strong  acid  was 
boiled  rapidly,  the  values  of  v  were  somewhat  greater  than  would  be 
indicated  by  the  equation  last  given,  and  were  approximately  repre- 
sented by  -y  =  3063n*.  These  two  empirical  curves,  which  occupy 
different  parts  of  the  field,  are  entirely  consistent  with  each  other,, 
but  must  be  regarded  as  a  first  approximation  only  of  the  function 
sought.  When  the  dilute  acid  was  boiled  from  20  to  60  per  cent, 
more  slowly,  the  values  of  v  were  about  10  to  30  per  cent,  less  than 
those  indicated  by  the  equation  given,  and  it  therefore  appears  that  r 
is  a  function  of  the  rate  of  boiling,  as  well  as  of  the  composition  of 
the  liquid.  G.  T.  M. 

Is  it  Possible  to  Form  Ozone  by  Lowering  the  Temperature 
of  a  Flame  ?  Is  there  Ozone  Near  to  a  Flame  P  By  L.  Ilosvay 
(Bull  ^oc.  Chim.  [3],  4,  707— 714).— The  author's  statement  that 
ozone  is  not  formed  during  rapid  combustion  has  been  traversed  by 
Loew  (Abstr.,  1890,  330)  and  Cundall  (Proc,  1890,  26).  Both  these 
writers  indicate  methods  of  detecting  ozone  formed  by  flames,  using 
the  odour  and  taste  of  the  ozone  for  the  purpose.  Considering  these 
tests  unsatisfactory,  the  author  has  re-examined  the  question.  Re- 
peating the  experiments  of  Loew  and  Cundall,  the  products  of  com- 
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bastion  in  tlie  first  case,  and  the  air  taken  from  around  tlie  flame  in 
the  second,  have  not  been  found  (1)  to  give  the  odour  of  ozone,  (2)  to 
render  thallous  oxide  paper  brown,  (3)  to  permanently  decolorise  a 
sohition  of  sulphophenylazo-a-naphthylamine  so  that  naphthylamine 
no  longer  restores  the  colour.  It  is  concluded,  therefore,  that  the 
experiments  of  these  chemists  were  insufficient  to  prove  the  form- 
ation of  ozone  in  the  special  cases  given.  After  the  gas  used  had 
been  carefully  deprived  of  sulphur  compounds,  in  one  experiment  the 
reaction  with  thallous  oxide  paper  was  obtained  in  about  seven  hours, 
but  in  several  others  failed.  A  new  series  of  experiments,  made  wath 
special  precautions  to  keep  the  temperature  of  the  flame  low  and  wdtli 
the  aid  of  a  special  collecting  apparatus,  yielded  the  thallous  oxide 
reaction  in  about  4 — 5  minutes,  and  the  other  ozone  reaction  in 
10 — 15  minutes.  By  this  modified  method,  the  methane  flame  gives 
less,  the  hydrogen  and  carbon  monoxide  flames  more  ozone  than  the 
flame  of  illuminating  gas. 

The  relative  amounts  of  nitrous  acid  and  ozone  formed  by  the 
flame  depend  (a)  on  the  temperature  of  the  latter,  ozone  formation 
being  favoured  by  a  low  temperature ;   (h)  possibly  on  its  surface. 

Experiments  made  Avith  oxygen  in  place  of  air  did  not  yield  such 
good  results ;  the  author  intends  to  repeat  them. 

It  was  found  impossible  to  obtain  the  reactions  of  ozone  by 
Cuudall's  method  even  after  10  to  12  hours;  the  nitrous  acid  reaction 
was,  however,  very  characteristic. 

The  author  maintains  that  the  partial  conversion  of  oxygen  into 
ozone,  obtained  by  blowing  a  current  of  air  or  oxygen  on  to  a  flame, 
does  not  contradict  his  statement  that  "  ozone  is  not  formed  during 
rapid  combustion." 

The  above  results  agree  with  those  obtained  by  Dewar,  who 
ozonised  oxygen  by  causing  it  to  pass  over  white-hot  platinum,  and 
also  with  the  experiments  of  Elster  and  Geitel.  It  is  concluded  that 
combustion  is  not  the  source  of  the  ozone  of  the  air,  as  the  conditions 
found  to  be  essential  for  its  production  are  absent  in  ordinary  com- 
bustion. W.  T. 

Conversion  of  Sodium  Pyrophosphite  into  Phosphite.     By 

L.  Amat  {Compt.  rend.,  112,  614 — 616;  compare  this  vol.,  p.  641). — 
The  change  is  more  rapid  the  more  concentrated  the  solutions,  but 
the  effect  of  dilution  becomes  smaller  and  smaller  as  the  concentra- 
tion diminishes.  With  solutions  so  dilute  that  the  concentration  is 
without  influence,  the  rate  of  change  is  proportional  to  the  quantity 
of  acid  present.  Nitric  and  hydrochloric  acids  exert  the  greatest 
effect,  sulphuric  acid  somewhat  less,  and  phosphorous  acid  still  less, 
whilst  acetic  acid  has  only  a  very  slight  effect. 

The  change  in  presence  of  alkali  is  subject  to  similar  laws,  the  rate 
of  change  at  each  instant  being  proportional  not  only  to  the  quantity 
of  pyrophosphite  present  in  the  solution  but  also  to  the  quantity  of 
freealkah.  0.  H.  B. 

New  Form  of  Silicon.  By  H.  N.  Warren  {Chem.  News,  63» 
46). — A  form  of  silicon,  crystallising  in  perfect  and  well  developed 
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oblique  octaliedra,  was  obtained  on  subjecting  potassium  silicofluoride 
to  an  intense  heat  in  contact  with  impure  aluminium.  On  separating 
the  graphitoidal  silicon  thus  formed  by  the  aid  of  dilute  acids,  small 
quantities  of  the  new  variety  were  obtained.  Larger  yields  were 
procured,  with  varying  success,  by  introducing  pieces  of  metallic 
aluminium,  about  the  size  of  a  walnut,  into  a  clay  crucible  containing 
a  mixture  of  4  parts  of  potassium  silicofluoride  with  1  part  of  potas- 
sium carbonate  and  2  parts  of  potassium  chloride,  in  a  state  of  fusion. 
After  the  violent  action  attending  the  introduction  of  the  aluminium 
had  subsided,  the  crucible  was  urged  to  whiteness  for  about  5  minutes  ; 
after  cooling,  a  button  containing  80  per  cent,  of  silicon  was  obtained. 
This  was  placed  in  a  plumbago  crucible  with  12  parts  of  aluminium 
and  2  parts  of  tin,  and  the  whole  covered  with  a  layer  of  sodium 
silicate.  The  crucible  was  heated  at  the  highest  temperature  obtain- 
able for  about  2  hours  ;  after  cooling  the  crucible  and  breaking  the 
piece  of  aluminium  contained  therein,  the  new  modiBcation  was  ob- 
tained in  large,  perfect  crystals,  having  a  full  metallic  lustre  and 
resembling  the  crystals  of  cast  iron,  which  are  sometimes  seen  on 
breaking  a  pig  of  that  substance ;  it  is  infusible  and  insoluble  in  all 
acids  except  hydrofluoric.  G.  T.  M. 

Action  of  Hydrogen  Iodide  on  Silicon  Chloride.  By  A. 
Besson  (Compt.  rend.,  112,  611 — 614). — Dry  hydrogen  iodide  has  no 
action  on  silicon  chloride  at  the  ordinary  temperature,  but  at  a  high 
temperature  products  of  partial  substitution  are  obtained  ;  the  deter- 
mining cause  of  the  reaction  being  the  difference  between  the  heats 
of  formation  of  hydrogen  chloride  and  hydrogen  iodide,  and  the 
partial  dissociation  of  the  latter  at  the  temperature  of  the  experiment. 
Hydrogen  iodide  mixed  with  vapour  of  silicon  chloride  is  passed 
somewhat  rapidly  through  a  glass  tube  heated  to  redness  ;  the  product 
is  agitated  with  mercury  to  remove  free  iodine,  and  is  then  frac- 
tionated. 

Silicon  iodochloride,  SiClal,  is  a  colourless  liquid  which  boils  at 
113 — 114°,  and  does  not  solidify,  even  at  —60°.  It  is  not  affected 
by  light  alone,  but  when  exposed  to  air  it  becomes  brown  from 
separation  of  iodine,  and  this  change  is  accelerated  by  light.  It 
fumes  in  the  air,  is  decomposed  by  water,  and  combines  with  ammonia 
to  form  a  white,  amorphous  solid,  2SiCl3l,llNH3,  which  is  also  decom- 
posed by  water  ;  it  does  not  form  a  compound  with  hydrogen  phosphide, 
even  under  pressure  and  at  a  low  temperature.  Silicon  iodotrichloride 
can  also  be  obtained  by  heating  silicon  chloride  with  iodine  in  a  sealed 
tube  at  200—250°. 

Silicon  diiododichloride  is  obtained  only  in  small  quantity;  it  boils 
at  172°,  does  not  solidify  even  at  —60'',  and  rapidly  becomes  brown, 
owing  to  separation  of  iodine.  It  fumes  in  the  air,  burns  with 
liberation  of  iodine,  and  is  decomposed  by  water ;  when  dissolved  in 
carbon  tetrachloride,  it  combines  with  ammonia  to  form  a  white, 
amorphous  solid,  SiCl2l2,5i^H3,  which  is  decomposed  by  water.  The 
diiododichloride  is  also  obtained  by  saturating  the  iodotrichloride 
with  hydrogen  iodide  at  —22°,  and  heating  the  solution  for  24  hours 
in  scaled  tubes  at  250°. 
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The  chlorotri-iodide,  SiClIa,  Avas  obtained  in  very  small  quantity;  it 
fumes  in  the  air,  rapidly  becomes  red,  gives  a  combustible  vapour, 
and  combines  with  ammonia.  It  boils  at  about  220°,  and  when 
strongly  cooled  remains  in  superfusion,  but  on  agitation  forms  a 
white  solid  which  melts  at  about  — .30°.  C.  H.  B. 

^P Action  of  Heat  on  Carbonic  Oxide.  By  Berthelot  {Compt. 
rend.y  112,  594 — 597). — Carefully  purified  and  dried  carbonic  oxide, 
when  heated  in  glass  tubes  at  500 — 550°,  always  yields  a  small 
quantity  of  carbonic  anhydride,  without  any  separation  of  carbon. 
The  quantity  of  anhydride  formed  is  practically  the  same  as  at  high 
temperatures,  but  in  the  latter  case  there  is  separation  of  carbon. 
The  formation  of  carbonic  anhydride  at  500 — 550°  is  probably  accom- 
panied by  the  formation  of  a  suboxide,  as,  for  example,  lOCO  =  CsOg 

H|  2CO2  C.  H.  B. 

Reaction  of  Carbonic  Oxide.  By  Berthelot  {Compt.  rend., 
112,  597). — Carbonic  oxide  reduces  ammoniacal  silver  nitrate,  the 
Uquid  becoming  brown  even  in  the  cold  ;  when  heated,  an  abundant 
black  precipitate  separates.  The  reaction  is  very  sensitive,  and  can 
be  obtained  with  an  aqueous  solution  of  the  gas  ;  the  presence  of  even 
a«  large  quantity  of  air  does  not  interfere  with  the  reaction. 

K  c.  n.  B. 

^■Reduction  of  Oxygen   Compounds  by  Magnesium.     By  C. 

Winkler  (J5er.,  24,  873 — 899). — The  author  has  examined  the 
reducing  action  of  magnesium,  and  of  magnesium  in  the  presence  of 
hydrogen,  on  the  elements  of  the  fourth  group,  and  gives  a  detailed 
account  of  the  experiments.     The  following  results  were  obtained  : — 

Carbon. — Magnesium  burns  at  a  red  heat  in  carbonic  anhydride  to 
form  amorphous  carbon ;  when  heated  with  carbonates,  however,  an 
explosive  action  takes  place.  The  reduction  is  generally  accompanied 
with  the  formation  of  magnesium  carbide  and  carbon  monoxide. 
Carbon  monoxide  at  a  higher  temperature  is  reduced  to  carbon.  The 
carbon  so  obtained  always  contains  magnesium,  even  after  prolonged 
treatment  with  hydrochloric  acid.  When  the  experiment  is  conducted 
in  the  presence  of  hydrogen,  no  compound  of  carbon  and  hydrogen  is 
formed. 

Silicon. — Magnesium  and  silicon  have  a  decided  tendency  to  com- 
bine chemically  with  one  another.  The  two  elements  combine  with 
a  faint  evolution  of  light  when  gently  heated  together.  Silica,  when 
heated  with  magnesium,  is  converted,  with  evolution  of  light  and 
scattering  of  the  mixture,  into  a  mixed  product.  The  product  in  the 
cooler  parts  of  the  tube  has  the  bluish-grey  colour  of  magnesium 
silicide,  that  in  the  hotter  part  of  the  tube  the  brown  of  amorphous 
silicon.  When  the  product  is  mixed  up  and  again  heated,  a  mixture 
of  silicon  and  magnesia  is  obtained.  If  excess  of  silica  be  employed, 
no  magnesium  silicide  is  produced,  but  only  silicon.  Silicates  are 
also  reduced  by  magnesium.  Silicon  is  without  action  on  silica  at  a 
high  temperature.  When  the  reduction  was  conducted  in  an  atmo- 
sphere of  hydrogen,  no  compound  of  silicon  with  hydrogen  was 
obtained. 
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Titanium. — Titanic  anhydride,  when  heated  with  magnesium,  is  not 
reduced  to  titanium,  but  titanium  monoxide  and  magnesium  titanate 
are  produced.  The  latter  is  not  capable  of  further  reduction.  With 
a  limited  quantity  of  magnesium,  other  oxides  of  titanium,  together 
with  magnesium  titanate,  are  formed.  Magnesium  titanide  is  not 
obtained,  A  compound  of  titanium  and  hydrogen  does  not  appear  to 
exist. 

Zirconium. — The  reduction  of  zirconic  anhydride  by  magnesium 
takes  place  at  high  temperatures  with  evolution  of  light,  but  is 
usually  incomplete.  If  the  experiment  is  performed  in  an  atmo- 
sphere of  hydrogen,  the  latter  is  rapidly  absorbed  with  the  formation 
of  black  zirconium  hydride,  ZrHo.  Zirconium  hydride  is  inflammable, 
and  is  not  attacked  by  acids.  Magnesium  zirconide  could  not  be 
obtained. 

Cerium. —  Cerium  dioxide  is  reduced  at  high  temperatures  by 
magnesium,  according  to  the  proportions  of  the  latter,  either  to 
cerium  or  cerium  sesquioxide,  with  evolution  of  light.  Cerium  mon- 
oxide and  magnesium  ceride  do  not  appear  to  exist.  When  the  reduc- 
tion is  effected  in  hydrogen,  the  latter  is  rapidly  absorbed,  and  cerium 
hydride.,  CeHg,  is  formed.  Cerium  hydride  is  inflammable,  is  brownish- 
red,  and  is  decomposed  by  acids.  Lanthanum  behaves  in  the  same 
way  as  cerium,  which  points  to  its  being  a  quadrivalent  element,  and 
to  having  a  position  in  the  natural  system  of  elements  different  from 
that  usually  assigned  to  it. 

Thorium. — Thorium  dioxide  is  reduced  to  thorium  on  heating  it  with 
magnesium.  When  the  experiment  is  conducted  in  hydrogen,  the 
latter  is  absorbed,  and  thorium  hydride,  ThHa,  is  formed.  A  mon- 
oxide of  thorium  does  not  appear  to  exist. 

Germanium. — The  oxide  is  reduced  to  germanium  with  a  violent 
report  and  scattering  of  the  mass. 

Tin. — The  oxide  is  Adolently  reduced  to  metal  with  evolution  of 
light  and  explosion,  resulting  in  the  violent  shattering  of  the  tube. 

Lead. — The  oxide  is  reduced  to  metal  with  a  violent  explosion  and 
evolution  of  light. 

The  author  points  out  that,  like  carbon  and  silicon,  all  the  other 
members  of  the  main  sub-group  of  quadrivalent  elements  are  capable 
of  forming  compounds  with  hydrogen,  with  the  exception  of  titanium. 
The  existence  of  a  hydrogen  compound  of  lanthanum  points  to  its 
having  a  different  position  in  the  system  of  elements,  as  stated  above. 
The  hydrogen  compounds  obtained  correspond  with  the  hydrocarbons 
CmHok,  and  the  authors  think  that  there  can  be  no  doubt  that  com- 
pounds will  be  obtained  from  them  corresponding  with  the  derivatives 
of  the  hydrocarbons  and  so-called  organic  compounds. 

E.  C.  R. 

Rubidium  Barium  Dithionate.  By  G.  Bodlander  {Ghem.  Zeit. ,14:, 
1140 — 1141). — While  preparing  rubidium  dithionate  from  rubidium 
sulphate  and  barium  dithionate,  tufts  of  interlacing,  very  slender, 
white,  hair-like  needles  were  observed  to  separate,  and  when 
isolated  by  repeated  recrystallisations,  these  crystals  were  found  to 
suffer  no  loss  of  weight  at  100°,  but  at  higher  temperatures  an  evolu- 
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tion  of  sulphurous  anhydride  and  water  occurred,  leaving  a  residue  of 
rubidium  and  barium  sulphates.  Analysis  indicates  the  composition 
(S206)3BaRb4  +  H2O  for  this  substance.  The  crystals  are  doubly 
refracting,  and  show  extinction  parallel  and  at  right  angles  to  the 
long  axis ;  they  are  more  soluble  in  warm  than  in  cold  water,  and 
readily  from  supersaturated  solutions.  The  solubility  is  diminished 
by  the  presence  of  excess  of  the  rubidium  sulphate,  but  increased 
when  the  barium  dithionate  is  present  in  excess ;  but  the  composition 
and  the  physical  characters  of  the  double  salt  remain  unaltered  under 
these  circumstances.  D.  A.  L. 

IB  AUotropic  Silver.  By  M.  C.  Lea  (Amer.  J.  Sci.  [3],  41, 179—190, 
■and  259—267;  Phil  Mag.  [5],  31,  238—250,  and  320— 329).— Gold- 
like allotropic  silver  (Abstr.,  1890,  213)  behaves  in  a  characteristic 
manner  with  strong  acids.  Hydrochloric  acid  has  no  action  on 
normal  reduced  silver,  but  when  it  is  added  to  the  allotropic  silver 
some  silver  chloride  is  always  formed,  although  the  amount  is  small 
because  of  the  immediate  convei'sion  of  the  silver  into  the  ordinary 
form.  If  the  acid  is  diluted  with  50  vols,  of  water,  this  last  change 
is  much  slower,  and  about  one-third  of  the  metal  is  converted  into 
chloride.  Even  when  the  acid  is  diluted  Avith  100  vols,  of  water,  the 
metal  is  changed  into  the  ordinary  white  form,  whilst  a  considerable 
quantity  is  converted  into  chloride.  Sulphuric  acid  diluted  with 
50  vols,  of  water  has  no  action  on  ordinary  silver,  but  converts  the 
gold-like  modification  into  the  normal  form,  and  dissolves  a  small 
quantity.  Sulphuric  acid  mixed  with  4  vols,  of  water,  and  allowed 
to  cool,  converts  the  gold-like  form,  in  a  few  seconds,  into  the  inter- 
mediate modification  described  below ;  if  the  acid  is  mixed  with 
2  vols,  of  water,  and  applied  hot,  the  metal  changes  instantly  into  the 
normal  light-grey  form.  The  action  of  strong  acids  on  allotropic 
silver  is  not  accompanied  by  any  evolution  of  gas.  Oxalic,  citric,  and 
tartaric  acids  have  no  action  on  the  moist  precipitated  allotropic 
silver,  but  dry  films,  on  paper,  are  converted  by  the  same  solutions 
into  the  ordinary  white  metal.  Ammonia  dissolves  a  small  quantity 
of  allotropic  silver,  but  does  not  change  it  into  the  ordinary  form. 

Gold-like  silver  behaves  with  potassium  ferricyanide,  ferric 
chloride,  &c.,  in  the  same  manner  as  ordinary  silver,  but  is  more 
active. 

An  intermediate  gold-like  modification,  D,  has  a  bright-yellow 
instead  of  a  deep-yellow  colour,  is  harder,  and  can  be  burnished,  is 
not  converted  into  the  white  form  by  shearing  stress,  and  gives  no 
colour  reactions  with  potassium  ferricyanide  or  ferric  chloride,  which 
only  cause  a  slight  deepening  of  the  colour.  It  is  obtained  by  heat- 
ing films  of  the  gold-like  modification  C,  on  glass  or  paper,  at  a  tem- 
perature just  below  that  at  which  the  paper  begins  to  carbonise. 
No  similar  change  is  produced  by  merely  drying  the  gold-like 
variety. 

If  the  precipitated  gold-like  variety  is  subjected  to  prolonged 
washing,  it  dries  with  a  deep  copper  colour.  The  washing  is  accom- 
plished much  more  easily  if  a  2  per  cent,  solution  of  sodium  potas- 
sium tartrate  is  used  instead  of  water,  until  the  process  is  nearly 
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finislied.  Silver  tartrate  and  stannous  nitrate  yield  gold,  blue,  and 
other  modifications  of  silver,  but  tlie  products  always  contained  con- 
siderable quantities  of  tin.  Similar  results  were  obtained  with  silver 
citrate. 

High-tension  electricity  changes  gold-like  silver  C  into  ordinary 
white  silver,  even  with  a  moderately  powerful  discharge.  If  several 
films  on  paper  are  put  together,  and  held  between  the  conductors, 
there  is  a  transference  of  some  of  the  silver  from  one  sheet  of  paper 
to  the  next.  The  parts  which  have  been  affected  by  the  discharge 
no  longer  give  any  colour  reaction  with  potassium  ferricyanide. 

Dry  films  of  gold-like  silver  on  glass,  change  to  the  white  form 
when  heated.  After  9  hours  at  100°,  the  edges  of  the  film  have 
become  white,  whilst  the  centre  is  completely  changed  into  the  inter- 
mediate variety  D  ;  at  180°,  conversion  into  the  intermediate  form  is 
complete  in  10  minutes ;  at  200°,  the  edges  become  white  in 
10  minutes,  and  the  conversion  into  ordinary  white  silver  is  complete 
in  half  an  hour. 

The  dried  precipitate,  in  mass,  undergoes  a  similar  change  at 
180 — 190°.  A  film  of  gold-like  silver  on  pure  paper  is  converted 
into  the  intermediate  form  in  half  an  hour,  if  immersed  in  water 
heated  at  99 — 100° ;  a  similar  film  on  glass  passes  completely  into 
the  normal  silver  in  24  hours,  without  disintegration  of  the  film. 

The  application  of  the  slightest  friction  or  shearing  stress  imme- 
diately changes  the  gold-like  silver  C,  into  white  silver.  If  this 
change  is  partially  produced  by  friction,  and  the  substance  is  left  at 
rest,  the  change  spreads  spontaneously  through  the  whole  mass.  All 
solid  specimens  of  allotropic  silver  change  spontaneously  into  white 
silver,  even  in  the  dark.     Films  on  paper  or  glass  alter  more  slowly. 

Gold-like  silver  on  glass  or  paper  seems  unchanged  on  exposure 
to  light,  but  reacts  less  readily  with  potassium  ferricyanide,  and 
after  exposure  to  one  or  two  days  of  summer  sunshine  it  is  completely 
converted  into  the  intermediate  form  D.  Exposure  for  several  months 
is  insufficient  to  change  it  into  ordinary  metallic  silver.  Exposed 
under  glass  in  a  printing  frame,  however,  it  changes  into  the  white 
form,  because  the  glass  becomes  much  hotter  than  the  films  that  are 
freely  exposed,  and  the  change  is  brought  about  by  heat  rather  than 
by  light. 

Of  all  the  reagents  which  give  colour  reactions  with  allotropic 
silver  (Abstr.,  1890,  335),  the  best  are  potassium  ferricyanide  in  5  or 
10  per  cent,  solution,  which  gives  brilliant  purples,  blues,  brownish- 
reds,  and  browns,  and  ferric  chloride,  which  gives  rose-colour.  The 
colours  are  those  of  thin  films. 

It  seems  probable  that  the  gold-like,  intermediate,  and  normal 
varieties  represent  respectively  atomic,  molecular,  and  polymerised 
forms  of  the  metal.  Light,  high-tension  electricity  and  shearing 
stress  affect  silver  haloids  in  much  the  same  way  as  they  affect  the 
allotropic  forms  of  the  metal.  Heat  also  affects  silver  bromide  (on 
paper),  and  makes  it  reducible  by  the  ferrous  oxalate  developer,  the 
change  being  slow  at  100°,  and  very  rapid  at  140".  Since,  however, 
the  paper  is  not  quite  dry,  the  result  must  be  regarded  as  an  effect 
of  the  simultaneous  action  of  heat  and  moistui-e.     When  heated  with 
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water  at  100"  for  3  or  4  hours,  silver  chloride  darkens  without 
evolution  of  any  gas,  and  the  water  acquires  a  slight  alkaline  reaction, 
doubtless  because  of  its  action  on  the  glass.  Silver  bromide,  under 
similar  conditions,  changes  only  from  yellow  to  greenish-yellow,  and, 
finally,  to  dirty  grey. 

Sulphuric  acid  diluted  with  2  vols,  of  water  has  no  visible  effect 
on  silver  bromide  paper,  but  in  one  case,  after  washing  with  water 
and  treatment  with  ferrous  oxalate,  the  part  that  had  iDcen  touched 
with  acid  was  whiter  than  the  rest.  If  the  paper,  after  treatment 
with  acid,  is  well  washed,  treated  with  very  dilute  ammonia,  again 
washed,  and  treated  with  ferrous  oxalate,  those  parts  which  have 
been  touched  with  the  sulphuric  acid  appear  as  brown  marks  on  a 
white  ground. 

Silver  photochloride,  which,  beyond  a  certain  point,  undergoes  no 
further  change  when  exposed  to  light,  the  author  regards  as  analogous 
to  the  intermediate  allotropic  silver  D, 

Since  the  silver  haloids  are  affected  by  the  same  agents  as  allo- 
tropic silver,  and  always  in  the  same  direction  (that  is,  towards  con- 
densation), the  author  considers  that  silver  probably  exists  in  its 
haloid  salts  in  one  of  its  allotropic  forms.  C.  H.  B. 

"  New  Method  of  Making  Alloys.  By  W.  Hallock  (Chem.  Neivs, 
63,17;  compare  Spring,  Abstr.,  1882,  921). — When  the  metals  of 
which  Wood's  alloy  is  composed  are  filed  to  fine  grains  and  inti- 
mately mixed  in  the  ratio  of  1  part  of  cadmium  (m.  p.  315°),  1  part 
•of  tin  (m.  p.  230°),  2  parts  of  lead  (m.  p.  325°),  and  4  parts  of  bis- 
muth (m.  p.  267°),  and  the  mixture  is  tightly  packed  in  a  glass  tube 
heated  at  98 — 100°  in  a  water-bath,  in  the  course  of  some  hours 
(generally  a  day  or  two)  a  homogeneous,  liquid  globule  of  the  alloy 
is  formed. 

On  the  same  principle,  lead  and  tin  may  be  melted  together  at 
190 — 200°  by  simply  laying  a  piece  of  tin  on  a  carefully  cleaned  strip 
•of  lead,  and  placing  the  whole  in  an  air-bath  kept  at  the  required 
temperature.  Sodium  and  potassium  readily  form  a  liquid  alloy  at 
•ordinary  temperatures,  when  freshly-cut  surfaces  of  the  metals  are 
placed  in  contact. 

The  author  is  of  opinion  that  the  method  of  making  alloys  here 
'described  will  prove  to  be  of  general  application,  and  suggests  the 
following  law  as  being  highly  probable : — An  alloy  can  be  produced 
oat  of  its  original  constituents  without  considerable  pressure  (Spring, 
loc.  cit.\  if  the  temperature  be  above  the  melting  point  of  the  alloy, 
even  though  it  be  far  below  the  melting  point  of  the  most  easily 
fusible  constituent.  G.  T.  M. 

Atomic  Weight  of  Copper.  By  T.  W.  Richards  {Chem.  News, 
•63,  20 — 23,  34 — 36,  43 — 44). — Cupric  bromide  was  prepared  by  the 
action  of  a  slight  excess  of  pure  bromine  on  pure  copper  in  presence 
of  water.  After  completion  of  the  reaction,  the  excess  of  bromine 
was  expelled,  by  gentle  evaporation  to  dryness  in  a  glass  dish,  the 
nearly  normal  cupric  bromide  dissolved  in  a  small  amount  of  water, 
rand  the  solution  filtered  through  asbestos  contained  in  a  perforated 
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cmcible.  The  filtrate  was  barely  acidified  with,  pure  hydrobromie 
acid,  and  concentrated  to  the  consistency  of  syrnp,  the  containing 
vessel  being  left  wholly  undisturbed  in  a  vacuum  for  36  hours.  On 
agitation  and  cooling  with  ice,  the  resulting,  odourless,  black,  super- 
saturated solution  immediately  crystallised  to  a  mass  of  brownish- 
green  needles,  which  were  collected  on  a  perforated  crucible,  and 
washed  three  times  with  a  very  little  water.  The  dilute  solution  of 
these  crystals  deposited  only  an  insignificant  amount  of  the  insoluble, 
basic  bromide  when  allowed  to  remain  for  more  than  a  week,  and 
was,  undoubtedly,  a  pure  solution  of  cupric  bromide.  In  it  the  ratio  of 
copper  to  bromine  was  determined  in  the  following  way  : — The  copper, 
in  50 — 60  grams  of  the  solution,  was  deposited,  electrolytically,  in  a 
platinum  dish,  previously  coated  inside  with  a  thin  film  of  copper,  so 
that  the  external  conditions,  before  and  after  the  analysis,  might  be  the 
same.  Slightly  more  than  half  a  gram  of  the  metal  was  obtained  in 
each  case.  In  determining  the  bromine  in  fresh  portions  of  the  solu- 
tion, not  only  was  the  resulting  silver  bromide  weighed,  but  also  the 
silver  required  to  form  it;  and  this  last  value  was  determined  ac- 
cording to  two  distinct  methods.  In  the  first  place,  the  amount  of 
silver  required  for  a  given  weight  of  the  coppei*  bromide  was  calcu- 
lated, and  somewhat  less  than  this  quantity  was  weighed  out,  converted 
into  nitrate,  and  the  cupric  bromide  cautiously  added  to  the  warm,, 
dilute  solution.  The  deficiency  of  silver  was  made  up  by  titration 
with  a  solution  containing  1  gram  of  silver  to  the  litre  (compare 
Cooke,  Froc.  Amer.  Acad.  Arts  Sd.,  17,  18).  After  noting  this, 
first  value  for  the  amount  of  silvei*  required,  a  slight,  known  excess 
of  the  standard  solution  was  added,  and  the  silver  bromide  was 
washed  and  weighed.  The  excess  of  silver  in  the  filtrate  was  de- 
termined by  means  of  ammonium  thiocjanate  ;  solutions  containing 
an  equivalent  amount  of  pure  copper  nitrate  and  small,  known 
amounts  of  silver  nitrate  being  used  as  a  standard  of  colorimetric 
comparison.  This  second  method  of  determining  the  amount  of 
silver  required  to  precipitate  the  bromine  is  not  so  accurate  as  the 
first,  but  is  of  value  as  a  check. 

Assuming  the  ratio  Ag  :  Br  =  108*00  :  80*007,  the  mean  atomic 
weight  of  copper,  as  given  by  the  eight  final  and  most  trustworthy  de- 
terminations, =  63*645,  with  a  maximum  of  63*664,  a  minimum  of 
63*628,  and  a  variation  from  the  mean  of  +  0*018.  This  value  for 
the  atomic  weight  is  considerably  higher  than  that  until  now  ac- 
cepted, but  agrees  closely  with  the  numbers  obtained  by  the  author 
in  his  previous  investigations  (Froc.  Amer.  Acad.  Arts  Sci.,  23, 
180).  If  lower  values  for  Ag  are  accepted,  the  following  ratios  are 
obtained:— Ag  :  Cu  =  107*93  (0  =  16)  :  63*60;  Ag :  Cu  =  107*675 
(Clarke)  :  63*45;  Ag  :  Cu  =  107*66  (Meyer  and  Seubert)  :  63*44; 
Ag  :  Cu  =  10706  (O  =  15*87)  :  63*09.  G.  T.  M. 

Artificial  Cryolite  and  the  Dissociation  of  Aluminium 
Fluoride.  By  A.  v.  Asboth  (Chem.  Zeit.,  14,  868— 869).— By 
fusing  together  sodium  chloride,  aluminium  fluoride  and  zinc,  and 
heating  strongly  for  15  minutes,  or  by  adding  aluminium  fluoride  to 
molten  sodium  chloride  and  fusing  until  the  evolution  of  chlorine 
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ceases,  a  laass  is  obtained  which,  on  treatment  with  water,  leaves  a 
pink,  insoluble,  amorphous  powder,  containing  cryolite,  to  the  amount 
of  4(3'88  per  cent,  by  the  first  method,  in  which  case  zinc  and  alumin- 
ium chlorides  are  also  formed,  and  amounting  to  42"52  per  cent,  by 
the  second  method,  the  rest  of  the  powder  consisting  of  alumina, 
aluminium  fluoride,  iron  oxide,  and  sulphuric  acid.  The  powder  at  a 
Jiigh  temperature  approaching  fusion,  becomes  granular  and  white. 
K  D.  A.  L. 

^  Carburation  of  Iron  by  the  Diamond.  By  F.  Os:^jond  (Compt. 
rend.,  112,  578 — 580). — Electrolytic  iron,  when  heated  in  contact  with 
diamonds  at  a  temperature  exceeding  1035°,  but  not  exceeding  1065°, 
and,  therefore,  below  the  melting  point  of  pure  white  iron  (1085°), 
is  attacked  superficially,  and  carburated  at  those  points  where  it  is  in 
contact  with  the  diamonds.  At  a  tiemperature  of  1085 — 1125°, 
under  the  same  conditions,  the  iron  melts,  the  diamonds  are  dis- 
solved, and  a  regulus  of  white  cast  iron  is  obtained.  With  a  higher 
proportion  of  diamonds,  some  of  the  latter  remain  undissolved,  but 
have  been  converted  into  a  form  resembling  graphite,  and  have  taken 
up  a  certain  quantity  of  iron.  The  results  show  that  the  diamond,  as 
such,  cannot  effect  cementation  :  but  in  contact  with  iron  it  under- 
goes molecular  change,  and  afterwards  carburates  the  iron.  The 
Kflcusion  of  the  carbon  into  the  iron  is  accompanied  by  a  diffusion  of 
3n  into  the  altered  diamond. 
When  cooled  in  hydrogen  from  1200°  to  600°,  the  diamond  shows 
)  abnormal  development  or  absorption  of  heat.  Graphite  seems  ta 
LOW  a  retardation  of  cooling  between  725°  and  685° :  and  carbon 
from  sugar  shows  a  somewhat  more  marked  retardation  between  the- 
same  temperatures.  The  variations  are  not  much  greater  than  the 
errors  of  observation,  but  it  is  noteworthy  that  the  temperature,, 
"^"5 — 685°,  approaches  closely  to  the  temperature  of  the  recalescence 
steel  :  and  this  agreement  can  scarcely  be  a  mere  coincidence. 

C.  H.  B. 
Formation  of  Coloured  "  Lakes."  By  L.  Yignox  (Compt.  rend., 
112,  580—582). — The  heats  of  neutralisation  of  stannic  acid  and 
metastannic  acid  respectively  by  potassium  hydroxide  are  in  the  ratio 
327  :  2-3,  and  these  numbers  may  be  taken  as  measuring  the  relative 
energy  of  the  acid  functions  in  the  two  cases. 

If  the  two   acids   are  boiled   with   phenosafranine  in   presence  of 

■Imodium  sulphate  and  the  precipitates  are  washed  until  the  washincrs 

||B^6  colourless,  it  is  found  that  stannic  acid  has  formed  an  intense'ly 

^^d  lake,  whilst  the  metastannic  acid  has  acquired  only  a  very  pale 

rose  tint.     With   stannic  acid,  74  per  cent,  of  the  safranine  in  the 

solution  is  precipitated,  whilst  with  metastannic   acid  the   quantity 

removed  is  too  small  to  estimate.     In  this  case,  the  absorption  of  a 

basic  colouring  matter  is  coincident  with  the  existence  of  a  strongly 

marked  acid  function  in  the  absorbent.  C.  H.  B 

Bromonitro-compounds  of  Platinum.  By  M.  V^zes  (Comvf 
rend.,  112,  616— 619).— When  a  concentrated  solution  of  potassium 
platomtrite  is  gently  heated  with  bromine,  the  compound  K2Pt,4N'Oo,Br, 
IS  obtained  as  a  bright-yellow  powder,  consisting  of  microscopic,  yellow 
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prisms  which  act  strongly  on  polarised  light.  N"o  gas  is  evolved  in 
the  formation  of  the  compound,  and  it  undergoes  no  loss  of  weight  at 
100 — 110°  ;  it  is  an  additive  product  from  the  platonitrite,  and  mav 
be  called  potassium  platihromonitrite.  It  is  only  slightly  soluble  in 
cold  water,  but  more  soluble  in  hot  water,  from  which  it  crystallises 
in  orange-yellow  crystals,  provided  that  it  has  not  been  heated  too 
long  above  80°. 

If  an  aqueous  solution  of  the  platibromonitrite  is  heated  for  a  long 
time  at  about  80°,  nitrogen  oxides  are  evolved  and  the  liquid  becomes 
red.  When  concentrated  at  a  gentle  heat,  or  in  a  dry  vacuum,  it 
deposits  red,  prismatic  crystals  of  potassium  platibromonitrosonitrite, 
Pt,Br3,]S'0,2]S'02,K2,  which  remains  unaltered  at  100—110°.  It  is 
much  more  soluble  than  the  platibromonitrite,  especially  in  hot  water ; 
by  prolonged  heating  with  water  it  is  decomposed,  with  evolution  of 
nitrogen  oxides  and  formation  of  potassium  platinobromide. 

Hydrobromic  acid  acts  more  slowly  on  potassium  platonitrite,  and 
the  product  is  a  mixture  of  the  platibromonitrite  and  the  platibromo- 
nitrosonitrite, which  can  be  separated  by  means  of  their  different 
solubilities  in  water. 

If  potassium  platinobromide,  or  one  of  the  bromonitro-compounds, 
is  heated  with  excess  of  potassium  nitrite,  the  whole  of  the  bromine 
is  removed  and  the  platonitrite  is  formed.  The  series  of  the 
bromonitro-compounds  is,  therefore,  K2Pt,4N02,  K2Pt,4N02,Br2, 
K2Pt,NO,2N02,Br3,  KoPtBre. 

The  author  was  unable  to  obtain  a  compound,  PtBr3,N'0,K2Br2, 
analogous  to  the  nitrosoplatinochloride,  PtCl3,NO,K2Cl2.  He  has  veri- 
fied the  composition  of  the  salt  K2Pt,4N02,Cl2,  described  by  Blom- 
strand.  C.  H.  B. 

Double  Nitrites  of  Rhodium.  By  E.  Leidi^  (Bull.  Soc.  Chim. 
[3],  4,  809—814;  see  Abstr.,  1890,  1382).— Glaus  and  Lang  have 
attributed  contradictory  properties  to  the  double  nitrites  of  the 
platinum  metals,  particularly  to  those  of  rhodium.  Again,  doubt  is 
cast  on  Gibbs'  method  of  separating  these  metals  by  means  of  the 
double  nitrites,  owing  to  the  known  inaccuracy  of  his  statements 
concerning  the  solubility  of  the  sulphides  of  the  platinum  metals  in 
alkaline  sulphides.  To  aid  in  the  elucidation  of  the  questions 
involved,  the  author  has  studied  particularly  the  double  nitrites  of 
rhodium. 

Contrary  to  the  statements  of  Claus,  there  is  but  one  potassium 
rhodium  nitrite,  Rh2(i^02)6,6K]N'02.  When  prepared  according  to  the 
method  given  in  detail  by  the  author,  this  salt  forms  white,  micro- 
scopic crystals,  without  action  on  polarised  light.  It  is  almost  in- 
soluble in  cold  water,  and  insoluble  in  an  excess  of  potassium  nitrite, 
a  30  per  cent,  solution  of  potassium  chloride,  a  50  per  cent,  solution 
of  potassium  acetate,  or  in  alcohol.  Hot  concentrated  hydrochloric 
acid  converts  it  into  the  double  chloride,  Rh2Cl6,6KCl  -f  3H2O, 
obtained  by  Claus.  This  salt  is  very  insoluble  in  water,  which  de- 
composes it  into  potassium  chloride  and  the  more  stable  chloride, 
Ilh2Cl6,4KCl,  the  salt  produced  on  mixing  solutions  of  the  two 
chlorides. 
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Soclinni  rhodium,  nitrite  resembles  tlie  potassium  salt  in  composi- 
tion, and  the  method  of  preparation  differs  only  in  detail  from  that 
employed  for  the  latter.  It  forms  white,  rather  bulky,  crystals, 
which  act  on  polarised  light.  It  is  soluble  in  2f  parts  of  water  at 
17°,  and  in  an  equal  weight  of  boiling  water,  but  is  insoluble  in 
alcohol.  Hj'drochloric  acid  readily  attacks  the  sodium  salt  with  the 
production  of  the  double  chloride,  RhsClejGNaCl  +  I8H3O. 

The  ammonium  salt  is  prepared  from  the  sodium  rhodium  nitrite 

I'  ^^y  the  addition  of  ammonium  chloride. 
^B  Ammonium  nitrite  cannot  be  employed  directly,  on  account  of  its 
^^eady  decomposition  by  heat.     In  solubility  and  reactions,  ammonium 
rhodium  nitrite  closely  resembles  the  potassium  salt. 

Barium  rhodium  nitrite  is  prepared  in  much  the  same  way  as  the 
potassium  salt.  It  crystallises  with  12  mols.  HoO,  forming  white, 
bulky  cr^^stals,  which  act  on  polarised  light.  The  anhydrous  salt  is 
soluble  in  50  times  its  weight  of  water  at  16°,  and  in  6^  times  its 
weight  of  boiling  water.  Hydrochloric  acid  converts  it  into  a  mixture 
of  barium  and  rhodium  chlorides,  forming  no  definite  double  salt. 
The  barium  may  be  precipitated  from  the  mixture  by  the  calculated 

|^j[uantity  of  sulphuric  acid,  and  the  rhodium  chloride  in  this  manner 
^■btained  free  from  alkali  chlorides. 
^™  The  soluble  double  salts  of  rhodium  and  sodium  or  barium  yield  no 
precipitate    with   sodium    hydroxide    or   carbonate,    or  with    barium 
l^^ydroxide,  and    give   the   insoluble   double   nitrites  of  potassium  or 
I^Rmmonium  with  potassium  hydroxide  or    carbonate,   or  ammonium 
^^arbonate  or  ammonia,  respectively.     Hydrogen  sulphide  or  sodium 
sulphide    precipitates    rhodium    sulphide    slowly    in    the  cold,    more 
rapidly  on  heating  to  100°.     The  properties  of  its  double  nitrites  may 
be  utilised  for  the  extraction  of  rhodium,  for  its  separation  from  other 
etals  of  the  platinum  group,  and  for  its  quantitative  estimation. 

W.  T. 


Organic    Chemistry. 


Halogen  Derivatives  of  Amylene.  By  J.  Kondakoff  (Ber.,  24, 
)29 — 933). — Hell  and  Wildermaim,  in  a  paper  on  the  halogen 
lerivatives  of  amylene  (this  vol.,  p.  533),  state  that  for  60  years 
^^'carcely  anything  has  been  published  on  this  subject.  The  author 
Praws  attention  to  the  fact  that  since  1885  he  has  published  a  series 
|pt'  papers,  in  the  Journal  of  the  Russian  Chemical  Society,  on  this  sub- 
ject, and  obtained  the  following  results  :— 

•?  Ordinary  amylene  consists  (Flawitzky,  Wischnegradsky,  EltekofP, 
5&C.)  of  a  mixture  of  isopentane  with  small  quantities  of  trimethyl- 
ethylene,  unsymmetrical  methylethylethylene,  and  propylethylene  ; 
according  to  Eltekoif,  it  consists  of  isopentane,  trimethylethylene, 
unsymmetrical  methylethylethylene,  symmetrical  methylethylethyl- 
ene, and  isopropylethylene.     Both  Gutrie  and  Bauer,  and  Hell  and 
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WilderTnann  worked  with  this  mixture.  The  author,  however,  em- 
ployed amylenes  of  known  constitution. 

Trimethyletbylene,  treated  with  gaseous  chlorine  at  +16^  and 
—  20°,  gave  the  compounds  C5H9CI  and  CaHnCl,  and  trimethylethyl- 
ene  chloride,  C5H10CI  (b.  p.  133 — 185°).  Besides  these  products, 
others,  of  higher  boiling  point,  are  obtained  if  excess  of  chlorine  is 
employed,  or  if  the  trimethyletbylene  is  cooled  with  calcium  chloride 
and  snow  and  treated  with  liquid  chlorine.  In  the  latter  case,  the 
action  takes  place  with  hissing  and  evolution  of  heat,  and  is  very  like 
the  action  of  bromine.  The  product  consists  of  CaHmCL,  C5H9CICI0,  and 
CsHgCli,  together  with  an  insignificant  quantity  of  C5H9CI  and  C5H11CI. 

Isopropylethylene,  when  treated  with  gaseous  chlorine,  yields 
almost  entirely  isopropylethylene  chloride  (b.  p.  143 — 144-6°),  and 
only  a  small  quantity  of  a-ethylallyl  chloride,  CHaiCEt'CHoCl. 

The  mixed  amylene,  which  consists  chiefly  of  isopropylethylene  and 
the  unsymmetrical  methylethylethylene,  when  treated  with  gaseous 
chlorine,  gives  isopropylethylene  chloride  and  an  unsaturated  mono- 
chloride  boiling  at  102 — 103°,  which  is  a  derivative  of  methylethyl- 
ethylene, and  when  warmed  with  potash  yields  an  unsaturated 
primary  alcohol.  The  latter  consists  of  a-ethylallyl  alcohol, 
CH2:Cb]t-CH20H,  and  probably  CHjlCMe-CHa-CHa'OH. 

With  chlorine,  symmetrical  methylethylethylene  yields,  as  chief 
product,  methylethylene  chloride,  CHMeCl-CHChCHaMe  (b.  p. 
138 — 139*5°),  and  a  small  quantity  of  the  monochloride, 

CHMeCl-GH:CHMe. 

The  latter,  on  treatment  with  water,  is  couverted  into  the  correspond- 
ing unsaturated  secondary  alcohol,  OH'CHMe'CH.'CHMe,  which  boils 
at  117 — 118°;  with  bromine,  it  forms  a  viscous  bromide,  CsHioBr^O; 
and  by  the  action  of  mineral  acids  is  converted  into  methylpropyl- 
ketone. 

The  author  is  at  present  engaged  in  studying  the  action  of  chlorine 
on  the  residual  hydrocarbons  obtained  by  treating  commercial  amyl- 
ene with  sulphuric  acid.  He  believes  that  the  difference  in  the 
action  of  chlorine  and  bromine  is  only  apparent,  and  is  determined 
by  the  temperature  and  different  conditions  of  aggregation  of  the  two 
agents. 

When  dry  gaseous  bromine  is  passed  over  the  mixed  amylenes  in 
an  atmosphere  of  carbon  dioxide  at  20°,  bromo- com  pounds  are  obtained, 
which  were  separated  into  the  fractions  (1)  80 — 110",  (2)  110 — 120°, 
(3)  120 — 180''.  On  treatment  with  water  they  gave  dimethylethyl- 
carbinol,  the  unsaturated  a-ethylallyl  alcohol  which  changes  into  the 
isomeric  aldehyde,  an  unsaturated  alcohol  which  changes  into  the 
ketone,  a  glycol  boiling  at  207 — 212°,  and  the  bromhydrin  of  this 
glycol.  If  dry  bromine  is  added  to  tiimethylethylene,  cooled  with 
snow  and  salt,  additive  compounds  are  obtained  without  any  visible 
evolution  of  hydrogen  bromide.  If  the  mixture  is  not  cooled,  heat  is 
evolved,  hydrogen  bromide  comes  off,  and  the  bromides  C^IIoBr  and 
CsHioBrg  are  formed.  The  former  of  these  compounds  is  converted 
into  CsHQBrjBro  and  then  into  CsHsBrojBro  by  the  further  addition  of 
bromine. 
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On  the  evidence  of  the  above  observations,  the  author  expresses  the 
•chlorination  of  amylene  by  the  formulae  (1)  C5H10  +  CI2  =  C5H10CL, 
(2)  C^Hi.Clo  -  HCl  =  CsH.Cl,  (3)  CsHio  +  HCl  =  CHnCL 

Hence,  those  amylenes  and  generally  olefines  which  combine  easily 
with  mineral  acids  yield  unsaturated  monochlorides  ;  those  which  do 
not  combine  easily  with  mineral  acids  give  additive  products  with 

lorine.  E.   C.  R. 


t. 


The  Complete  Chlorination  of  Fatty  Compounds  of  High 
JVEolecular  Weight.  By  E.  Haktmaxx  (Ber.,  24,  1011—1026).— 
The  chlorination  was  conducted  in  a  similar  manner  for  all  the  com- 
pounds. The  method  for  caprylene  is  as  follows : — Caprylene  is 
treated  with  a  rapid  stream  of  dry  chlorine,  first  in  the  cold  and  then 
at  the  temperature  of  the  water-bath ,  as  long  as  hydrogen  chloride  is 
formed.  The  product,  which  is  a  colourless  oil,  is  freed  from  hydro- 
gen chloride  and  free  chlorine  by  means  of  an  air-pump,  transferred 
to  tubes,  and  iodine  added;  the  tubes  are  well  cooled,  and  then 
antimony  pentachloride  is  added.  A  vigorous  action  takes  place. 
When  this  action  is  ended,  the  tubes  are  sealed  up  and  heated  at  70° 
for  3  hours,  then  opened,  and  again  sealed  and  heated  for  3  hours  at 
120°,  170°,  and  200°.  They  are  again  opened,  and  the  antimony 
pentachloride  regenerated  by  passing  in  dry  chlorine,  and  the  tubes 
heated  finally  at  320°.  The  product  is  slowly  poured  into  a  mixture 
of  concentrated  hydrochloric  acid  and  ice,  and  the  oil  which  is  preci- 
pitated treated  with  hydrochloric  acid,  and  then  with  soda  solution  to 
get  rid  of  the  antimony  and  iodine.  The  product  is  next  fractionally 
steam-distilled.  The  residue  is  heated  with  iodine  and  antimony 
pentachloride  at  380°,  and  the  product  stearQ-disfcilled.  The  residue 
is  finally  crystallised  from  ether  or  light  petroleum. 

The  following  results  were  obtained : — Caprylene  chlorinated  at 
320°  gave  perchloromethane,  perch lorethane,  perchloromesole,  CiClg, 
and  a  brown  compound,  which,  when  further  chlorinated  at  380°, 
gave  perchloromethane,  perchlorethane,  and  perchlorobenzene. 

Diisobutyl,  chlorinated  at  450°,  gave  perchloromethane,  perchloro- 
benzene, and  a  trace  of  perchlorethane. 

Diisoamyl  at  360°  gave  about  equal  parts  of  perchloromethane, 
perchlorethane,  and  perchlorobenzene,  and  a  trace  of  perchloromesole. 

Cetyl  iodide  at  320°  gave  a  large  quantity  of  perchlorethane, 
together  with  some  perchloromethane,  perchloromesole,  and  a  dark 
compound,  which,  on  farther  chlorination  at  360°,  gave  perchlor- 
ethane, perchlorobenzene,  some  perchloromethane,  and  a  trace  of  a 
<;ompound  crystallising  in  small  prisms  and  melting  at  305'5°,  which 
IS  probably  perchlorodiphenyl. 

Palmitic  acid  at  320°  gave,  as  chief  product,  perchlorethane,  to- 
gether with  a  little  perchloromethane  and  a  dark  compound,  which, 
on  further  chlorination  at  340°,  gave,  as  chief  product,  perchlor- 
ethane and  some  perchloromethane  and  perchlorobenzene. 

Pennsylvanian  petroleum  (commercial  refined  oil)  at  350 — 360°  gave 
perchlorethane  and  perchlorobenzene,  small  quantities  of  perchloro- 
methane and  perchloromesole,  and  a  moderate  quantity  of  residue, 
which,  on  chlorination  at  450",  gave  perchlorobenzene  and  perchloro- 
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methane.  A  specimen  of  petroleum  boiling  at  300 — 350°  gave,  on- 
chlorination  at  a  very  high  temperature,  perchlorobenzene,  as  chief 
product,  and  perchloromethane. 

Crude  Galician  ozokerite  at  360°  gave  a  large  quantity  of  perchlor- 
ethane,  together  with  perchloromethane,  perchloromesole,  perchloro- 
benzene, and  a  residue  which  on  chlorination  at  450°  gave  perchloro- 
benzene and  a  small  quantity  of  perchloromethane.  Ozokerite 
chlorinated  at  450°  gave  perchloromethane  and  perchlorobenzene. 

Bees'-wax  at  450'"  gave  a  large  quantity  of  perchloromethane,  per- 
chlorobenzene, and  very  little  perchlorethane. 

Perchloromesole,  when  heated  for  six  hours  at  450°  with  excess  of 
antimony  pentachloride  containing  iodine,  is  converted  almost  entirely 
into  perchloromethane.  Pei'chlorethane  under  similar  conditions  is- 
also  converted  into  perchloromethane. 

Hence  the  hydrocarbons  of  the  fatty  series  yield,  as  the  final  result 
of  energetic  chlorination,  perchloromethane  and  perchlorobenzene, 
whilst  perchlorethane  and  perchloromesole  are  obtained  as  intermediate 
products. 

The  author  also  describes  the  preparation  of  diisobutyl  and  diiso- 
amyl  from  isobutyl  bromide  and  isoamyl  bromide  respectively.  The 
bromides  are  mixed  with  dry  ether,  excess  of  sodium  wire  added,  and 
the  mixture  allowed  to  remain  for  a  day.  The  yield  of  diisobutyl 
amounts  to  50  per  cent,  of  that  required  by  theory  ;  the  yield  of  diiso- 
amyl  to  over  90  per  cent.  This  method  is  much  cheaper  than  em- 
ploying the  iodides.  E.  C.  R. 

Formation  of  Nitriles  on  Oxidation  with  Nitric  Acid.  By 
C.  Hell  and  C.  Kiteosky  (Ber.,  24,  979—987). — When  castor  oil  is- 
oxidised  with  concentrated  nitHc  acid,  it  yields  a  mixture  of  mono- 
and  di-carboxylic  fatty  acids,  and  also  various  neutral  compounds 
containing  nitrogen,  which  are  volatile  with  steam.  Large  quantities- 
of  capronitrile  (b.  p.  164 — 165°),  considerable  quantities  of  oenantho- 
nitrile  (b.  p.  180 — 185°),  and  small  quantities  of  caprylonitrile  (b,  p- 
200—205°)  and  valeronitrile  (b.  p.  140—143°)  can  be  isolated  from 
this  neutral  oil  by  fractional  distillation,  and  probably  also  butyro- 
nitrile  (b.  p.  120 — 130°),  but  the  quantity  of  the  last-named  compound 
is  so  small  that  it  was  not  characterised  with  certainty ;  the  othei? 
nitriles  were  identified  by  converting  them  into  the  corresponding, 
fatty  acids. 

Fatty  acids,  such  as  caproic  and  oenanthylic  acids,  or  a  mixture  of 
the  two,  do  not  yield  volatile  nitriles  on  oxidation  with  concentrated 
nitric  acid ;  oenanthaldehyde,  on  the  other  hand,  yields  about  1  pei- 
cent.  of  oenanthonitrile  on  treatment  with  nitric  acid  of  sp.  gr.  1'23. 
(3  parts). 

Acetone  gives  about  1  to  IJ  per  cent,  of  its  weight  of  hydrogen 
cyanide  on  oxidation  with  nitric  acid,  and  methyl  nonyl  ketone  yields 
octyl  cyanide. 

The  above  results  may  perhaps  be  explained  by  assuming  that  the 
nitric  acid  is  reduced  to  ammonia,  hydroxy lamine,  &c.,  and  that  con- 
densation then  takes  place  between  the  unchanged  aldehyde  or  ketone 
and  the  reduction  product;  this  view  is,  to  a  certain  extent,  borne  out 
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by  the   fact   that   considerable  quantities  of    ammonia   are   actually 
formed  in  the  reactions.  F.  S.  K. 

Origin  of  the  Higher  Alcohols  contained  in  Commercial 
Spirits.  By  L.  Lindet  (Compt.  rend,  112,  663 — 666). — Fermentation 
of  sugar  and  of  commercial  ''maltose"  with  a  large  quantity  of  yeast 
(80  per  cent,  of  the  sugar)  yields  a  product  containing  a  much  smaller 
proportion  of  the  higher  alcohols  than  fermentation  with  a  small 
quantity  of  the  yeast  (20  per  cent,  of  the  sugar).  Acceleration  of 
fermentation  by  addition  of  brewer's  grains  has  a  similar  effect,  the 
proportion  of  the  higher  alcohols  being  distinctly  reduced.  Previous 
experiments  showed  that  the  lower  the  temperature  at  which  fer- 
mentation takes  place,  the  lower  the  proportion  of  the  higher  alcohols, 
and   the  author  considers  that  these  results  confirm  the  conclusions- 

K ready  published  (this  vol.,  p.  411).  C.  H.  B. 

Glncosoxime  and  Levulosoxime.  By  A.  Wohl  (Ber.,  24, 
)3 — 996;  compare  Jacobi,  this  vol.,  p.  644). —  Glncosoxime  is  de- 
posited in  ci'ystals  when  an  alcoholic  solution  of  anhydrous  glucose 
and  hydroxylamine  is  kept  for  6  to  8  days  at  the  ordinary  tempera- 
ture ;  it  crystallises  in  small,  anhydrous  needles,  melts  at  135°,  and 
does  not  decompose  on  prolonged  iieating  at  100°.  Levulosoxime  can 
be  prepared  in  a  similar  manner,  but  it  is  obtained  in  the  form  of  a 

Irup  which  crystallises  on  keeping  over  sulphuric  acid  ;  it  melts  at 
8°  and  resembles  glucosoxime  in  appearance. 
Ordinary  reagents  produce  no  precipitation  in  a  solution  of  either 
these  oximes,  and  both  compounds,  even  in  presence  of  excess  of 
alkali,  prevent  the  precipitation  of  ferric  hydroxide  from  solutions  of 
ferric  salts.     Glucosoxime  reduces  ammoniacal  silver  solutions  almost 
immediately,  even    in   the    cold,  but  levulosoxime  does    so  only  on 
warming  ;  both  compounds  are  feebly  laevo-rotatory.     On  evaporating 
most  to  dryness  a  solution  of  glucosoxime  with  concentrated  soda^ 
d  then  dissolving  the  yellowish  residue  in  water,  a  solution  which 
gives  the  Prussian  blue  reaction  for  hydrogen  cj'^anide  is  obtained ; 
^he  oximes  of   galactose,    mannose,    and    levulose    show    a    like   be- 
ll^Baviour. 

I^B  When  glucosoxime  is  dissolved  in  acetic  anhydride  containing  a 
ll^vace  of  zinc  chloride,  an  energetic  reaction  takes  place ;  on  cooling, 
'■^^nd  pouring  the  solution  into  water,  a  thick  oil  is  precipitated.  This 
oil  is  readily  decomposed  by  dilute  alkalis,  even  in  the  cold,  yielding 
a  solution  which  contains  hydrogen  cyanide  ;  when  boiled  with  very 
dilute  sulphuric  acid,  it  is  gradually  decomposed  into  hydrogen 
cyanide  and  a  substance  which  combines  with  phenylhydrazine 
yielding  a  yellow,  crystalline  compound  which  is  not  glucosazone. 

F.  S.  K. 

A  Red  Sediment  formed  in  a  Raffinose  Solution,     By  F.  G. 

WiECHMAXN  {Chem.  Neius,  63,  5 — 7). — Whilst  engaged  in  the  isolation 
of  raffinose  from  a  low  beet-sus:ar,  the  author  obtained  a  small 
quantity  of  a  substance  having  a  bright-red  colour.  This  substance 
contained  iron,  but  was  shown  by  spectroscopic  examination  not  to- 
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be  lieematin ;  it  is  remarkably  fluorescent,  and  is  insoluble  in  all 
ordinary  solvents  except  concentrated  mineral  acids.  N"o  information 
is  given  as  to  its  nature.  G.  T.  M. 

Action  of  Nitric  and  Sulphuric  Acids  on  Vegetable  Fibre. 
By  J.  LiFSCHtJTZ  (Ber.,  24,  1186 — 1192). — Cellulose  can  be  prepared 
in  large  quantities  by  the  following  process  : — Fir- wood  (1  part), 
free  from  bark,  is  cut  into  cubes  10 — 15  mm.  in  length,  and  heated  at 
45 — 50°  with  a  mixture  (10 — 15  parts)  of  concentrated  sulphuric 
acid  (1  vol.)  and  25  to  30  per  cent,  nitric  acid  (3  vols.)  for  14 — 10 
liours ;  the  light-yelloAV  product  is  then  separated  from  the  warm 
solution,  washed  first  with  cold  and  then  with  hot  water,  and  boiled 
with  dilute  soda  until  it  is  reduced  to  a  pulp.  The  dark-brown  liquid 
is  run  off  and  the  pulp  washed  thoroughly  with  water  (acidified  with 
sulphuric  acid  if  alkaline)  until  the  washings  are  colourless.  The 
cellulose  obtained  in  this  way  is  quite  colourless,  has  a  neutral  reac- 
tion, and  does  not  give  the  reactions  of  lignin  ;  it  is  very  strong  and 
fibrous  and  contains  1*5 — 18  per  cent,  of  ash,  but  is  free  from  nitro- 
cellulose ;  the  yield  is  38 — 41  per  cent. 

The  acid  liquid,  separated  from  the  cellulose,  contains  considerable 
quantities  of  oxalic  acid,  small  quantities  of  fatty  acids,  and  sub- 
stances, such  as  cellulosesulphuric  acid,  which  reduce  Fehling's 
solution ;  it  is  used  again  four  or  five  times  for  treating  fresh 
quantities  of  wood,  the  only  difference  being  that,  in  each  operation 
the  mixture  is  raised  to  a  temperature  about  5''  higher  than  that  em- 
ployed in  the  previous  one.  The  nitric  acid  is  then  completely 
used  up,  and  the  clear  solution,  if  left  for  about  24  hours,  deposits 
a  considerable  quantity  of  oxalic  acid  ;  this  product  is  nearly  pure, 
and  can  be  obtained  in  a  state  of  purity  by  recrystallising  once  fi^om 
ivater.  In  such  a  series  of  operations,  the  yield  of  cellulose  is  38 — 40 
per  cent.,  and  that  of  the  oxalic  acid  29 — 30  per  cent,  of  the  weight 
of  the  dry  wood  employed.  The  acid  liquors  remaining  after  separat- 
ing the  crystalline  oxalic  acid  in  the  last  operation  contain  about 
30 — 32  per  cent,  of  sulphuric  acid,  1*5 — 2*0  per  cent,  of  oxalic  acid, 
and  small  quantities  of  cellulosesulphuric  acid  ;  after  adding  the  proper 
quantity  of  nitric  acid  and  a  little  sulphuric  acid  if  necessary,  a 
mixture  is  obtained  which  can  be  again  used  for  treating  a  fresh 
quantity  of  wood.  F.  S.  K. 


Action  of  Phosphorus  Oxychloride  on  Ethereal  Silicates  and 
their  Chloro-derivatives.  By  H.  :N'.  Stokes  (Ber.,  24,  933—936). — 
The  action  of  phosphorus  oxychloride  on  the  trichlorhydrin  of  ethyl 
orthosilicate,  SiCls'OEt,  w^as  studied  in  the  hope  of  obtaining  silicon 
oxychloride,  SisOCle-  The  reaction,  however,  takes  place  in  quite  a 
different  way.  When  the  trichlorhydrin  is  heated  with  excess  of 
phosphorus  oxychloride  in  a  sealed  tube  for  2  hours  at  180°,  ethyl 
chloride,  a  white,  amorphous  compound,  and  silicon  tetrachloride  are 
formed.  The  white,  amorphous  compound  is  freed  from  excess  of 
phosphorus  oxychloride  by  heating  at  150 — 200°  in  a  stream  of  dry  air. 
On  analysis,  it  gave  numbers  corresponding  with  the  formula  SiP^OeClo. 
It  is  extremely  hygroscopic,  easily  and  completely  soluble  in  absolute 
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lalcoliol,  which  proves  the  absence  of  free  silicic  acid,  and  is  more 
soluble  in  water,  but  deposits  silicic  acid  from  the  solution.  On 
heating  at  200",  phosphorus  oxychloride  is  slowly  evolved :  at  a  red 
heat,  phosphoric  anhydride  is  given  off,  and  a  transparent  glass 
remains,  which  contains  lumps  of  silicic  acid,  and  is  probably  the 
-compound  Si02,P205.  The  author  concludes  that  this  white,  amor- 
phous substance  is  the  chloride  of  a  silicophosphoric  acid.  Neither 
the  acid  itself  nor  any  of  its  salts  could  be  isolated,  as  it  is  decomposed 
,'by  water.  When  silver  nitrate  is  added  to  the  cold  aqueous  solution 
icidified  with  nitric  acid  and  the  silver  chloride  filtered  ofP,  the 
jlear  filtrate  on  addition  of  ammonia,  deposits  silver  pyrophosphate, 
}ilver  orthophosphate,  and  finally  silicic  acid.  Phosphorus  penta- 
jhloride  at  100°  easily  converts  it  into  silicon  tetrachloride  and  phos- 
)horus  oxychloride. 

The  action  of  phosphorus  oxychloride  on  the  mono-  and  di-chlor- 
lydrin  of  ethyl  orthosilicate  takes  place  according  to  the  following 
equations  : — 

(1.)  2SiClo(0Et)o  +  2POCI3  =  SiCli  +  SiPoOgCla  +  4EtCl. 
(2.)  4SiCr(OEt)3  +  6POCI3  =  SiCL  +  SSiPoOcCla  +  12EtCl. 

Ethyl  orthosilicate  is  decomposed  by  phosphorus  oxychloride  ac- 
ording  to  the  equation  Si(0Et)4  +  2PUCI3  =  SiPsOgClo  +  4EtCl. 

Hexethyl  disilicate,  SioO(OEt)6,  is  easily  attacked  by  phosphorus 
oxychloride  at  ISO'^.     Ethyl  chloride  is  formed,  together  with  a  silico- 
phosphoric chloride  which  is  somewhat   like  the  above,   but    has  a 
ifferent  composition. 

Ethyl  disilicate  chlorhydrin,  when  treated  with  phosphorua  oxy- 
hloride,  did  not  yield  silicon  oxychloride.  E.  C.  li. 


Derivatives     of    Ethylamine.       By    S.    Gabriel    (Ber.,    24, 
1110 — 1121). — By  the  action   of  potassium  hydrosulphide  on  brom- 
thylphthalimide  in  alcoholic  solution,  the  author  has  already  found 
Abstr.,  1889,  870)  that  ethylmercaptophthalimide, 

CcH,<gg>N-CH,-CH2-SH, 


as  formed.  Farther  investigation  has  shown  that  the  corresponding 
monosulphide  is  alwa3's  simultaneously  formed.  To  prepare  ethyl- 
mercaptophthalimide in  the  pure  condition,  an  alcoholic  solution  of 
bromethylphthalimide  and  potassium  hydrosulphide  is  heated  at  lO0° 
under  pressure  ;  the  product,  when  poured  into  water,  solidifies  almost 
immediately  to  a  crystalline  mass,  which  is  separated  from  the  mono- 
sulphide  simultaneously  formed  by  conversion  into  the  mercury  or 
lead  salt,  preferably  the  latter,  which  is  then  decomposed  by  dilute 
•sulphuric  acid.  Ethylmercaptophthalimide  separates  out  on  evapo- 
rating the  filtrate,  and  is  iiuritied  by  recrystallisation  from  alcohol; 
it  becomes  plastic  at  76°,  melts  at  79 — 80°,  aiid  is  converted  by  boiling 
20  per  cent,  hydrochloric  acid  into  phthalic  acid  and  amidomercaptau 
hydrochloride,  NH/Colii'SHjHCl,  which  crystallises  in  small,  trans- 
parent needles. 

DijjhthalylarnidoetJiyl  sulphide,  (CaH402iN-C2H4),.S,  is  best  obtained 
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bv  heating  bromethylphthalimide  with  a  slight  excess  of  alcoholic 
potassium  sulphide  in  a  reflux  apparatus.  Hydrogen  sulphide  is 
evolved,  and  after  half  an  hour  the  product  is  poured  into  water  ; 
the  yellow  oil  thus  precipitated  gradually  solidifies,  and,  on  recrystal- 
lisation  from  alcohol,  is  obtained  in  slender,  flat  needles  melting  at 
128 — 129°.  The  mercaptophthalimide  is  obtained  simultaneously  in 
small  quantity.  The  monosulphide  is  not  formed  by  the  action  of 
potassium  sulphide,  K2S,  on  bromethylphthalimide,  but  may  be 
obtained  by  treating  sodium  ethylmercaptophthalimide  with  brom- 
ethylphthalimide ;  the  yield  is,  however,  not  good. 

To  eliminate  phthalic  acid  from  the  monosulphide,  either  hydro- 
chloric acid  or  potash  may  be  employed ;  the  thioethylamine  hydro- 
chloride thus  obtained  forms  crystalline  crusts  or  slender  needles, 
melts  at  131°,  is  hygroscopic  and  very  soluble  in  water;  its  auro- 
chloride  forms  yellow,  radial,  spherical  aggregates,  its  platmochluride 
yellow  needles,  and  its  jpicrate  acute  plates  melting  at  212°.  By  the- 
action  of  aqueous  soda  and  benzoic  chloride,  it  yields  a  benzoyl 
derivative,  which  crystallises  in  scales  and  melts  at  107 — 108°.  The 
free  thioethylamine,  S'(CHo'CHo'NHo)o,  obtained  by  the  action  of 
solid  potash  on  a  concenti-ated  solution  of  the  hydrochloride,  is  a 
colourless  oil,  boils  at  231 — 232°  under  a  pressure  of  758  mm.,  and 
is  miscible  with  water,  forming  a  strongly  alkaline  solution. 

When  diphthalimidoethyl  sulphide  is  oxidised  with  nitric  acid  of 
sp.  gr.  1"25,  nitrous  fumes  are  evolved,  and  di}ihthalimidoethtjl  snlph- 
oxide,  (C8H402iN*CH2'CH2)2SO,  is  formed.  The  latter  crystallises 
from  alcohol  or  acetic  acid  in  long,  slender  needles,  melts  at  189°,  and 
is  converted  by  hydrolysis  with  hydrochloric  acid  into  dianiidoethyl 
sulphoxide  hydrochloride,  S0(CH2*CH2*NH2)2,2HC1,  phthalic  acid, 
and  other  products.  The  former  crystallises  in  long,  slender  needles. 
Under  suitable  conditions,  ethylmercaptophthalimide  may  be 
oxidised  to  the  corresponding  bisulphide  (see  following  abstract). 
The  latter,  on  further  oxidation  with  nitric  acid  of  sp.  gr.  1*25,  yields- 
phthalyltaurine,  CsHiOoN-CzHi-SOjH  +  liHoO.  This  forms  compact 
crystals  and  has  a  bitter  taste  ;  it  becomes  plastic  at  85°,  and  at 
100°  melts  to  a  milky  liquid,  which  is  completely  transparent  at 
102—103°. 

Gabriel  and  Heymann  have  previously  shown  (Abstr.,  1890,  524) 
that  thiazolines  may  be  prepared  by  the  action  of  alkylene  dibromides 
on  thioamides,  hydrogen  bromide  being  eliminated.  The  reaction 
does  not,  however,  succeed  with  thiacetamide.  The  author  has  now 
found  a  new  method  of  preparing  mesophenylthiazoline  (see  following 
abstract),  and  has  also  succeeded  in  preparing  mesomethylthiazoline 
in  a  similar  manner.  For  this  purpose,  dithioethylamine  hydrochloride 
was  boiled  with  anhydrous  sodium  acetate  and  acetic  anhydride ;. 
after  removing  the  excess  of  the  latter,  the  syrup,  which  is  almost 
certainly  the  diacetyl  compound,  (N'HAc'C2H4*S)2,  was  treated  with 
phosphorus  pentachloride,  warmed  for  a  few  minutes,  poured  into- 
water,  the  filtered  solution  made  alkaline  and  distilled.  The  base- 
comes  over  in  the  first  portion,  and  is  isolated  by  adding  solid  potash 
and  extracting  w^ith  ether.  It  boils  at  141-5 — 145°  under  a  pressure  of 
7(e9  mm.,  and  has  the  expected  composition,  C4H7NS.     On  oxidation 
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witli  bromine-water,  it  yields  taurine,  and  is  converted  by  boilino- 
hydrochlorio   acid   into    amidoetbylamine    hydrochloride    and   acetic 

acid;  it  ixi-ast  therefore  he  7nesomethylthiazoline,     '     "   ^CMe.        Its 

picrate,  C4H7NS,C6H3]S'307,  forms  long,  flat  needles  melting  at 
169 — 170°,  and  the  jplatino chloride  a  pale-yellow,  crystalline  powder 
readily  soluble  in  water. 

When  bromethylphthalimide  is  heated  by  itself,  it  blackens  and 
evolves  hydrogen  bromide.  On  further  heating,  a  portion  distils  over 
from  which  phthalimide  and  ethyl phthalimide  were  isolated,  and  a 
large  quantity  of  carbon  remains  behind. 

Bromethylamine  hydrobromide  acts  on  ethyl  acetoacetate  in 
presence  of  aqueous  soda  forming  ethyl  hromethylamido-cc-crotonate, 
CoHiBr-Is'H-CMeiCH-COOEt,  which  crystallises  from  light  petroleum 
and  melts  at  48 — 50°.  Bromethylphthalimide  also  combines  with 
piperidine  forming  a  syrup,  which,  on  hydrolysis  with  hydrobromic 
acid  and  treatment  with  solid  potash,  yields  1-amidoethylpiperidine, 
CsNHio'CaHi-NHo.  It  is  a  colourless  liquid,  boils  at  183—184°,  and 
absorbs  carbonic  anhydride  from  the  air,  forming  crystalline  crusts  ; 
it  is  miscible  with  water  and  has  an  odour  resemJbling,  but  much 
weaker  than,  that  of  piperidine.  Its  hydrobromide,  CvHi^l^o^HBr, 
crystallises  from  absolute  alcohol  in  acute  needles  ;  the  aurochloride 
forms  long  needles,  and  the  platinochloride  rhombic  tablets.  Its 
solution  in  hydrochloric  acid  gives  a  deep-red  coloration  with 
potassium  bismuthoiodide.  H.   G.  C. 

IBtDithioethylamine.  By  W.  Coblentz  and  S.  Gabriel  {Ber.,  24, 
^R22 — 1125). — When  the  crude  alcoholic  solution  of  e  thy  1  me  reap  to - 
phthalimide  (see  previous  abstract)  is  treated  with  iodine  or  ferric 
chloride  on  the  water-bath,  it  is  converted  into  diphthahjlimidoethyl 
bisulphide,  (ChHiOoIN-CHs-C  112)282,  which  crystallises  in  small  plates 
melting  at  138—139°.  When  heated  with  hydrochloric  acid  at 
190 — 200°,  it  is  hydrolysed  with  formation  of  dithioethylamine  hydro- 
chloride, (N'Ho-C2H4)2S2,2HCl.  The  latter  melts  at  203°,  and,  on 
treatment  with  benzoic  chloride  and  aqueous  soda,  yields  dibenzamido- 
(liethyl  bisidphide,  Q^B.Bz'CoRi)S2,  which  crystallises  from  hot  alcohol 
in  needles  and  melts  at  132°.  When  heated  with  phosphorus  penta- 
chloride  at  lOO'',  it  yields  a  pale-yellow  syrup,  which  is  dissolved  in  a 
small  quantity  of  dry  chloroform  and  mixed  with  benzene.  The 
crystals  which  separate  are  collected,  washed  with  benzene,  and 
placed  over  sulphuric  acid.  They  become  moist  and  ball  together  in 
the  air,  and  are  decomposed  by  soda  with  formation  of  an  oil  which 
may  be  driven  over  by  steam,  and  is  identical  with  the  mesophenyl- 
,1  .  ,.  CHa'S 
thiazohne    1  >CPh,  described  by  Gabriel  and  Heymann  (Abstr., 

1890,  524).  The  above  hygroscopic  crystals  gave  on  analysis 
numbers  agreeing  with  the  formula  (C9H9NS)o,3HCl,  but  the  manner 
m  which  the  reaction  takes  place  is  not  yet  fully  ascertained. 

H.  G.  C. 
Action    of   Aqueous    Aramonia    on    Isobutyl    Chloride    in 
Closed  Vessels  at  100^     By  H.  Malbot  (iBull  Soc.  Ghim.  [3],  4, 
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(193 — 697). — The  author  has  endeavoured  to  determine  the  best  con- 
ditions for  the  production  of  isobutylamine.  From  the  results  of  nine- 
experiments  carried  out  under  different  conditions,  he  concludes  that : — 
(1.)  It  is  not  correct  that  an  initial  excess  of  ammonia  always  favours 
the  formation  of  the  primary  amine  to  the  exclusion  of  the  secondary 
and  tertiary  products,  but  it  considerably  facilitates  the  transforma- 
tion of  the  chloride.  The  rate  of  change  of  the  isobutyl  chloride 
augments  very  rapidly  with  the  proportion  of  ammonia  present.  In 
two  days,  31  per  cent,  is  converted  in  the  presence  of  two  molecular 
proportions  of  ammonia,  50  per  cent,  with  four ;  in  three  days  86  per 
cent,  is  transformed  by  six  molecular  proportions  of  ammonia,  95  per 
cent,  by  10.  Practically  there  is  no  advantage  in  using  more  than 
10  molecular  proportions  of  ammonia  to  one  of  isobutyl  chloride. 

(2.)  Hofmann's  hypothesis  as  to  the  formation  of  amines  is  in- 
adequate to  explain  the  results  of  these  experiments,  whereas  the 
views  put  forward  by  the  author  in  a  previous  paper  (Anii.  CJiim.  Phys.y 
March,  1888)  account  very  well  for  the  observed  facts.  W.  T. 

Hexamethylenamine.  By  Y.  Schwartz  (Chem.  Zeit.,  14,  787). 
— TItxamethylenamine  tetrasilver  bromide,  C6Hu.]N'4,4AgBr,  is  formed 
when  an  ammoniacal  solution  of  silver  nitrate  is  mixed  with  an 
ainmoniacal  formaldehyde  solution  containing  ammonium  bromide ; 
as  also  when  hexamethylenamine  itself  is  used,  and  when  metallia 
bromides  act  on  hexamethylenamine  silver  nitrate.  It  is  a  curdy 
precipitate  which  partly  dissolves,  the  other  portion  becoming  rapidly 
crystalline.  When  heated  strongly,  hexamethylenamine  passes  off, 
leaving  a  mixture  of  silver  bromide,  metallic  silver,  and  some  char- 
coal. Nitric  acid  rapidly  oxidises  it,  yielding  pure  silver  bromide. 
The  compound  resembles  the  hexamethylenamine  derivatives  described 
by  Horton  (Abstr.,  1888,  1051).  D.  A.  L. 

Essential  Oil  of  Mustard.  By  P.  Birkenwald  (Chem.  Gentr.^ 
1891,  i,  266—267;  from  Pharm.  Zeit.  Buss.,  29,  785—787).— 
Copper  Compound  of  Allyl  Thiocarhimide, — A  greenish-yellow,  amor- 
phous powder  was  found  in  the  copper  condenser  when  preparing 
allyl  thiocarbimide.  After  washing  it  with  alcohol,  the  colour 
changes  to  yellow  ;  it  dissolves  in  hydrochloric  acid  with  evolution 
of  hydrogen  sulphide ;  it  reacts  with  concentrated  nitric  acid, 
a  strong  odour  of  allyl  thiocarbimide  being  emitted ;  it  is  blackened 
by  potash,  and  allyl  isothiocyanate  is  set  free.  The  analysis  agreed 
with  a  compound  CuS  +  C3H5NCS. 

Potassium  Myronate. — The  author  has  prepared  potassium  myron- 
ate  from  the  seeds  of  Brassica  nigra  and  Sinapis  junea  by  Will 
and  Korner's  method ;  both  the  specimens  melted  at  135°,  and  de- 
composed at  145°.  The  loss  on  heating  at  100°  during  four  hoars 
amounted  to  2*43  per  cent,  in  the  case  of  the  specimen  from  Brassica 
nigra,  and  to  3*32  per  cent,  in  that  of  the  specimen  from  Sinapis  ju7iea. 
I'he  loss  on  heating  should  have  been  4'3  per  cent,  to  correspond  with 
1  mol.  H2O.  The  analysis  of  the  specimen  from  Sinapis  junea  gave 
results  corresponding  with  those  which  Will  obtained  with  a  specimen 
from  Brassica  nigra.  .  J.  W.  L. 
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Investigation  of  Crude  Acetone.  By  L.  Wolfes  (Chem.  Zeit., 
14,  1141 — 1142). — By  fi-actionation,  the  crude  oil  boiling  between 
75°  and  135°  was  separated  into  three  fractions.  From  the  tirst  fraction, 
a  substance  boiling  at  80°  w^as  obtained,  which  appeared  to  be  methyl 
ethyl  ketone.  The  second  fraction  yielded  a  substance  boiling  at 
102 — 103°,  w^hich  proved  to  be  methyl  propyl  ketone  ;  the  absence  of 
diethyl  ketone  was  established.  The  third  fraction,  by  repeated 
fractionation,  yielded  fractions  of  nearly  equal  amount ;  one  boiling  at 
128 — 129""  gave  numbers  between  those  required  for  methyl  butyl 
ketone  and  allylacetone,  the  former  substance  being  subsequently  sepa- 
rated from  its  associates  by  means  of  sodium  hydrogen  sulphite.  The 
oils  not  precipitated  by  this  reagent  were  distilled  from  strong  sodium 
hydroxide,  and  the  indetinite  substance  (b.  p.  128 — 130°)  obtained  was 
oxidised  with  nitric  acid,  evaporated  to  dryness,  dissolved  in  water,  and 
treated  with  barium  hydroxide  ;  the  precipitate  was  found  to  contaiit 
succinic  acid,  the  solution  pyrotartaric  acid.  From  the  presence  of 
the  latter,  the  author  infers  that  there  is  a  ketone  present  containing' 
a  closed  chain,  probably  identical  wdth  Kane's  dumasin  (Armalen,. 
110,  21).  D.  A.  L. 

The  Behaviour  of  Hexachlororthodiketohexene  on  Heating 
and  towards  Phosphorus  Pentachloride.  By  T.  Zixcke  and  F. 
KiJSTKR  (JBer.,  24,  924 — 928). — Hexachlororthodiketohexene  was  pre- 
pared in  a  dry  state  by  distillation  under  reduced  pressure.  The 
hydrate  cannot  be  used  in  these  experiments.  The  hexachlorodiketonc' 
when  free  from  water  forms  a  thick  red  oil,  boils  at  199°  under 
60  mm.  pressure,  solidifies  when  kept  for  some  time,  and  absorbs 
water  from  the  air  with  production  of  the  hydrate.  The  red  colour 
appears  to  be  due  to  a  little  tetrachlororthoquinone. 

When  heated  in   a  tube  at  300 — 310°  for  some  hours,  colourless 

needles  are  obtained,  mixed  with  liquid  products.     The  needles  are 

perchlorobenzene  (m.  p.  224°).     The  liquid  also  contains  perchloro- 

benzene,  which  is  separated  by  adding  light  petroleum.  The  filtrate,  on 

remaining  some  time,  deposits  crystals  of  7  :  7-hexachloroketopentene 

CChCO 

II  ^-CClo.  The  non-crystallisable  product  contains  the/i :  7-ketone, 

CCl.-CCk    ^^ 

When  the  diketone  is  heated  with  phosphorus  pentachloride  (2^ 
mols.)  at  250°,  it  is  completely  converted  into  perchlorobenzene.  When 
the  reaction  takes  place  at  200 — 210°,  some  perchlorobenzene  is  formed,, 
together  with  a  compound  containing  phosphorus.  The  compound 
obtained  from  the  latter,  after  treatment  with  water,  melts  at  203°, 
forms  shining  plates,  and  is  soluble  in  ether.  As  this  compound  was 
only  obtained  in  small  quantities  from  the  diketone,  which  latter  is 
difficult  to  prepare  in  the  dry  state,  the  authors  attempted  to  prepare 
it  from  tetrachlororthoquinone. 

Orthoquinone  was  heated  with  phosphorus  pentachloride  (2  mols.)- 
for  half  an  hour  at  200 — 210"^.  On  treatment  with  water,  a  mass 
of  shining  plates  was  obtained.     The  perchlorobenzene  was  extracted 
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from  this  with  benzene,  and  the  residue  dissolved  in  ether  and  pre- 
cipitated with  benzene.  Analysis  showed  that  the  compound  was 
C6Cl5-0-PO(OH)2.  It  forms  white,  silvery  plates,  melts  at  203°  with 
blackening,  is  soluble  in  ether,  somewhat  soluble  in  water,  and  is  re- 
precipitated  by  hydrochloric  acid,  and  dissolves  in  soda  without 
•decomposition.  It  is  identical  with  the  compound  obtained  from 
hexachlordiketohexene,  and  is  also  obtained  from  the  para-deriva- 
tives C6CI6O2  and  C6CI4O2.  It  is  an  intermediate  compound  in  the 
production  of  perchlorobenzene.  E.  C.  R. 

Derivatives  of  Palmitic  Acid.  By  C.  Hell  and  C.  Jordanoff 
■{Ber.,  24,  936 — 943). — The  authors  find  that  the  most  convenient 
material  for  the  preparation  of  pure  palmitic  acid  is  Japanese  wax, 
which  yields  one-half  its  weight  of  pure  palmitic  acid,  whilst  palm  oil 
yields  only  one-fifth  its  weight.  The  acid  was  purified  by  distillation 
under  reduced  pressure,  and  melts  at  62°. 

oc-Bromopalmitic  acid  is  obtained  by  heating  palmitic  acid  (175 
rgrams)  with  phosphorus  (7"1  grams)  and  bromine  (65  c.c).  The  pro 
duct  is  purified  by  washing  with  water,  when  an  emulsion  is  formed 
from  which  the  acid  is  extracted  with  light  petroleum.  It  crystal- 
lises in  shining  scales,  melts  at  51*5 — 52°,  and  solidifies  in  beautiful 
prisms  or  pyramids.  It  is  insoluble,  and  when  pare  is  incapable  of 
forming  an  emulsion  with  water,  dissolves  easily  in  alcohol,  benzene, 
ether,  light  petroleum,  carbon  bisulphide,  and  chloroform,  and  has  no 
caustic  action  on  the  skin.  The  ethyl  salt  is  obtained  by  passing 
hydrogen  chloride  into  an  alcoholic  solution  of  the  pure  acid.  It  is  a 
pale-yellow,  fruity- smelling  liquid,  and  boils  at  241*5°  under  38  mm. 
with  slight  decomposition. 

cc- Hydroxy  palmitic  acid  is  obtained  by  boiling  the  bromo-derivative 
with  a  slight  excess  of  potassium  hydroxide.  When  gently  warmed 
-wdth  water,  it  forms  an  emulsion,  and  on  raising  the  temperature  of  the 
water,  rises  to  the  surface  as  a  yellow,  transparent,  gelatinous  mass, 
which  solidifies  on  cooling.  It  crystallises  from  alcohol  in  small, 
:shining  crystals,  melts  at  82 — 83°,  and  is  easily  soluble  in  alcohol, 
ether,  and  other  organic  solvents.  The  copper  salt  is  obtained  as  a 
green  precipitate  on  adding  a  hot  alcoholic  solution  of  copper  acetate 
to  an  alcoholic  solution  of  the  free  acid.  The  lead  salt  is  obtained  in 
a  similar  way  as  a  white,  powdery  precipitate.  The  barium  salt  is 
obtained  in  crystalline  flocks  on  adding  barium  chloride  to  an  alcoholic 
solution  of  the  ammonium  salt.  The  acetate,  CieHaiOsAc,  is  obtained 
by  boiling  the  acid  with  excess  of  acetic  chloride,  washing  with  water, 
^nd  dissolving  the  oily  product  in  ether.  On  distilling  off  the  ether, 
it  is  obtained  as  a  resinous  mass.  It  crystallises  from  alcohol  in 
white  scales,  melts  at  62'5°,  and  is  easily  soluble  in  ether,  less  soluble 
in  alcohol  and  other  organic  solvents. 

OL-Amidopalmitic  acid  is  obtained  by  heating  a-bromopalmitic  acid 
with  excess  of  alcoholic  ammonia  in  a  sealed  tube  for  some  hours  on 
the  water-bath.  The  product  is  mixed  with  water  and  acidified  with 
sulphuric  acid.  A  better  yield  is  obtained  by  heating  the  mixture  at 
130 — 140°,  and  evaporating  off  the  excess  of  ammonia  and  alcohol. 
It  is  a  white,  crystalline  powder,  insoluble  in  alcohol,   ether,   and 
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benzene,  sparingly  soluble  in  cold  acetic  acid,  and  easily  soluble  in 
liot  acetic  acid,  and  dissolves  easily  in  alcoholic  alkaline  hydioxldes, 
from  which  solution  the  alkali  salt  crystallises  in  beautiful  plates  of 
fatty  lustre.     The  acetyl  derivative  is  obtained  by  boiling  with  excess 

.of  acetic  chloride  as  a  thick  oil,  dissolves  easily  in  ether  and  alcohol, 

[and  has  not  been  obtained  crystalline. 

a,'Anilidopalmitic  acid  is  obtained   by  boiling  bromopalmitic  acid 

["with  excess  of  aniline.  From  boiling  alcohol,  it  separates  as  a  pow- 
dery precipitate,  melts  at  141 — 142°,  and  is  easily  soluble  in  benzene 

[and  ether.      It  has  not  been  obtained  crystalline. 

Falmitanilide  is   obtained  by  boiling  palmitic  acid  with  excess  of 

[aniline  for  about  five  hours,  and  washing  the  product  with  dilute  acid 

[and  water.  It  distils  at  282 — 284°  under  17  mm.  pressure  without 
decomposition,  and  is  so  obtained  as  a  colourless  liquid,  which  solidi- 

mes  on  cooling  to  a  crystalline  mass.     It  crystallises  from  alcohol  in 

[long,  soft,  sliming  needles,  melts  at  90'5°,  and  is   easily  soluble   in 

[alcohol,  more  soluble  in  ether,  benzene,  and  carbon  bisulphide. 

E.  G.  K. 
Cyanopalmitic  Acid,  Tetradecylmalonamic  Acid,  and  Tetra- 

;decylmalonic  Acid.     By  C.  Hell  and  C.  Jordanoff  {Ber.,  24,  987 
-998). — Cyanopalmitic    acid,    CnH3iN02,     is     obtained     when    ethyl 

Ibromopalmitate  is  boiled  for  4  to  5  days  with  potassium  cyanide  in 
alcoholic  solution.  The  filtered  solution  is  evaporated,  the  residue 
extracted  with  ether,  the  acid  precipitated  from  the  residual  alkaline 
solution  with  hydrochloric  acid,  extracted  by  shaking  with  ether,  and 
separated  from  regenerated  palmitic  acid  by  fractional  crystallisation 
from  light  petroleum.  It  crystallises  from  hot  glacial  acetic  acid  in 
almost  colourless  plates,  melts  at  75 — 76",  and  is  moderately  easily 
soluble  in  light  petroleum ;  when  heated  at  220°,  it  is  completely  con- 
verted into  palmitonitrile  with  evolution  of  carbonic  anhydride,  and 
when  boiled  with  alcoholic  potash,  it  yields  palmitic  acid. 

Tetradecylmalonamic  acid,  Ci4Hv9*CH(CO'NHo)'COOH,  is  formed 
when  cyanopalmitic  acid  is  boiled  with  concentrated  alcoholic  soda 
for  about  two  days.  It  crystallises  from  hot  alcohol  in  nacreous 
plates,  is  insoluble  in  water  and  ether,  and  decomposes  at  130 — 140° 
with  evolution  of  carbonic  anhydride,  but  without  melting,  being  con- 
verted into  palmitamide  (m.  p.  104 — 105**). 

Tetradecylmalonic  acid,  C17H32O4,  can  be  prepared  by  boiling  the 
preceding  compound  for  a  long  time  with  alcoholic  potash  ;  it  is  a 
semi-crystalline  powder,  melts  at  117 — 118°,  and  is  readily  soluble  in 
hot  alcohol  and  boiling  acetic  acid,  but  only  very  sparingly  in  ether, 
and  insoluble  in  water.  When  heated  at  150 — 170°,  it  is  converted 
into  palmitic  acid.  The  silver  salt,  CnHgoOiAgo,  is  colourless;  the 
calcium  salt,  CnHsoOiCa,  zinc  salt,  Ci7H3o04Zn,  and  cadmium  salt, 
CnHsoOiCd,  are  crystalline;  the  copper  salt,  C17II30O4CU,  decomposes 
at  180°.  F.  S.  K. 

Propylideneacetic  Acid  from  Malonic  Acid  and  from  Orth- 
amidophenol.  By  T.  Zincke  and  F.  KtJSTER  (Ber.,  24,  908—911). 
— The  authors  undertook  this  work  with  the  object  of  determining 
whether  the  acid  OjHsOa,  obtained  by  them  from  catechol,  was  propyl- 

roh.  Lx.  3  i 
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ideneacetic  acid,  CHa'CHa'CBICH-COOH,  or  was  identical  with  the 
ethjlidenepropionic  acid,  CH^'CHiCH-CHo'COOH,  obtained  from  acet- 
aldehyde  and  succinic  acid.  The  solution  of  this  question  was  of  interest, 
because  the  authors  had  based  the  constitution  of  the  hexachlorod ike- 
tone  and  other  chloro-compounds  obtained  from  catechol  on  the  pro- 
duction of  propjlideneacetic  acid.  Ethylidenepropionic  and  propvl- 
ideneacetic  acids  are  easily  distinguished  by  treating  the  acid  with 
hydrogen  bromide  and  boiling  the  resulting  compound  with  water.  If 
valerolactone  is  formed,  then  the  compound  is  ethylidenepropionic  acid. 
The  authors  find  that  the  acid  obtained  from  malonic  acid  and  that 
from  catechol  behave  alike.  From  both,  a  minute  quantity  of  valero- 
lactone was  obtained,  but  the  main  product  is  an  acid  not  containing 
bromine,  which  is  probably  an  hydroxy-acid.  The  formation  of  a 
small  quantity  of  valerolactone  is  probably  due  to  a  small  quantity  of 
the  propylideneacetic  acid  having  undergone  molecular  change. 

Propylideneacetic  acid  was  prepared  from  malonic  acid  according 
to  the  directions  of  Fittig  and  Frankel.  It  boiled  at  193—196°.  The 
acid  (4 — 5  grams),  cooled  with  ice,  was  treated  with  somewhat  more 
than  an  equal  volume  of  hydro bromic  acid  saturated  at  0°,  and  the 
mixture  allowed  to  remain  for  a  few  days  at  the  ordinary  tempera- 
ture, ice-cold  water  added,  and  the  bromovaleric  a(;id  washed  with 
ice-cold  water  and  dried  over  potash  and  sulphuric  acid.  The  bromo- 
valeric acid  was  then  boiled  with  water  for  some  hours,  the  solution 
saturated  with  soda,  and  extracted  with  ether.  On  distillation  of  the 
product,  2 — 3  drops  of  valerolactone  (b.  p.  201*5  —202°)  were  obtained. 
The  main  product  of  the  action  was  not  examined. 

Propylideneacetic  acid  from  orthamidophenol  boiled  at  192 — 195°. 
It  was  treated  in  the  same  way  as  the  above  acid,  and  yielded  only  a 
few  drops  of  valerolactone.  E.  C.  R. 

Velocity  of  Lactone-formation  in  the  Case  of  various 
Hydroxy-acids.  By  E.  Hjelt  {Ber.,  24,  1236— 1239).— The  author 
has  made  a  number  of  experiments  on  the  relative  velocity  of  the 
lactone  formation  in  the  case  of  the  five  hydroxy-acids  named  below. 
A  solution  of  the  pure  lactone  (0  0055  molecule  in  grams)  is  warmed 
with  a  slisfht  excess  of  one-fifth  normal  potash,  then  cooled,  exactly 
neutralised  with  hydrochloric  acid,  mixed  with  decinormal  hydro- 
chloric acid  (50  c.c),  and  diluted  to  100  c.c.  with  water.  The  one- 
twentieth  normal  solution  prepared  in  this  way  contains,  besides  the 
hydroxy-acid,  potassium  chloride  and  a  small  q;uantity  of  salt  of  the 
hydroxy-acid  ;  the  presence  of  the  latter  retards  lactone-formation, 
but  as  the  quantity  is  the  same  in  all  cases  the  values  obtained  are 
comparable  one  with  another  ;  the  potassium  chloride  has  no  appreci- 
able influence  on  the  reaction.  The  prepared  solutions  are  then 
heated  at  100°  in  portions  of  10  c.c,  and  after  five  minutes  warming 
the  initial  condition  is  determined  ;  portions  of  the  solutions  are  taken 
after  certain  periods  of  time,  poured  into  ice-cold  water,  and  the  acid 
present  titrated  with  a  centinormal  solution  of  barium  hydroxide. 

The  details  of  the  results  and  the  reaction  coefficients  calculated 
therefrom  are  given  in  a  table.  The  times  required  for  the  conversion 
of  50  per  cent,  of  the  various  acids  into  the  corresponding  lactones 
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were  found  to  be  as  follows  : — Hydroxjbutyric  acid,  906  minutes  ; 
hydi'oxyvaleric  acid,  126  minutes  ;  hydroxycaproic  acid,  70  minutes  ; 
liydroxyisocaproic  acid,  56  minutes  ;  hydroxymethylbenzoic  acid,  15 
minutes.  F.   S.  K. 

Isomerism  of  Oximes.  By  A.  Hantzsch  (Ber.,  24,  1192 — 119R). 
— Minunni's  explanation  of  the  isomerism  of  oximes  (GazzeUa,  21, 
113)  is  a  very  improbable,  if  not  an  impossible,  one,  for  various 
reasons.  In  the  first  place  the  iso-  or  /3-oximes  do  not  show  the 
characteristic  properties  of  partially  reduced  benzene  derivatives,  as 
they  should  if  Minunni's  foruiulee  were  correct.  Secondly,  the  forma- 
tion of  nitriles  from  /i-aldoximes  is  quite  inexplicable  assuming 
Minunni's  views  to  be  correct.  Thirdly,  the  intramolecular  change 
observed  by  Beckmann  in  the  case  of  the  isomeric  ketoximes  cannot 
be  explained  in  accordance  with  Minunni's  formulae.  Fourthly,  the 
number  of  isomerides  actually  capable  of  existence  as  proved  by 
experiment,  is  not  the  same  as  the  number  required  by  Minunni's 
theory.  The  existence  of  isomeric  oximes  belonging  to  the  fatty 
series  is  also  a  conclusive  proof  that  Minunni's  explanation  of  isomerism 
in  the  aromatic  series  is  not  the  correct  one. 

I  The  author  then  goes  onto  discuss  the  question  of  the  isomerism  of 
►ximes  of  the  fatty  series,  especially  with  regard  to  the  results  ob- 
kined  by  Cramer  (compare  following  abstract).  F.  S.  K. 

Monoximes  of  Succinic  Acid.  By  C.  Cramer  (Ber.,  24, 
tl98 — 1214). — The  author's  experiments  have  shown  that  the  ethyl 
iydrogen  oximidosuccinate  obtained  by  Ebert  from  ethyl  succino- 
luccinate  and  nitrous  acid  (Abstr.,  1885,  1122)  is  stereochemically 
fiomeric  with  the  compound  prepared  by  Piutti  from  ethyl  oxal- 
acetate  and  hydroxylamine  (compare  Abstr.,  1889,  383  and  1890, 
1239).     The  former  is  most  probably  the  labile  a-oxime  of  the  con- 

.       COOEt-C-CHo-COOH  ,,     ,  ,        , 
[guration  hft  U"  '         latter  the  stable  y3-oxime  of  the 

COOEt-C-CHo-COOH     ^,    ,   ,,  .      .       .      , 
nfiguration  II  OTT  '      ^'^^^  ^'^^s  view  is  the  correct 

me   is  rendered   highly  probable  by  the  fact  that  the  /3-derivative 

exhibits  analogy  with  the  oxime  of  acetoacetic  acid,  which  has  doubt- 

CH.'C'CH  'COOH 
[less  the  configuration  N  ^,^  .      The    behaviour    of     the 

[  ®  N-OH 

pwo  compounds  is  also  in  harmony  with  this  view;  the  /3-dicarboxylic 

[acid  described  below,  which  is  obtained   from   the  /:i-oximido-deriva- 

tiv(3,  is  readily  converted  into  cyanoacetic  acid,  and  the  corresponding 

ethyl  salt  readily  changes  into  ethyl  nitrilosuccinate, 

COOEt-C— CH-COOEt, 

%/ 

N 

whereas  the  ethyl  hydrogen  salt  of  the  a-derivative  is  readily  decom- 
posed into  ethyl  oximidopropionate  and  carbonic  anhydride  ;  these 
reactions  are  most  easily  explained  by  assuming  the  compounds  to 
have  the  configurations  assigned  to  them  above. 

3  i  2 
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Ethyl  hydrogen  a-oximidosuccinate,  prepared  as  described  by 
Ebert  (loc.cit.),  melts  at  107°,  and  gives  with  ferric  chloride  a  brown 
or  a  yellow  coloration,  according  as  the  solution  is  concentrated  or 
dilute;  when  heated  at  its  melting  point,  or  when  warmed  with 
water  at  about  80*^,  it  is  decomposed  into  ethyl  j3-oximidopropionate 
and  carbonic  anhydride. 

Ethyl  hydrogen  /3-oximidosuccinate  (compare  Piutti,  he.  cit.)  is 
most  conveniently  prepared  by  adding  concentrated  soda  (1  mol.)  to 
ethyl  oxalacetate  in  the  cold,  and  warming  the  sodium  compound 
obtained  in  this  way  with  a  solution  of  a  slight  excess  of  the  theo- 
retical quantity  of  hydroxylamine  hydrochloride,  when  the  oxime  is 
deposited  as  a  colourless  oil;  soda  (1  mol.)  is  then  added,  and,  after 
keeping  for  several  hours,  the  solution  is  strongly  acidified,  and  the 
product  extracted  with  ether.  It  melts  at  54°,  is  more  sparingly 
soluble  than  thea-componnd,and  gives  an  intense  violet  coloration  with 
ferric  chloride ;  under  certain  conditions,  it  undergoes  decomposition 
into  ethyl  a-oximidopropionate  and  carbonic  anhydride,  but  the 
change  takes  place  far  less  readily  than  in  the  case  of  the  a-com- 
pound. 

^  .    .,  .  .       .,    COOH-C-CH^-COOH  ^  ,     , 

a-Oximidosuccinio  acid,         oM-TsT  '  P^^P^^®^  "7  hydro- 

lysing  the  ethyl  hydrogen  salt  with  alcoholic  soda  (compare  Ebert, 
loc.  cit.),  melts  at  125°,  being  decomposed  into  water,  carbonic  an- 
hydride, and  cyanoacetic  acid  ;  the  same  decomposition  takes  place  on 
heating  an  aqueous  solution  of  the  acid  at  105 — 130°.  In  con- 
centrated solutions,  ferric  chloride  produces  a  brown,  in  dilute  solu- 
tions a  yellow,  coloration. 

^  ^  .    .^         .  .       .^  COOHC-CH^-COOH 
^-  Uximidosuccimc  acid,  M  ,  or 

COOH-C-CH2-C(OH)2, 

il — 6 

is  obtained  when  the  iS-compound  described  above  is  hydrolysed  with 
soda  in  the  cold,  the  solution  acidified  and  extracted  with  ether. 
It  melts  at  88°  with  decomposition,  and  is  more  sparingly  soluble 
in  water,  alcohol,  and  ether  than  the  a-acid ;  it  is  insoluble  in 
benzene,  chloroform,  and  light  petroleum.  It  turns  red  on  exposure 
to  the  air,  either  in  the  dry  state  or  in  aqueous  solution,  and  it  gives 
a  characteristic  blue  coloration  with  ferric  chloride ;  in  neutral 
ammoniacal  solutions,  most  metallic  salts  produce  colourless  precipi- 
tates, the  silver  salt  being  very  explosive.  When  the  acid  is  heated 
at  about  40°  in  concentrated  aqueous  solution,  carbonic  anhydride  is 
evolved,  and,  on  evaporating,  cyanoacetic  acid  remains  as  a  colourless, 
deliquescent,  crystalline  mass  ;  the  same  decomposition  takes  place 
to  a  considerable  extent  when  the  y8-oximido-acid  is  kept  for  some 
time  over  potash  at  the  ordinary  temperature  ;  its  acid  solutions 
are  also  unstable  even  at  the  ordinary  temperature,  but  its  alkaline 
solutions  can  be  boiled  without  undergoing  any  change. 

When  the  ethyl  hydrogen  salt  of  the  a-acid  is  treated  with  con- 
centrated sulphuric  acid,  acetic  chloride,  or  acetic  anhydride,  it  is 
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converted  inlo  the  corresponding  ^-compound ;  the  a-dicarboxylic 
acid  is  also  converted  into  the  /^derivative  on  treatment  with  con- 
centrated sulph.uric  acid. 

Q-Oximidosuccinic  anhydride,  0'R'W.C<i  i     ,    is    formed    when 

the(3-acid  is  treated  with  acetic  chloride  ;  it  forms  colourless  crystals, 
softens  at  95°,  and  melts  completely  at  105"  with  decomposition.  It 
is  only  moderately  easily  soluble  in  water,  being  thereby  converted 
ito  the  acid,  but  when  heated  alone  it  is  readily  decomposed  into 
irbonic    anhydride    and    cyanoacetic    acid.       The    acetyl  derivative 

CO*  C 
>Ac*N!C<^  I     ,  prepai-ed  by  *rea>tinig  tbe  an'hydride,  or  the  acid, 

CHa'CO 
^ith  acetic  anhydride,  forms  large,  colourless  crystals,  melts  at  105*^ 
^ith  decomposition,  and  is  readily  decomposed  by  water. 
When  the  a-acid  is  treated  with  acetic  chloride  or  with  acetic  an- 
lydride,  it  yields  products  identical  with  those  obtained  from  the 
"■acid  in  like  manner,  and  which,  on  decomposition  with  water,  yield 
le  /3-acid.  F.  S.  K. 

Dioximidosuccinic   Acids.      By   H.    G.    Soderbaum   (Ber.,  24, 

[215^ — -1235). — According   to    the  theory   of   Hantzsch  and  Werner, 

fhere   are  three  dioximidosuccinic  acids  capable  of  existence.     The 

mthor  has  succeeded  in  preparing  two  of  these  compounds ;  the  one 

,     ,  ^  .      COOH-C-C-COOH 

doubtless  the  aa-dioxime  oi  the  connguration         __^^  MM   _^^        ; 

le  other  is  probably  the  y3^-dioxime  of  the  configuration 

COOH-C C-COOH 

i}-OH  OH-il 
rhilst  the  third  isomeride,  namely,  the  ay3-dioxime  of  the  configura- 

COOH-C C-COOH  ^^       .  u       t..  •     ^      mu 

Hon        „^  '  I    ^^^  U  5    could  not  be  obtamed.     The   various 

HO-K  OH-N 

reactions  which  throw  light  on  the  constitution  of  the  two  dioximes 
are  described  below  (compare  Hantzsch,  this  vol.,  p.  439). 

/3/3-Dioximidosuccinic  acid  (dihydroxytartaric  acid  ^8/3-dioxime) 
has  been  previously  prepared  by  Miiller  (Abstr.,  1884,  584),  who 
named  it  diisonitrososuccmic  acid;  although  the  method  of  prepara- 
tion employed  by  Miiller  gives  a  very  pure  product,  it  occupies  rather 
a  long  time,  and  the  yield  is  only  about  20  per  cent,  of  the  theo- 
retical. The  following  method  was  found  to  be  more  convenient : — 
A  mixture  of  commercial  sodium  dihydroxytartrate  (1  mol.)  and  a 
slight  excess  of  the  theoretical  quantity  (2  mols.)  of  hydroxylamine 
hydrochloride  is  dissolved  in  the  least  possible  quantity  of  cold, 
dilute  hydrochloric  acid  of  sp.  gr.  I'OS — r04,  the  solution  kept  for 
about  12  hours  at  the  ordinary  temperature,  filtered  if  necessary,  and 
extracted  10  to  12  times  with  ether ;  the  ethereal  solution  is  dried 
over  anhydrous  sodium  sulphate,  about  four-fifths  of  the  ether 
evaporated  on  the  water-bath,  the  residual  solution  cooled  with  ice 
and  evaporated  over  sulphuric  acid  under  reduced  pressure.  As  soon 
as  crystallisation  commences,  dry  chloroform  (about  3  parts)  is  added 
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with  constant  stirring,  when  the  dioxime  is  almost  completely  de- 
posited in  crystals,  whilst  the  fnrazancarboxylic  acid,  which  is  also 
produced,  remains  in  solution.  The  colourless,  crystalline  product  is 
quickly  separated  by  filtration,  pressed,  and  recrystallised  from  a 
mixture  of  ether  and  chloroform,  from  which  it  separates  in  large, 
colourless,  transparent  prisms  containing  2  mols.  11,0,  and  melting 
at  about  90'';  the  yield  is  about  30  per  cent,  of  the  theoretical. 
It  is  deposited  from  aqueous  solutions  in  crystals  containing  4  mols. 
H2O,  which  melt  at  70 — 75°,  and  from  ether  it  separates  in 
crystals  containing  a  quantity  of  water  varying  from  2  to  4  mols. ; 
the  crystals  lose  the  whole  of  their  water  over  sulphuric  acid, 
the  anhydrous  compound  melting  at  145 — 150°  with  decomposition. 
y3/3-Dioximidosuccinic  acid  is  very  readily  soluble  in  water,  alcohol, 
and  ether,  but  insoluble  in  benzene,  chloroform,  and  light  petroleum  ; 
it  has  acid  properties,  turns  red  litmus  blue,  and  decomposes  carbon- 
ates, but  is  also  readily  soluble  in  acids.  The  silver  salt,  CiH^NaOeAga, 
crystallises  in  long,  colourless  needles  melting  at  140 — 150°  with  de- 
composition. The  calcium  salt,  CiHaN^OeCa  +  4HoO,  is  deposited  in 
microscopic,  hexagonal  plates  on  adding  calcium  acetate  to  a  moder- 
ately concentrated  solution  of  the  acid ;  it  loses  2  mols.  H2O  at 
95 — 100°,  and  is  gradually  decomposed  at  a  higher  temperature.  In 
aqueous  solutions  of  the  acid,  barium  acetate  produces  no  precipitate, 
but  barium  hydroxide  gives  a  colourless,  ferric  chloride  a  dark  red, 
and  copper  acetate  a  dirty  green  precipitate  which  soon  turns  brown ; 
on  adding  a  little  soda  and  then  ferrous  sulphate  to  a  solution  of  the 
acid,  an  intense  violet  coloration  is  produced.  The  acid  crystallises 
unchanged  from  boiling  water,  but  it  is  unstable  towards  acids,  being 
thereby  converted  into  the  aa-dioximido-corapound.  The  diacetyl 
derivative,  C4H2lN'204(OAc)2,  is  obtained  in  colourless  needles  oi- 
rhombic  plates,  when  the  pure  anhydrous  acid  is  kept  in  contact  with 
acetic  anhydride  at  0°  until  dissolution  is  complete,  and  the  excess  of 
anhydride  then  evaporated  over  potash  ;  it  melts  at  about  150°  with 
decomposition,  gradually  decomposes  on  exposure  to  the  air  with 
jiberation  of  acetic  acid,  and  is  readily  soluble  in  water,  alcohol,  and 
ether,  but  is  insoluble  in  benzene.  The  silver  salt  is  precipitated  in 
well-defined  rectangular  plates  on  adding  silver  nitrate  to  a  freshly 
prepared  aqueous  solution  of  the  diacetyl  derivative.  When  an 
aqueous  solution  of  the  diacetyl  derivative  is  evaporated  at  the  ordi- 
nary temperature,  it  is  completely  decomposed  and  the  /:J/i-dioxime  is 
deposited  in  crystals ;  the  diacetyl  derivative  is  also  decomposed  by 
soda  or  sodium  carbonate  into  furazancarboxylic  acid  (see  below)  and 
carbonic  anhydride. 

When  yS/^-dioximidosuccinic  acid  is  treated  with  excess  of  acetic 
chloride  at  the  ordinary  temperature,  it  gradually  passes  into  solution, 
and  on  evaporating  the  excess  of  acetic  chloride  over  potash,  there 
remains  an  almost  colourless  oil,  from  which,  iu  some  experiments,  a 
small  quantity  of  a  crystalline  compound  was  gradually  deposited  ; 
this  oil  is  doubtless  an  acetyl  derivative,  but  it  was  not  analysed ;  it 
is  quickly  decomposed  by  water,  being  thereby  converted  into  the 
aa- dioxime,  and  when  treated  with  sodium  carbonate,  or  with  dilute 
soda,  it  is  transformed  into  furazancarboxylic  acid. 
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OLOL.Dloximidosiiccinic  acid  is  most  ponveniently  prepared  by  dissolv- 
\Vl^  the  /:(/i-compound  in  a  little  concentrated  hydrochloric  acid,  and 
keeping  the  solution  for  some  time  at  the  ordinary  temperature,  when 
the  iza-dioxime  is  gradaally  deposited  in   crystals  ;  it  is  also   formed 
when  the  /^/:J- com  pound  is  treated  with  hydrogen  chloride,  or  with 
phosphorus  pentachloride,  in  ethereal  solution.     It  usually  separates 
from  a  mixture  of  chloroform  and  ether  as  an  oil,  which  then  solidi- 
ties to  a  mass  of  crystals,  having  the  composition  C4H4]S'206  +  2H2O  ; 
these  crystals  lose  their  water  at  40 — 45°,  the  anhydrous  substance 
lelting  at  145 — 150°  with  decomposition.     It  is  very  readily  soluble 
|n  water,  alcohol,  and  ether,  but  insoluble   in  chloroform,  benzene, 
md  light  petroleum;  as  regards  chemical  behaviour  and  the  solubility 
►f  its  salts,  it  resembles  closely  the  isomeride  just  described.     The 
liver  salt,  C* bfaNoOoAgo  -|-  H2O,  prepared  by  adding  silver  nitrate  to 
m  aqueous   solution  of  the  acid,  is  a  colourless,  granular  compound 
loderately  stable  in  the   light ;  it  loses  its  water  at  60°,  melts  at 
L45 — 150",  and  explodes  violently  at  about  153°.     The  calcium  salt, 
;4H2Ni06Ca  -f  3H2O,  is  precipitated  in  colourless,  microscopic  prisms 
»n  adding   calcium  acetate   to   a  solution  of  the  acid ;  it  loses  only 
)art  of  its  water  at  100°.     An  aqueous  solution  of  the  aa-acid  gives 
le  same  reactions  with  ferrous  sulphate  and  with  ferric  chloride  as 
the  /3^-compound,  but  with  copper  acetate  there  is  produced  a  green, 
Lmorphous  precipitate. 

aa-Dioximidosuccinic  acid  is  not  decomposed  by  boiling  dilute 
ilkalis,  but  when  treated  with  acetic  anhydride  at  the  ordinary 
temperature,  it  is  gradually  and  completely  decomposed  into  water, 
cyanogen,  and  carbonic  anhydride.  On  treatment  with  acetic  chloridf, 
*it  yields  a  colourless  oil  which,  in  all  probability,  is  identical  with 
}he  compound  obtained  in  like  manner  from  the  /J/J-derivative  ;  this 
oil  is  reconverted  into  the  aa-dioximido-acid  by  cold  water,  but 
alkalis  decompose  it  into  furazancar  boxy  lie  acid  and  carbonic  an- 
hydride. 
^H    Furazancarhoxylic  acid  (azoxazolecarboxi/lic  acid)y 

B  n:ch 

r 


^;_-^>C-COOH  4-  I'S.Jd, 


8  obtained  in  the  preparation  of  /3/3-dioximidosuccinic  acid  as  de- 
scribed above,  and  is  isolated  by  evaporating  the  ethereal  chloroform 
mother  liquors  from  the  dioxime ;  the  yellow  oil  obtained  in  this 
way  gradually  solidifies  and  can  then  be  recrystallised  from  cold 
chloroform  ;  it  is  best  prepared  in  a  pure  condition  by  treating  either 
of  the  dioximido-acids  with  acetic  chloride,  and  decomposing  the  pro- 
duct with  sodaor  sodium  carbonate.  It  crystallises  in  colourless  needles, 
melts  at  101 — 102°  with  decomposition,  and  is  very  readily  soluble 
in  water,  alcohol,  and  ether,  and  moderately  easily  in  chloroform, 
but  insoluble  in  benzene  and  light  petroleum ;  it  cannot  be  obtained 
in  an  anhydrous  condition  either  by  recrystallisation  from  dehydrating 
solvents  or  by  careful  heating.  It  dissolves  in  soda  yielding  a  yellow 
solution,  from  which  it  is  precipitated  unchanged  on  acidifying,  and 
it  is  not  decomposed  by  cold  concentrated  sulphuric  acid,  but,  on 
prolonged    boiling   with    dilute   hydrochloric  acid,  it  is   completely 
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destroyed,  the  principal  product  being  oxalic  acid ;  it  is  completely 
decomposed  when  heated  at  100^,  a  strong  odour  of  cyanogen  being 
observed,  and  when  treated  with  potassium  permanganate  at  the 
ordinary  temperature,  it  is  completely  destroyed,  carbonic  anhydride, 
cyanogen,  and  nitric  acid  being  formed.  The  silver  salt,  CsHNgOsAg, 
is  precipitated  in  colourless,  granular  crystals,  on  adding  silver  nitrate 
to  an  aqueous  solution  of  the  acid,  but  from  neutral  aqueous  solutions 
a  yellow,  crystalline,  explosive  salt  of  the  composition  CaNsOgAga  is 
precipitated ;  on  adding  copper  acetate  to  a  moderately  concentrated 
solution  of  the  acid,  a  dark-green  solution  is  obtained,  and  after  a 
short  time  a  copper  compound  is  deposited  in  well-defined  plates, 
which  explode  violently  when  heated.  The  acid  is  not  acted  on  by 
acetic  anhydride  at  the  ordinary  temperature,  but  when  heated  there- 
with it  is  completely  decomposed  ;  attempts  to  prepare  an  acetyl 
derivative  with  the  aid  of  acetic  chloride  were  also  unsuccessful. 

r.  s.  K. 

Trimethylsuccinic  Acid.  By  C.  A.  Bischoff  {Ber.,  24, 
1041 — 1049).— No  definite  compound  could  be  obtained  by  the 
action  of  sodium  ethoxide  on  ethyl  a-bromisobutyrate.  On  treat- 
ment with  alcoholic  potash,  however,  a-ethoxyisobutyric  acid,  methyl- 
acrylic  acid,  and  a-hydroxyisobutyric  acid  are  formed.  Methy acrylic 
aniUde,  CHa'.CMe'CO'NHPh,  crystallises  from  dilute  alcohol  in 
lustrous  prisms,  and  melts  at  120°. 

Ethyl  a-bromisobutyrate,  on  treatment  with  concentrated  aqueous 
ammonia  at  low  temperatures  yields  a  crystalline  amide  of  the 
formula  CMegBrCONHz,  which  melts  at  147°.  By  the  action  of 
aniline  at  0°,  an  anilide  is  formed  in  small  quantity,  which  crystallises 
in  needles  and  remains  unmelted  at  250° ;  on  heating  the  isobutyr- 
ate  with  aniline  (2  mols.)  at  150 — 160°,  ethyl  a-anilidisobntyr- 
ate,  NHPh'CMpa'COOEt,  is  obtained.  a.-Bromisobufyri,c  anilide, 
CMcaBr'CO'NHPh,  is  formed  quantitatively  by  the  action  of  aniline 
on  a-bromisobutyric  bromide  in  benzene  solution  at  the  ordinary 
temperature  ;  it  crystallises  from  dilute  alcohol  and  melts  at  83°  ;  a 
proof  is  thus  afforded  of  the  freedom  of  the  ethyl  a-bromisobutyrate 
from  any  /3-bromo-derivative. 

Trimethylsuccinic  acid  is  prepared  by  treating  ethyl  sodiomethyl- 
malonate  with  ethyl  a-bromisobutyrate  for  5  hours  at  180 — 190° 
under  pressure,  the  product  is  washed  with  water,  distilled,  and  the 
portion  boiling  at  275 — 285°  hydrolysed  with  alcoholic  potash,  the 
acid  thus  obtained  is  heated  at  200°  until  carbonic  anhydride  ceases  to 
be  evolved,  the  residue  is  distilled,  and  the  portion  passing  over  up  to 
250*^  recrystallised,  first  from  chloroform,  then  from  benzene  and  light 
petroleum  ;  the  acid  melts  at  1H9"5°,  its  electrolytic  conductivity  is 
Moo  =  351  ;  k  =  0  031,  and  it  is  in  all  respects  identical  with  the  tri- 
methylsuccinic acid  of  Zelinsky  and  Besredka  (this  vol.,  p.  669). 
The  higher  fractions  (b.  p.  260 — 280°),  separated  during  the  distilla- 
tion after  hvdrolysis,  consist  of  symmetrical  dimethylglutaric  acid 
(m.  p.  102—105°). 

The  acid  (m,  p.  106°)  previously  prepared  by  the  author  and 
Hell  from  amylene  bromide,  and  termed  trimethylsuccinic  acid,  is  in 
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11  probability  asymmetrical  ethyl  met  liylsucciiiic  acid, 

COOH-CHa-CEtMe-COOH.  J.  B.  T. 


I 

^B  Substituted  Dimethylsuccinic  Acids.  By  C.  A.  Bischoff  {Ber., 
^^24,  1050 — 1064). — It  has  previously  been  shown  (this  vol.,  p.  290) 
that  efchyldimethylsuccinic  acid,  C00H-CHEt-CMe2-C00H,  may  be 
prepared  by  the  action  of  ethyl  a-bromisobutyrate  6n  ethyl  sodio- 
ethylmalonate ;  considerable  quantities  of  ethylmethylglutaric  acid, 
COOH-CHEt-CHa-CHMe-COOH,  are  also  formed  during  the  re- 
action. The  succinic  acid  gives  a  white  precipitate  with  potassium 
aluminium  sulphate,  and  with  lead,  mercury,  and  zinc  salts;  copper 
sulphate  produces  a  green,  flocculent  precipitate,  and  ferric  chloride 
a  yellowish-brown  one.  The  electrolytic  conductivity  has  been  re- 
etermined,  and  found  to  be  Moo  =  351 ;  k  =  0056.  All  attempts 
convert  the  acid  into  an  isomeric  form  were  fruitless. 
Ethijhnethylcarboxyglutaric  acid,  COOH-CHMe-CH2-CEt(COOH)2, 
elts  at  166'5°  with  evolution  of  carbonic  anhydi'ide,  and  is  almost 
soluble  in  light  petroleum  or  carbon  bisulphide  ;  the  silver,  mercury , 
d  lead  salts  are  white  and  insoluble. 

Parethylmethylglutaric  acid  crystallises  from  water  in  aggregates 
small,  slender  needles,  melts  at  105°,  and  is  insoluble  in   carbon 
lisulpliide  or  xylene.     The  lead,  silver,  aluminium,  cupric,  ferric,  and 
zinc  salts  are  sparingly  soluble ;  the   last  is  crystalline,  and  is  only 
jtrecipitated  on  warming. 

The  meso-acid  closely  resembles  the   para-acid,  from  which   it  is 
separated  by  fractional  crystallisation  from  water;  it  is  deposited  in 
^concentric  needles  melting  at  61°. 

^H  A  mixture  of  these  acids  may  be  prepared  by  the  following 
^^ethod,  which  also  serves  to  show  that  they  are  actually  glutaric 
^Hiids.     Ethyl  sodiodicarboxy gluconate, 

CNa(COOEb)2-CH:C(COOEt)2, 

is  treated  with  ethyl  iodide,  and  the  product  reduced ;  the   sodium 

derivative  of  the  resulting  ethyl  ethyldicarboxyglutarate  is  treated 

with   methvl    iodide,    and  the   ethyl   methylethyldicarboxyglutarate, 

CEL(COOEt)2-CH.,-CMe(COOEt)2,'thus  obtained  is  hydrolysed ;  the 

■^^id  melts  at  150 — 170°  with  evolution  of  carbonic  anhydride,  and, 

l^pEter  the  complete  elimination  of  this,  crystals  are  deposited  which 

^Taelt  at  70  —76°,  and  behave  in  every  way  like  a  mixture  of  para-  and 

meso-ethylmethylglutaric  acid. 

Fropyldimethylsuccinic  acid,  C00H'CMe2*CHPr*''C00H,  is  prepared 
from  ethyl  sodiopropylmalonate  and  ethyl  a-bromisobutyrate,  and 
crystallises  from  water  in  slender,  rhombic  needles ;  it  is  insoluble  in 
light  petroleum  or  carbon  bisulphide,  and  melts  at  140°.  The  electro- 
lytic conductivity  is  Mco  =  350;  k  =  0*055.  It  was  not  found 
possible  to  convert  the  acid  into  an  isomeric  modification.  The 
calcium,  cadnmim,  zinc,  aluminium^  ferric,  cupric,  mercuric,  lead,  and 
silver  salts  are  all  more  or  less  insoluble. 

Benzyldimethylsuccinic  acid,  COOH-CH(C7H7)-CMe2-COOH,  is  ob- 
tamed  from  ethyl  sodiobenzylmalonate  and  ethyl  a-biomisobutyrate 
by  heating  for  10  hours  at  190—205°  under  a  pressure  of  5—6  atmos. ; 
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the  acid  crystallises  from  water  in  short,  prismatic  needles  and  melts 
at  140'^ ;  on  heating  at  152°,  water  is  eliminated.  The  electrolytic 
conductivity  is  Mco  =  350  ;  h  =:  0  046.  Like  the  preceding  acids, 
this  could  not  be  converted  into  an  isomeride.  The  calcium  salt  is 
deposited  in  needles  ;  the  zinc,  mercuric,  lead,  and  silver  salts  are  crys- 
talline ;  the  aluminium  and  ferric  salts  flocculent. 

On  heating .  benzyl  chloride  with  ethyl  sodioisobutylenetricarb- 
oxylate  in  xylene  solution  for  12  hours  under  a  pressure  of  5 — 6 
atmos.,  dibenzylmalonic  acid  is  formed  in  considerable  quantity  ;  the 
highest  boiling  portion  of  the  product  consists  of  ethyl  benzyliso- 
butenyltricarboxylate,  whilst  the  lowest  fraction  probably  contains 
methylacrylic  acid  ;  no  benzyldimethylsuccinic  acid  or  benzylmetbyl- 
glutaric  acid  could  be  detected.  J.  B.  T. 

Transformation  of  Ethyl  Disodiotartrate  by  Ethyl  Chloride. 

Bj  E.  Mulder  {Rec.  Trav.  Chim.  [9],  5,  238 — 275). — After  some 
time,  a  solution  of  ethyl  disodiotartrate  in  ethyl  chloride  yields  a  preci- 
pitate. The  decanted  mother  liquor,  freed  from  excess  of  ethyl  chloride, 
and  evaporated  to  dryness  in  an  atmosphere  of  hydrogen  under  reduceil 
pressure,  gives  a  yellow,  amorphous  residue.  This  substance,  dis- 
solved in  absolute  ether,  is  recovered  unaltered  on  evaporation  of  the 
solvent.  It  contains  ethyl  chloride,  which  is  given  ott"  in  a  vacuum, 
leaving  a  product  which  gelatinises  in  damp  air,  and,  in  aqueous  or 
alcoholic  solutions,  is  coloured  cherry-red  by  ferric  chloride.  On 
heating  in  an  atmosphere  of  hydrogen  under  reduced  pressure  at 
about  yO°,  no  ethyl  chloride  comes  off,  but  about  10  per  cent,  of  a 
gas,  probably  ethylene,  is  evolved. 

The  main  constituent  of  the  yellow,  amorphous  mass  appears 
to  have  the  composition 

COOEt-C(ONa)<^^5(?if(o^a^>C(ONa)-COOEt 

-f  1^  molecular  proportions  of  ethyl  chloride,  which  are  not  lost  when 
the  compound  is  kept  under  diminished  pressure.  The  yellow  colour 
is  probably  due  to  the  presence  of  a  coloured  impurity.  The  ethereal 
solution  ot  this  substance,  when  treated  with  hydrogen  chloride,  yields 
ethyl  pyruvate. 

The  author  concludes,  from  the  results  of  his  experiments,  that  a 
system  of  equilibrium  exists  between  ethyl  disodiotartrate,  ethyl 
chloride,  alcohol,  and  the  substance  formed  in  the  reaction.  Alcohol 
retards,  ethyl  chloride  accelerates,  the  transfoi-mation. 

It  is  claimed  that  by  the  use  of  ethyl  chloride  as  a  solvent  for  such 
substances  as  ethyl  disodiotartrate,  the  study  of  many  reactions  is 
rendered  possible.  W.  T. 

Acetyliodobenzene  and  lodomandelic  Acid.  By  R.  Schweitzer 
(Ber.,  24,  997;  compare  this  vol.,  p.  729). — The  acetyliodobenzene 
recently  described  (this  vol.,  p.  684)  is  probably  identical  with  par- 
iodacetophenone  (m.  p.  79°)  ;  when  treated  with  bromine  in  carbon 
bisulphide  solution,  it  is  converted  into  the  dibromo- derivative, 
CeHJ-CO-CHBrs,  which  melts  at  86°. 
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lodomandelic  acid,   C6HJ'CH(0H)-C00H,  is  obtained  when  this 
bromo-derivative  is  treated  with  potash  (I  :  10)  at  the  ordinary  tem- 
perature.    It  melts  at  135°,  and  is  readily  soluble  in  water,  alcohol, 
Mid  ether,  but  only  sparingly  in  light  petroleum;  the  barium  salt  is 
jadily  soluble.  h\  S.  K. 

Action  of  Aldehydes  on  Thioamides.     By  J.  Ephkaim  (Ber., 
14,  1U26 — 1031). — Lfihenzylidenedithioxainide^ 

CHPh<|>C-C<|>CHPh, 

formed   when  dithioxamide    (1   gram)   is  heated  to.  boiling  with 

nzaldehyde  (9  grams)  in  a  reflux  apparatus.     The  crystalline  mass 

obtained  is  dried  on  a  porous  plate,  and  crystallised  from  benzene 

acetic  acid.     It  crystallises  in  yellowish-white  needles,  melts  at 

9°,  is  a  very  indifferent  substance,  and  does  not  dissolve  in  aqueous 

da  or  hydrochloric  acid.    The  sulphur  is  not  displaced  when  the  com- 

und  is  treated  with  mercury  oxide.      It  is  not  resolved  into  its  com- 

nents  when  heated  with  hydrochloric  acid  in  a  sealed  tube  ;  methyl 

dide  has  no  action  on   it.     When  oxidised  with  permanganate  or 

hromic  acid,  benzoic  acid,  ammonia,  and  sulphuric  acid  are  formed. 

Dioxijdibenzylidenedithioxamide,  Ci6H,2S2N30o,  is  obtained  from 
salieylaldehyde  and  dithioxamide  in  a  similar  way  to  the  above.  It 
dissolves  in  caustic  soda  to  an  orange-yellow  solution,  is  reprecipi- 
tated  by  acids,  and  crystallises  from  chloroform.  The  benzoyl  coni^ 
d,  CieHioSoNoO-iBzo,  is  pale-yellow,  and  melts  at  156°. 
Binitrodihenzylidenedithiuxainide^  Ci6H,oS2N^404,  is  obtained  by 
arming  dibenzylidenedithioxamide  with  nitric  acid  (sp.  gr.  =  1*50). 
is  a  lemon-yellow  compound,  crystallises  fiom  boiling  aniline, 
nd  melts  at  269^^.  On  oxidation  with  chromic  acid,  it  yields  para- 
nitrobenzoic  acid,  ammonia,  and  sulphuric  acid.  It  is  not  reduced  by 
tin  and  hydrochloric  acid,  nor  by  zinc  and  acetic  acid.  When  heated 
with  hydriodic  acid  (1'7)  and  phosphorus  for  some  hours  at  190°  in 
a  sealed  tube,  it  yields  h^^drogen  sulphide  and  amidobenzylamine. 

Dibenzylidenedithioxamide,  when  reduced  with  hydriodic  acid,  did 
not  yield  benzylamine,  but  benzoic  acid.  The  author  supposes  that 
benzonitrile  is  first  formed,  and  that  this  is  then  hydrolysed  by  the 
hydriodic  acid  to  benzoic  acid.  He  is  at  present  engaged  in  further 
examination  of  this  reaction. 

The  stability  of  these  compounds  towards  acids  shows  that  they  are 
not  analogous  to  the  compounds  formed  from  acid  amides  and  alde- 
hydes, which  latter  are  easily  decomposed  into  their  components. 
The  behaviour  of  the  nitro-compound  on  reduction  with  hydriodic 
acid  and  phosphorus  shows  that  the  nitrogen  of  the  dithioxamide  is 
combined  with  the  benzaldehyde  residue.  Hence,  the  author  concludes 
that  the  above  formula  of  dibenzylidenedithioxamide  is  correct.  And 
he  points  out  that  dithioxamide  behaves  in  this  reaction  as  if  its  con- 
stitution were  NH:C(SH)-C(SH)::N'H. 

Thiobenzamide  reacts  v/ith  benzaldehyde  and  salieylaldehyde  to 
form  compounds  which  do  not  contain  sulphur.  Thioacetanilide  does 
not  react  with  benzaldehyde.  E.  C.  R. 
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Theory  of  Dyeing.  By  L.  Vigxon  (Cowpf.  rend.,  112, 
62S— 624).— The  author  has  previously  shown  (Abstr.,  1890,  553, 
939)  that  animal  fibres,  which  dye  easily,  have  well  marked  acidic  or 
basic  functions,  whilst  in  vegetable  fibres,  which  dye  with  diflSculty, 
such  functions  are  very  feeble ;  that  cotton,  when  heated  with 
ammonia  takes  up  nitropren,  acquires  a  basic  function,  and  dyes 
readily  with  acid  colouring  matters  (this  vol.,  p.  662)  ;  that  the  power  of 
stannic  acid  to  combine  with  basic  colouring  matters  is  proportional 
to  the  energy  of  the  acidic  function  of  the  acid  (this  vol.,  p.  807). 
Moreover,  all  the  mordants  employed  in  dyeing  are  either  basic  or 
acidic  oxides.  All  soluble  colouring  matters  natural  and  artificial, 
contain  a  salifiable  group,  OH,  or  a  basic  group,  NH2,  or  acidic 
group,  NO2.  No  true  colouring  matter  is  known  which  consists  of  a 
hydrocarbon  only  or  which  has  not  a  basic  or  an  acidic  function, 
or  both,  with  or  without  the  functions  of  an  alcohol,  ketone,  or 
aldehyde. 

The  author  concludes  that  dyeing  with  soluble  colouring  matters 
and  textile  fibres  or  metallic  oxides  is  a  process  of  a  purely  chemical 
order,  and  depends  essentially  on  the  presence  of  basic  and  acidic 
functions  in  the  colouring  matter  and  its  ab.sorbent. 

The  only  exception  to  this  law  is  the  group  of  tetrazoic  colours 
which  dye  cotton  in  an  alkaline  bath  without  a  mordant,  but  this 
group  requires  special  investigation.  C.  H.  B. 

AUocinnamic  Acid.  By  C.  Liebermann  (Ber.,  24,  1101 — 1110). 
— The  author  has  not,  as  yet,  carried  out  his  purpose  of  fully 
examining  the  relationships  of  isocinnamic  acid  and  allocinnamic 
acids,  owing  to  his  inability  to  obtain  a  fresh  supply  of  the  former 
compound.  This  may  be  due  to  the  fact  that  tlie  raw  material 
employed  did  not  contain  any  isocinnamic  acid,  or  to  the  fact  that  it 
is  converted  into  allocinnamic  acid  in  the  modified  process  employed 
for  its  purification.  In  place  of  the  method  previously  described 
(Abstr.,  1890,  1417),  about  1  kilo,  of  the  i-aw  material  was  dissolved 
in  10  litres  of  water,  boiled  with  a  slight  excess  of  milk  of  lime  for  24 
hours,  allowed  to  cool,  and  filtered  ;  the  filtrate,  after  concentration  to 
2^  litres,  was  again  separated  from  the  precipitated  calcium  salts, 
acidified  with  hydrochloric  acid,  and  extracted  with  ether.  After  evapo- 
rating off  the  latter,  the  residue  was  treated  with  light  petroleum,  and 
the  product  remaining  on  its  evaporation,  dissolved  in  benzene  and 
treated  with  aniline.  Aniline  allocinnamate  separates  out  as  a  magma 
of  voluminous  needles,  which  are  filtered  off,  washed  with  light 
petroleum,  and  acidified  with  hydrochloric  acid  ;  the  allocinnamic  acid 
is  extracted  with  ether,  and  after  evaporating  off  the  latter,  recrystal- 
lised  from  lio'ht  petroleum. 

The  crystals  of  allocinnamic  acid  obtained  had  the  melting  point 
previously  found,  namely  68°,  and  on  crystallographic  examination 
were  found  to  have  the  same  measurements  as  the  original  specimen, 
although  the  development  differed  considerably.  Aniline  allo- 
cinnamate (C9H802)2,C6H7N',  has  the  same  melting  point  and  composi- 
tion as  the  compound  obtained  from  aniline  and  isocinnamic  acid, 
and  it  appears  extremely  probable  that  isocinnamic  acid  is  converted 
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by  the  action  of  aniline  and  subsequent  treatment  with  acid  into 
ailocinnaniic  acid.  If  this  is  the  case,  the  fact  that  no  isocinnamic 
acid  was  obtained  with  the  new  method  of  purification  is  readily 
understood,  and,  aocordino^  to  a  private  communication  to  the  author, 
Erlenmeyer  has  also  found  that  the  isocinnamic  acid  obtained  from 
/:J-bromocinnamic  acid  is,  in  fact,  converted  into  allocinnamic  acid  by 
this  treatment.  It  would,  therefore,  appear  probable  that  isocinnamic 
acid  is  a  dimorphous,  very  labile  form  of  allocinnamic  acid ;  in  con- 
firmation of  this,  is  the  fact  that  the  crystals  of  isocinnamic  acid 
previously  measured  had  undergone  a  change,  and,  on  washing  with 
"jht  petroleum  and  then  recrystallising  from  this  liquid,  had  the 
pelting  point  of  allocinnamic  acid. 

Paratoluidine  allocimiamate^  (C9H802)2.C7H9N,  is  obtained  by  the 
jrect  union  of  the  acid  and  base  in  benzene  solution  ;  it  crystallises 
)m  water  in  silky,  colourless  needles  and  melts  at  79 — 80°.  Phenyl^ 
jdrazine  allocinnamatey  C9H80t,C6H8N2,  forms  colourless  needles  or 
fates  and  melts  at  74°,  whilst  tropine  allocinnamate,  CgHgOj.CgHisNO, 
jparates  first  as  an  oil,  and  then  solidifies  to  beautiful  crybtals,  having 
peutral  reaction  and  melting  at  138°. 
The  following  compounds  were  also  prepared  for  the  sake  of 
►mparison  : — Phenylhydrazine  cinnamate,  CflHsO^jCaHgNo,  melting  at 
10",  and  much  less  soluble  in  water  and  benzene  than  the 
llocinnamate ;  phenylhydrazine  hydroclnnamate,  crystallising  in  silky 
jedles  and  melting  at  67° ;  and  tropine  cinnamute,  which  is  an  oil. 
Methyl  allocinnamate^  CgH^OaMe,  is  obtained  by  acting  on  the 
iver  salt  with  methyl  iodide,  and  forms  a  colourless,  strongly 
tractive  oil,  the  cdour  of  which  is  similar  to  that  of  methyl 
)cinnamate  and  melted  methyl  cinnamate.  By  very  careful  addition 
bromine  in  carbon  bisulphide  solution,  it  yields  a  mixture  of  the 
dibromide  of  methyl  cinnamate  with  a  little  of  the  dibromide  of  methyl 
isocinnamate.  The  former  crystallises  out  first,  and  the  mother- 
liquor  is  then  evaporated  and  treated  with  light  petroleum,  which 
dissolves  out  the  allo-conipound  ;  this  crystallises  in  cauliflower-shaped 
nodules  melting  at  52 — 53".  Both  dibromides  lose  the  added 
bromine  on  treatment  with  zinc  turnings  and  alcohol,  the  first  yielding 
methyl  cinnamate,  and  the  second  a  mixture  of  methyl  cinnamate 
and  methyl  allocinnamate  in  the  proportion  of  ten  of  the  former  to 
one  of  the  latter.  By  more  careful  w^orking,  the  quantity  of  the  latter 
might  probably  be  increased.  H.  G.  C. 

Amidotolyloxamic  Acid.  By  H.  Schiff  and  A.  Vaxxi  (Per., 
24,  870 — 873). — The  authors  have  already  shown  that  in  meta- 
toluylenediamine  the  amido-group  in  the  para-position  to  the  methyl 
group  is  first  attacked  by  acid  residues  (this  vol.,  p.  702). 

Amidotolyloxamic  acid,  NHo'CeHaMe-XH-CzOa'OH  [1:2:4],  is  ob- 
tained, together  with  ethyl  amidotolyloxamate,  by  boiling  a  solution 
of  toluylenediamine  and  ethyl  oxalate  in  90 — 94  per  cent,  alcohol  for 
some  days  in  a  reflux  apparatus.  The  two  compounds  are  separated 
by  means  of  alcohol,  in  which  the  acid  is  only  slightly  soluble.  It 
can  also  be  obtained  by  boiling  an  alcoholic  solution  of  the  diamine 
Tvith  dehydrated  oxalic  acid.     The  acid  is  colourless,  is  insoluble  in 
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water,  sparingly  soluble  in  boiiliner  alcohol,  easily  soluble  in  dilute 
acids  and  alkalis,  and  melts  at  223°  with  decomposition.  The  potassium 
salt  forms  easily  soluble,  colourless  scales. 

AmidoUAyloxamide,  NH2-C6H3Me-NH-C202*NH2  [1  :  2  :4],  is  obtained 
by  adding  alcoholic  ammonia  to  an  alcoholic  solution  of  ethyl  amido- 
lolyloxamate.  It  crystallises  from  alcohol  in  shininor  scales,  melts  at 
223°,  dissolves  easily  in  hydrochloric  acid,  and  yields  a  crystalline 
platinochloride.  Amidotolyloxamide  is  also  formed  when  toluylene- 
diamine  and  ethyl  oxamate  are  heated  together  at  110  —  115°.  and  by 
boiling  a  dilute  alcoholic  solution  of  toluylenediamine  with  ethyl 
oxamate.  In  concentrated  solution,  however,  a  large  quantity  of  ethyl 
amidotolyloxamate  is  formed. 

AmidotolyloxaniUde,  NH2*C6H3Me-NH-C20o-NHPh  [1:2:  4],  is  ob- 
tained  by  boiling  ethyl  amidotolyl oxamate  or  amidotolyloxamide  with 
aniline,  or  by  melting  toluylenediamine  with  ethyl  phenyloxamate. 
It  crystallises  from  alcohol  and  dilute  acetic  acid,  and  melts  at 
185 — 186°.  It  is  only  a  feeble  base  and  the  hydrochloride  easily 
loses  half  its  acid. 

The  amido-group  of  amidotolyloxamic  acid  is  not  attacked  by  ethyl 
oxalate  unless  the  alcoholic  solution  of  the  two  substances  is  heated 
in  a  sealed  tube  at  120°.  The  ethereal  salts  of  the  acid  are,  however, 
easily  a-^ted  on  by  ethyl  oxalate,  and  the  dioxal  compound, 
C7H6(NH-C20,-OEt)2,  is  obtained. 

Urethanotolyloxamic  acid,  COOEt-NH-aHaMe-NH-CaOa'OH  + 
JH2O,  is  obtained  by  the  action  of  ethyl  chlorocarbonate  on  finely 
powdered  potassium  amidotolyloxamate  under  ether.  The  reaction 
must  be  completed  by  heating  in  a  retlux  apparatus.  The  acid  forms 
small,  colourless  plates,  melts  at  168 — 170°,  and  dissolves  easily  in 
alcohol,  not  so  easily  in  water.  The  aqueous  solution  tastes  slightly 
sweet.  By  the  action  of  ammonia,  the  urethane  group  is  not  converted 
into  the  uramido-group. 

Uramidotolyloxamic  acid,  NH2'CO'NH-CcH3Me'NH'C202*OH,  is  ob- 
tained by  the  action  of  potassium  cyanate  on  finely  powdered  amido- 
tolyloxamic acid  suspended  in  water  and  precipitation  with  hydro- 
chloric acid.  It  is  a  white,  crystalline  powder,  slightly  soluble  in 
water,  and  melts  at  203"^.  The  ethyl  salt  is  obtained  in  a  similar  way 
from  ethyl  amidotolyloxamate.  E.  C.  R. 

Synthesis  of  Carbazole  Derivatives.  By  E.  Tauber  and  R. 
LoEWENHEKZ  {Bar.,  24,  1033 — 1036). — One  of  the  authors  has 
described  the  synthesis  of  diamidbcarbazole  and  carbazole  from 
benzidine  (this  vol.,  pp.  227  and  570).  The  present  paper  deals 
with  the  synthesis  of  homologues  of  carbazole  from  orthotolidine. 

Diamidndimethi/lcarhazole. — Orthotolidine  is  easily  converted  into 
metadinitro-orthotolidine  as  described  by  Gerber ;  and  the  latter 
compound,  on  reduction  with  tin  and  hydrochloric  acid,  yields  meta- 
diamidorthotolidine.  The  hydrochloride  of  this  base  is  precipitated 
from  concentrated  aqueous  solution  by  strong  hydrochloric  acid  as  a 
white,  crystalline  powder.  To  obtain  diamidodimethylcarbazole,  the 
hydrochloride  is  heated  with  20  per  cent,  hydrochloric  acid  (3 — 4 
parts)  in  a  sealed  tube  at  190 — 200°  for  15  hours.     The  product  ia 
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purified  by  treating  the  aqueous  solution  with  tin  chloride  and 
hydrogen  sulphide,  concentrating  the  filtrate  by  rapid  boilinor  in  a 
flask,  and  precipitating  with  hydrochloric  acid ;  on  cooling,  the 
diamidodimethylcarbazole  hydrochloride  crystallises  in  pure  white 
needles.  The  yield  is  75  per  cent,  of  that  required  by  theory.  The 
sulphate  is  obtained  by  adding  sulphuric  acid  to  a  somewhat  concen- 
Irated  solution  of  the  hydrochloride,  and  also  in  colourless  needles 
(0"5  cm.  long)  on  adding  sodium  sulphate  to  a  dilute  neutral  solution. 
The  base  is  obtained  in  white,  microscopic  needles  by  precipitating  a 
hot,  very  dilute,  solution  of  the  hydrochloride.  It  is  insoluble  in 
water,  sparingly  soluble  in  cold  alcohol,  benzene,  tolnene,  and  ether, 
and  more  soluble  in  the  hot  solvents,  crystallises  from  alcohol  in 
small,  colourless  needles,  blackens  at  260°,  and  melts  at  271°.  Both 
the  base  and  its  salts,  when  moist,  become  coloured  on  exposure  to  air. 

'he  diacetyl  compound,  obtained  by  boiling  the  base  with  acetic  acid 
[6  parts)  for  6  hours,  crystallises  from  acetic  acid  in  slender,  colour- 

jss  needles,  and  melts  above  300°.  In  accordance  with  the  above 
fcynthesis,  the  constitution  of  the  diamidodimethylcarbazole  is  repre- 

Me  Me 

mted  by  the  formula  NHo 
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Dimethylcarhazole  is  obtained  by  heating  orthodiaraidoditolyl  with 
20  per  cent,  hydrochloric  acid  at  200°  ;  and  also  from  the  above 
diamidodimethylcarbazole  by  eliminating  the  amido-groups.  It 
closely  resembles  carbazole  in  appearance,  solubility,  crystalline  form, 
and  capacity  for  volatilisation.  The  picrate  crystallises  in  reddish- 
brown  needles  and  melts  at  192°.  The  dimethylcarhazole  reirenerated 
from  the  latter,  after  crystallisation  from  benzene  and  sublimation, 
melts  at  219°.  Whilst  a  solution  of  carbazole  in  sulphuric  acid  is 
coloured  greenish-blue  by  nitrous  acid  in  the  cold,  a  sulphuric  acid 
solution  of  dimethylcarhazole  is  coloured  pale  brownish-yellow,  and 
after  a  time  or  on  warming,  a  pure  blue.  Chromic  acid  colours  the 
sulphuric  acid  solution  of  carbazole  deep  blue:  but  a  solution  of 
dimethylcarhazole  is  coloured  brown.  On  heating  dimethylcarhazole 
with  oxalic  acid,  no  characteristic  dye  is  obtained;  carbazole  on 
similar  treatment  yields  a  blue  dye.  The  authors  point  out  that 
these  results  tend  to  confirm  the  conclusion  of  Bamberger  and  Miiller 
that  carbazole-blue  is  a  derivative  of  triphenylmethane,  since  in 
dimethylcarhazole  the  para-positions  to  the  imido-group  are  occupied. 

E.  C.  R. 

Transformation  of  a-Diketones  in  Alkaline  Solution.    By  S. 

HooGEWERFF  and  W.  A.  VAN  Dorp  (Rec.  Trav.  Chim.,  9,  225 — 237). 
— The  reaction  indicated  by  the  equations  COPh'COPh  +  KOH  = 
OH'CPho'COOK  is  explained  by  the  authors  as  brought  about  by  an 
intramolecular  transposition;  thus  the  first  stage  consists  of  the  pro- 
duction of  OH-CPh(OK)-COPh;  the  groups  Ph  and  OK  attached  to 
contiguous  carbon  atoms  are  then  interchanged  with  the  production 
of  OH'CPho'COOK.  Numerous  other  examples  of  this  transforma- 
tion of  a-diketones  under  the  influence  of  hot  potash  are  quoted. 
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Similar  reactions  Tiave  been  explained  in  this  way  previously. 
Kekule  {Annalen,  221,  238)  accounts  for  the  formation  of  sodium 
tartronate  on  heating  the  sodium  salt  of  dihydroxy tartaric  acid  by 
the  intermediate  formation  of  dihydroxypyruvic  acid,  and  the  trans- 
formation of  the  latter  into  tartronic  acid  by  the  exchange  of  H  and 
(OH)  between  contiguous  carbon  atoms. 

This  transformation  occurs  also  in  the  change  of  glyoxal  into 
glycollic  acid  (Debus,  Annalpii,  102,  26),  and  of  benzoylformic  acid 
into  phenylglycollic  acid  (Engler  and  Wohrle,  Abstr.,  1887,  948). 
The  formation  of  lactic  acid  by  the  action  of  water  on  dichloracetone 
(Linnemann  and  v.  Zotta,  Annalen,  159,  247)  seems  also  to  belono* 
to  the  same  clae^s  of  reactions.  This  reaction  is  not  general  for 
diketones,  failing  in  the  case  of  diacetyl,  although  even  in  this  case  a 
similar  reaction  takes  place  when  the  symmetrical  tetrachlorodiacetyl 
is  heated  with  ammonia. 

Zincke  has  found  similar  processes  to  take  place  with  naphthalene 
derivatives  containing  the  group  (CO-CO)  in  the  a/:J.j)osition  ;  thus 
dichloro-/3-naphthaquinone  gives  in  alkaline  solution  dichlorindene- 
hydroxycarboxylic  acid.     The  stages  of  tnis  reaction  may  be  written — 

^«^^<cci:cci  "^  ^^^  -  CeH,<^^^  — 6ci  = 

C«H4-C(0H)-C00K 

CCKCCl 

Zincke  has  given  a  different  explanation  of  the  course  of  the  reac- 
tion :  by  the  assumption  of  1  mol.  of  water  and  1  mol.  of  potassium 
hydroxide  the  parent  substance  becomes 

C00K-C(0H)2-C6H4-CCi:CHC], 

and  this  loses  a  molecule  of  water,  yielding  the  final  product  as  above. 
This  method  of  viewing  the  mechanism  of  the  change  would  require 
that  in  the  formation  of  benzilic  acid  from  benzile  the  diketone  should 
split  into  CeHs  and  C6H5'C(OH)2*COOH,  which  afterwards  unite  to 
form  the  acid.  The  formation  of  croconic  acid  from  rhodizonic  acid, 
as  also  of  tribromhydroxydiketopentamethylene  from  tetrabr(jmo- 
tetraketohexamethylene,  and  some  of  Zincke  and  Kiister's  and  of 
Hantzsch's  results,  admit  of  representation  by  the  author's  method. 

The  transformation  of  the  a-glycols  under  the  action  of  dehydrating 
agents,  for  instance  of  pinacone  into  CMe3*CMe(OH)2,  and  the  for- 
mation of  pinacoline  by  the  elimination  of  HjO  from  this  substance, 
comes  under  the  same  category.  Volhard  has  given  a  similar  expla- 
nation of  the  formation  of  benzyl  alcohol  and  benzoic  acid  from  benz- 
aldehyde  (Annalen,  253,  238),  but  here  we  are  dealing  with  an  inter- 
molecular  reaction.  The  conclusion  is  drawn  that  forces  of  attraction 
exist  between  atoms  in  the  molecule  which  are  not  represented  in  our 
formulae  as  united ;  the  resultant  of  these  forces  may  bring  about 
molecular  transformations  in  many  reactions  which  have  not  been 
otherwise  explained.  W.  T. 
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Diethylindigo  and  Orthotolylindigo.  By  K.  Heumann  (Ber., 
24,  977 — 979;  compare  this  vol.,  pp.  206,  311,  and  456). — Many  of 
the  derivatives  of  amidoacetic  acid  containing  aromatic  radicles  are 
converted  into  leaco-compounds  when  heated  with  alkalis  or  alkaline 
earths ;  these  leuco-compounds  yield  homologues  or  analogues  ot' 
indifjo  on  oxidation. 

Ethyl phenylamidoacetic  acid,  NEtPh*CH2*C00H,  prepared  by  treat- 
ing ethylaniiine  with  chloracetic  acid,  is  a  thick,  yellow  oil,  sparingly 
soluble  in  water. 

Diethylindigo,   CQH^<^^Q'^C'.C<^.^^y_yCQHi,  is  obtained  when  the 

preceding  compound  is  heated  with  potash  to  about  360°,  the  mixture 
kept  at  this  temperature  for  a  few  minutes,  the  brownish-red  melt 
dissolved  in  water,  and  a  stream  of  air  passed  through  the  solution. 
It  is  a  dark-blue  powder,  and  is  probably  identical  with  the  compound 
obtained  by  Baeyer  by  reducing  the  diethyl  derivative  of  pseudoisatin- 
a-oxime ;  it  is  sparingly  soluble  in  hot  alcohol,  and  dissolves  in 
aniline  yielding  a  bluish-green  solution.  The  colours  obtained  on 
dyeing  with  diethylindigo  and  with  its  sulphonic  acid  are  of  a  greener 
hue  than  those  produced  by  indigo  and  indigo-carmine  respe(;tively. 
When  the  mixture  of  ethylphenylamidoacetic  acid  and  potash  is 
heated  at  280 — 3;^0°  for  15  to  20  minufes,  there  is  obtained  a  com- 
pound which,  on  oxidation,  is  converted  into  a  substance  having  all 
the  properties  of  indigo. 

Orthotolylindigo,    C6H3Me<  pQ>C!C<  pQ>C6H3Me,    is     formed 

when  orthotolylamidoacetic  acid  is  heated  with  potash  (2  parts)  at 
800—350°,  the  melt  dissolved  in  water,  and  a  stream  of  air  passed 
through  the  solution.  It  is  only  very  sparingly  soluble  in  boiling 
alcohol,  yielding  a  deep-blue  solution  ;  it  crystallises  from  hot 
aniline  in  slender,  copper-red  prisms.  Cotton  dyed  with  orthotolyl- 
indigo is  of  a  slightly  greener  shade  than  that  obtained  with  indigo. 
The  sulphonic  acid  of  orthotolylindigo  is  soluble  in  water,  but  is  pre- 
cipitated from  the  solution  on  adding  sodium  chloride  ;  it  dyes  wool  in 
an  acid-bath,  the  shade  obtained  being  of  a  redder  hue  than  is  the 
case  with  indigo-carmine.  F.   S.  K. 

Phenanthridine.  By  A.  Pictet  and  H.  J.  Ankrrsmit  (Chem. 
Centr.,  1891,  i,  361—362  ;  from  Arch.  sci.  phys.  nat.  Geneve,  24,  598 — 
606). — In  addition  to  the  synthesis  of  phenanthridine  from  benzyl- 
ideneaniline  (Abstr.,  1890,  390),  the  authors  have  pi'epared  it  from 
orthophenylbenzoic  acid.  By  nitrating  this  and  reducing  the  resulting 
mixture  of  nitrophenylbenzoic  acids  with  zinc  powder  and  ammonia, 
the  corresponding  amido-acids  are  produced,  from  one  only  of  which, 
namely,  NHa-Ci.Hg'COOH  [2:2'],  can  the  new  base  be  derived.  The 
reduced  mixture  is  extracted  with  boiling  alcohol,  which  solution 
deposits  hydroxyphenanthridine  in  needles,  from  which  phenanthridine 
is  obtained  by  distilling  with  zinc  powder. 

Phenanthriddne  onethylhj/droxide,  Ci:5H9N,MeOH,  is  prepared  from  the 
niethiodide,  by  adding  a  few  drops  of  sodium  hydroxide  solution,  and 
pouring  the  mixture  into   water,  when   the    hydro  :ide  sep«i rates    in 
^  YOL.  LX.  3   k 
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long  needles  melting  at  109° ;  it  dissolves  in  alcohol  and  ether  with 
beautiful  fluorescence. 

Phenanthridine  on  reduction  is  converted  into  dihydwphenanthrid- 
rne,  CisHnN,  which  forms  white  needles  melting  at  P0°,  nearly- 
insoluble  in  water,  soluble  in  alcohol  and  ether  with  blue  fluorescence. 
It  reacts  as  a  secondary  base.  The  nitroso-deriY^itive,  CisHjoX'NO,  is 
a  pale-yellow  oil,  which  gives  Liebermann's  reaction  for  nitrosamines. 
M'he  methyl  derivative,  dsHioNMo,  forms  white  needles,  melts  at 
108°,  and  is  soluble  in  alcohol  and  ether  with  violet  fluorescence.  The 
acetyl  derivative,  dsHioNAc,  forms  prisms,  and  melts  at  108". 

J.  W.  L. 

Pyridine  Compounds.  By  R.  Varet  (Compt.  rend.,  112,  622— 
623). — When  pyridine  heated  at  40°  is  saturated  with  zinc  bromide, 
energetic  action  takes  place,  with  considerable  development  of  heat, 
nnd  when  the  liquid  cools,  it  deposits  slender,  prismatic  needles 
of  the  compound  ZnBr2,2C5NH5.  It  is  stable  at  110°,  and  is  very 
soluble  in  water  and  in  pyridine. 

Finely  powdered  anhydrous  nickel  bromide,  wh^n  boiled  with 
pyridine  for  an  hour,  is  convert«^d  into  a  green  powder  of  the  com- 
position NiBr<,4C5NH5.  This  compound  alters  when  exposed  to  air, 
loses  pyridine  when  heated,  and  is  very  soluble  in  pyridine. 

Cupric  bromide  acts  energetically  under  similar  conditions,  and  is 
converted  into  small,  hard,  deep-green  crystals  of  the  compound 
CuBr2,4C5NH5.  It  alters  very  readily,  and  evolves  a  strong  odour  of 
])yridine.  When  heated,  or  when  exposed  to  air,  it  loses  pyridine, 
and  becomes  bright-green.     It  dissolves  in  water  and  in  pyridine. 

Silver  iodide  is  dissolved  by  boiling  pyridine,  and  the  solution,  when 
cooled,  deposits  lamellae  or  prismatic  needles  of  the  compound 
AgljCaNHj.  It  is  somewhat  soluble  in  pyridine,  especially  on  heating, 
but  is  immediately  decomposed  by  warm  water,  and  more  slowly  by 
cold  water;  it  alters  when  exposed  to  air,  and  loses  all  its  pyridine 
when  heated  at  110°. 

Silver  bromide  forms  a  similar  compound,  which  crystallises  in 
large,  white,  prismatic  neeHles  with  a  nacreous  lustre.  It  is  very 
unstable,  and  loses  all  its  pyridine  at  110° ;  it  is  soluble  in  cold  pyrid- 
ine, hut  is  insoluble  in  water,  and  is  decomposed  by  it. 

Silver  chloride  is  dissolved  by  cold  pyridine,  but  on  the  addition  of 
ether  the  unaltered  chloride  is  precipitated,  and  there  is  no  compound 
of  silver  chloride  and  pyridine  stable  at  the  ordinary  temperature. 
The  attraction  of  the  silver  halides  for  pyridine  decreases  as  tiie  mole- 
cular weight  of  the  halogen  increases.  C.  H.  B. 

Dicyanodiamide.  By  E.  Bamperger  and  L.  Seeberger  {Ber.,  24, 
899 — 907). — Three  formulae  have  been  proposed  for  dicryanodiamide, 
all  of  which  equally  well  explain  its  behaviour.     They  are : — 

I.  II.  I[l. 

The  author  decides  in  favour  of  formula  I,  from  a  consideration  of 
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the  behaviour  of  dicyanodi amide  towards  ammonia  bases- of  the  types 
N«6c  and  6!N'a,  when  derivatives  of  biguanidine  are  formed. 

Copper  piperylbiguanidine,  Cu[NH-C(NH)-NH-C(N  H)-CoNH]o]2,  is 
obtained  by  heating  dicyanodiamide  (17  grams)  and  copper  sulphate 
(2"5  grams)  with  piperidine  (2  grams)  and  water  (10  c.o.)  for  some 
liours  at  100 — 120°.  The  reaction  also  takes  place  at  the  ordinary 
temperature,  and  is  then  complete  in  a  few  days.  It  is  sparingly 
soluble  in  cold  water,  more  so  in  hot  water,  and  comes  down  as  a 
fine,  rose-red,  crystalline  powder,  is  insoluble  in  benzene,  light 
petroleum,  and  ether,  and  easily  soluble  in  ethyl  alcohol,  acetone,  arid 
nmyl  alcohol.  The  yield  amounts  to  65  per  cent,  of  that  required  by 
theory. 

Copper  piperylhiguanidine  sulphate,  (C7Hi4N5)2Cu,H2S04,  is  obtained 
by  mixing  the  base  with  sulphuric  acid  in  molecular  proportion 
and  warming  the  mixture  on  the  water^bath.  It  crystallises  from 
Avater  in  bright- red,  shining  needles,  and  blackens  at  160°  without 
melting.  It  is  decomposed,  by  boiling  with  water,  into  copper  oxide 
and  piperylbiguanidine  sulphate,  (071115X5)2,112804. 

Piperylbignanidwe,  ]S'H2-C(NH)-NH-'C(NH)-C5NH,o,  is  obtained 
by  treating  the  above  copper  base,  dissolved  in  dilute  sulphuric  acid, 
with  hydrogen  sulphide.  On  adding  excess  of  aqueous  soda  to  the 
iiltrate,  the  piperylhiguanidine  crystallises  in  silky  needles,  and  melts 
at  163°.  It  is,  however,  rapidly  converted  into  carbonate,  and  the 
melting  point  rises.  It  reacts  strongly  alkaline,  absorbs  carbonic 
anhydride  from  the  air  with  avidity,  is  easily  soluble  in  water  and 
fhlor  iform,  sparingly  in  aqueous  soda,  ether,  and  benzene,  and 
crystallises  from  hot  alcohol  in  lustrous  prisms.  The  hydrochloride, 
C7Hi5N5,2IICl,  crystallises  from  alcoholic  solution  in  thick  crusts,  dis- 
solves easily  in  water  and  alcohol,  and,  on  the  addition  of  ether  to  the 
latter  solution,  crystallises  in  slender  needles,  melts  at  217°,  and  has 
an  acid  reaction.  The  acid  sulphate,  CvHisNsjHoSO^,  is  obtained  as  a 
voluminous  precipitate  on  adding  sulphuric  acid  to  an  alcoholic 
solution  of  the  base.  It  is  obtained  as  a  white,  crystalline  powder  by 
precipitating  a  concentrated  aqueous  solution  with  alcohol,  melts  at 
173°,  and  has  an  acid  reaction,  dissolves  easily  in  water,  sparingly 
in  alcohol,  and  becomes  electrical  when  rubbed.  The  normal  sulphate, 
(€711,5X5)2,112804,  obtained  from  the  mother  liquors  of  the  above  salt, 
crystallises  in  beautiful,  thick,  colourless  prisms,  has  a  neutral,  reac- 
tion, melts  at  219°,  and  is  easily  soluble  in  water  and  alcohol.  The 
platinochloride,  (C7Hi5N5),HoPtCl6,  crystallises  in  lustrous,  orange- 
red,  rhombohedral  prisms,  is  easily  soluble  in  water,  and  melts  at 
252°  with  evolution  of  gas.  The  aurochloride,  C7Hi5N5,2HCl,AuCl3,  is 
obtained  as  a  golden-yellow,  lustrous  precipitate  consisting  of  slender 
needles.  E.  C.  R. 

Derivatives  of  Orthamidoazo-compounds.  By  H.  Gold- 
SCHMIDT  and  A.  Poltzer  (Ber.,  24,  1000  —  1010). — The  author  has 
already  described  the  compounds  obtained  by  the  combination  of 
orthatnidoazotoluene  and  benzeneazo-/:^-naphthylamine  with  benz- 
aldehyde.  These  compounds  differ  essentially  from  the  benzylidene 
derivatives  of  primary  amines.     They  are  not  decomposed  by  hydro- 

2  k  2 
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cliloric  acid  at  150°,  have  distinctly  basic  properties,  and  are  colour- 
less. From  tlieir  behaviour,  the  author  concludes  that  they  are 
compounds    of    the    triazine    series.     Bischler   (Der.,   22,  2806)   has 

described  the  compound  C6H4<^  I       ii     ,  and  named  it  phenotriazine. 

The  compounds  described  by  the  authors  are  derivatives  of  dihydro- 

phenotriazine,  C6H4<[  I        i        .        Orthamidoazotoluene     and     benz- 

aldehyde  yield  phenylparatolyldihydroparatolutriazine, 

and  benzeneazo-/3naphthylamine  and  benzaldchyde  yield  diphenyldi- 

;f^ CHPh 

hydro-^-naphthatriazine,    CioH6<^  '      ^^pi      • 

Tn  the  present  paper  the  authors  describe  a  series  of  compounds 
formed  from  benzeneazo-yS-naphthylamine  and  orthamidoazotoluene 
by  the  action  of  various  aldehydes,  namely,  formaldehyde,  acetalde- 
hyde,  propaldehyde,  oenanthaldehyde,  and  furfuraldehyde.  The  com- 
pounds so  obtained  are  mostly  colourless,  well  crystallised  substances, 
have  d  stinctly  basic  properties,  give,  with  concentrated  hydrochloric 
acid,  well  crystallised  hydrochlorides  which  dissolve  in  alcohol  with- 
out decomposition,  but  are  decomposed  into  hydrochloric  acid,  and 
the  dihydrotriazine  by  a  large  quantity  of  water.  The  hydrochlorides 
easily  yield  platinochlorides.  They  are  not  decomposed  when  heated 
with  concentrated  hydrochloric  acid  at  150°  under  pressure,  and  are 
not  altered  when  boiled  with  stannous  chloride  and  hydrochloric  acid. 
The  authors  point  out  that  the  formation  of  dihydrotriazine  deriva- 
tives is  evidence  in  support  of  the  view  that  the  orthamidoazo- com- 
pounds are  to  be  considered  as  hydrazones  of  orthoquiuonimides. 

Phenyldihydro-^-naplithafriazine,  CioH6<C  '      ^Jj-r),  ?  is    obtained    by 

heating  benzeneazo-y3-naphthylamine  with  alcohol  and  a  40  per  cent, 
aqueous  solution  of  formaldehyde  for  some  hours  at  140°  in  a  sealed 
tube.  It  is  better,  however,  to  employ  a  slight  excess  of  paraform- 
aldehyde. The  product  is  purified  by  crystallisation  from  alcohol 
and  decolorisation  with  animal  charcoal.  It  forms  transparent  tablets, 
melts  at  164°,  and  contains  f  mol.  of  water  of  crystallisation.  After 
drying  at  100°,  it  melts  at  184°,  is  easily  soluble  in  alcohol,  sparingly 
in  cold  benzene  and  ether,  and  insoluble  in  light  petroleum.  The 
hydrochloride,  CnHiaNgHCljis  obtained  by  adding  concentrated  hydro- 
chloric acid  to  an  alcoholic  solution  of  the  base.  It  crystallises 
in  slender,  white  needles,  melts  at  254°,  is  soluble  in  alcohol  and 
dilute  hydrochloric  acid,  and  is  decomposed  by  pure  water.  The 
platinochloride,(Ci-,}li^'N3)2,^2PtC]e,  is  obtained  as  a  yellow  precipitate 
on  adding  platinic  chloride  to  an  alcoholic  solution  of  the  base  con- 
taining hydrochloric  acid  ;  it  carbonises  about  24o°. 

Methylphemjldihydro-^-naphthatriazme,  CioH6<  '  '  ^  j  is  o^^- 
tained  by  adding  excess  of  acetaldehyde  to  benzeneazo-/:?-naphthyl- 
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amine  suspended  in  alcoliol.  Heat  is  developed,  and  a  deep-red  solution 
is  obtained  in  a  short  time.  The  product  is  purified  either  by  crystal- 
lisation from  alcohol  and  decolorisation  with  animal  charcoal,  or  by 
dissolving  in  benzene  and  precipitation  with  petroleum.     It  crystal- 

I'  ^-  lises  in  loeautiful,  colourless,  rhombic  tablets,  is  easily  soluble  in  hot 
^■alcohol,  more  sparingly  in  benzene,  and.  most  sparingly  in  ether,  and 
^  ^^  is  insoluble  in  liglit  petroleum.  When  heated  with  concentrated 
hydrochloric  acid  for  some  hours  at  150°  in  a  sealed  tube,  only  the 
hydrochloride  is  formed,  and  the  free  base  is  regenerated  on  treat- 
ment with  ammonia.  It  is  unaltered  when  boiled  with  stannous 
chloride  and  hydrochloric  acid  in  alcoholic  solution.  The  hydro- 
chloridfi,  CigHigNg,!! CI,  forms  beautiful,  ti-ansparent  tablets,  and  melts 
at  252°.  The  plat  inochloride,  (CLaH,6N3)3,H.;PtCl6,  forms  yello-w  needles 
which  decompose  at  260°  with  carbonisation. 

Methylphe7iyldihydro-(3-n'iphthatriazi7ie  methiodide,  Ci8Hi5]Sr3,MeI,  is 
obtained  by  heating  the  above  base  w4th  methyl  iodide  and  methyl 
alcohol  at  1C0°  under  pressure,  and  purifying  the  product  by  crystal- 

Ilisation  from  alcohol.  It  forms  transparent  tablets,  and  melts  at  244°. 
The  iodide,  when  treated  in  alcoholic  solution  with  freshly  precipi- 
tated silver  chloride  is  converted  into  chloride,  and  the  latter  yields  a 
jplatinochloride,  (Ci8H,5N3MeCl).,PtCl4,  which  forms  slender,  yellow 
needles,  and  melts  at  260°. 


II: 


"^ PTT'F'f 

Et]iylphe7iyldihydro-l3-naphthatriazine,  CioH6<^  '      atpi,    '  is  obtained 


'N— NPh 
in  a  manner  similar  to  the  preceding  methyl  compound  by  employing 
propaldehyde  in  place  of  acetaldehjde.  It  crystallises  in  slender, 
white  needles,  melts  at  219",  and  is  easily  soluble  in  alcohol  and  hot 
benzene,  sparingly  in  ether,  and  insoluble  in  light  petroleum.  The 
hydrochloride  crysrallises  in  beautiful,  white  needles,  and  melts  at 
258°.  The  platmochloride  forms  small,  yellow  crystals,  and  carbonises 
about  265°. 

■^ PTT-P  TT 

[    Htxylphevyldihydro-fi-naphthatriazme,   CioH6<[i      Xpi         \  is  ob- 

'tained  by  heating  a  mixture  of  the  amidoazo-compound  and  oenanth- 
aldehyde  (normal  heptylaldehyde)  in  molecular  proportion  for  a  few 
hours  on  the  water-bath.  It  forms  slender,  white  needles,  melts  at 
176*5°,  and  is  easily  soluble  in  alcohol  and  benzene.  The  hydrochloride 
crystallises  in  long,  white  needles,  and  melts  at  226°.  The  platino- 
chloride  is  obtained  as  a  yellow,  crystalline  precipitate,  and  melts  at 

Furfurphenyldihydro-^-ndphthairiazine^    CioH6<C  '        '  ^    ^    ,    is 

IS" — NPh 
obtained  in  a  similar  way  to  the  preceding  compound.  It  forms 
slender,  white  needles,  and  melts  at  241°.  The  hydrochloride  crystal- 
lises in  transparent  tablets,  and  carbonises  about  230°.  The  platmo- 
chloride  is  obtained  as  a  bright-yellow,  crystalline  precipitate,  and 
carbonises  about  210°. 

Faratolyldihydrotolutriazine,  C,Ho<i        '   ^%-,,^,  is   obtained   by 

r<J— Is-CoHiMe 
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heating  orfchamidoazotolnene  with  excess  of  paraformaldehyde  for 
some  hours,  at  140^,  in  a  sealed  tube.  It  crystallises  in  white, 
lustrous  prisms,  melts  at  ITS*^,  and  is  easily  soluble  in  hot  alcohol, 
sparingly  soluble  in  ether.  The  hydrochloride  crystallises  in  white 
tablets,  and  melts  at  220°.  The  plafinochloride  is  obtained  as  a  yellow, 
mfcrocrystalline  precipitate,  and  melts  at  216°. 

Ethylparatoltjldihydrotolutriazine  is  obtained  by  heating  a  mixture 
of  propaldehyde  and  orthamidoazotoluene  at  140°.  It  crystallises 
from  hot  benzene  in  white  needles,  and  melts  at  168°.  The  hydro- 
chloride forms  long,  white  needles,  and  melts  at  96°.  The  platino- 
chloride  forms  small,  yellow  needles,  and  melts  at  221°. 

Hexylparatolyldihydrotolutriazirie  is  obtained  by  heating  orthamido- 
azotoluene with  oenanthaldehyde  for  several  hours,  at  175°,  in  a  sealed 
tube.  It  forms  slender,  white  needles,  and  melts  at  165°.  The  hydro- 
chloride forms  transparent  tablets,  and  melts  at  96°.  The  platino- 
chloride  is  obtained  as  a  yellow,  crystalline  precipitate,  and  melts  at 
171°.  E.  C.  R. 

Sparteine.  Bv  F.  B.  Ahrens  {Ber.,  24,  1095— 1097).— O.r^/- 
sparte'ine,  0151124^20,  prepared  by  the  oxidation  of  sparteine,  is 
purified  by  means  of  the  plafinochloride  ;  it  crystallises  from  ether  in 
colourless,  hygroscopic  needles,  melts  at  83 — 84°,  and  is  readily 
soluble  in  alcohol,  chloroform,  or  water.     The  hydrochloride, 

C,5H24K20,2HC1  4-  (?)  H2O, 

is  obtained  from  water  in  large,  broad  needles,  and  melts  at  48 — 50°. 
The  hydrohromide  is  also  crystalline ;  the  sulphate  is  readily  soluble, 
and  crystallises  in  slender,  lustrous  needles.  On  the  addition  of 
platinic  chloride  to  a  dilute  solution  of  the  hydrochloride,  lustrous, 
ruby-coloured  crystals  are  deposited  which  have  the  formula 
(Ci5Ho4N20)2,PtCl4  +  4H2O,  and  melt  at  209°  with  decomposition 
Prom  the  mother  liquors,  on  evaporation,  needle-shaped  crystals  oi 
the  normal  salt,  0,51124X20, HaPtCle  -f  2II2O,  are  formed  ;  this  melts 
at  221 — 223°  with  decomposition.  The  aurochloride,  Oi5H..4N20,HAuCl4, 
crystallises  from  water  in  lustrous  needles  or  plates,  softens  at  about 
163°,  and  decomposes  at  about  186°.  The  corresponding  mercury 
compound  is  crystalline;  it  softens  at  52°,  and  melts  at  57 — 58". 
The  picrate  crystallises  in  long,  lustrous  needles,  and  melts  at 
176—178°.  J-  B.  T. 

Alkaloids  from  the  Seeds  of  Delphinium  staphisagria,  L.    By 

Oharalampi  (/.  Pharm.  [5],  23,  302 — 306;  from  Fharm.  Zeit.  Euss., 
29,  641). — To  extract  these  alkaloids,  2  kilos,  of  the  seeds  is  digested 
in  8  kilos,  of  80  per  cent,  alcohol  during  four  days  at  15°.  The 
liquid  is  removed,  and  the  residue  is  again  treated  until  the  extraction, 
is  complete.  The  alcohol  is  evaporated  below  60°  under  diminished 
pressure  and  the  residue  from  the  distillation  is  diluted  with  an  equal 
volume  of  water.  After  24  hours,  three  layers  are  formed  :  an  upper 
one  of  a  greenish,  fatty  oil ;  a  middle  one  of  brown,  aqueous,  alcoholic 
liquid  ;  and  a  lower  one  composed  of  a  resinous  mass.  The  lower 
layer  is  run  off.     The  middle  one  is  freed  from  alcohol  at  a  tempera- 
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ture  not  exceeclinor  50''.  The  oily  layer,  which  retains  a  considerable 
amount  of  alkaloids,  is  agitated  with  water  containing  a  little  sulph- 
uric acid,  allowed  to  remain  five  or  six  days,  the  layers  formed 
separated,  and  the  oily  part  again  repeatedly  treated  (10  times).  The 
acid  liquids  are  united,  filtered,  treated  with  ether  to  remove  the  last 
traces  of  fat,  and  united  with  the  liquid  obtained  from  the  aqueous 
alcoholic  layer.  Hydrogen  sodium  carbonate  is  added,  and  then 
ether  to  take  up  the  alkaloids.  The  ethereal  solution  is  removed  and 
evapoi-ated,  spontaneously  towards  the  end,  when  delphinine  is  not  long 
in  making  its  appearance  on  the  sides  of  the  vessel.  This  base  is 
purified  by  combining  it  with  tartaric  acid,  and  repeating  the  treat- 
ment with  hydrogen  sodium  carbonate  and  ether. 

Delphinine  has  the  formula  C62H49NO14,  as  deduced  from  direct 
analysis,  and  also  from  the  composition  of  its  aurochloride  and 
piatinochloride ;  this  differs  sensibly  from  the  composition  given  by 
Dragendorff  and  Marquis,  in  1877.  It  gives  anhydrous,  rhombic 
crystals.  It  withstands  a  temperature  of  120°,  but  a  little  higher  it 
begins  to  colour,  and  melts  at  191 '8°.  It  has  a  pungent,  burning  taste. 
1  gram  dissolves  at  15°  in  20*49  grams  of  benzene,  in  642*4  grams 
of  light  petroleum  (sp.  gr.  0  633)  in  534  grams  of  ether  of  0*7^8  sp. 
gr.,  in  47*6  grams  of  absolute  ether,  in  44*4  grams  of  absolute  alcohol, 
in  238  grams  of  90  per  cent,  alcohol,  and  iu  1594  grams  of  water. 
The  recently  prepared  aqueous  solution  has  an  klkaline  reaction. 
This  base  gives  crystallisable  salts  with  nitric  and  sulphuric  acids 
sparingly  ^soluble  in  water,  alcohol,  and  ether  ;  they  easily  dissolve  in 
acidified  water.  Hydrochloric,  acetic,  oxalic,  and  tartaric  acids 
yielded  amorphous  compounds. 

The  mother  liquor,  left  after  removal  of  the  delphinine,  when  evapo- 
rated very  slowly,  yields  a  certain  quantity  of  delphisine,  CegHsoNOu, 
in  the  form  of  acicular  crystals  melting  at  189*2°.  This  alkaloid 
dissolves  at  15°  in  75*2  parts  of  benzene,  in  665  of  light  petroleum,  in 
43  of  ether  of  sp.  gr.  0*728,  in  71  parts  of  absolute  ether,  in  104  of  90 
per  cent,  alcohol,  and  in  370  parts  of  absolute  alcohol.  It  is  very 
slightly  soluble  in  water,  but  dissolves  readily  in  chloroform,  as  does 
delphinine. 

Delphinoidine,  C50H40NO8,  obtained  in  an  amorphous  state  after  the 
foregoing,  is  scarcely  soluble  in  water;  at  15°,  1  part  dissolves  in 
9*43  parts  of  light  petroleum,  in  30*5  of  benzene,  in  17*8  of  90  per  cent, 
alcohol,  in  4*03  of  ether  (sp.  gr.  0*728),  and  in  37*03  of  absolute  ether. 
The  author  has  also  examined  the  product  previously  described  as 
staphisagrine,  which  forms  the  residue  of  the  operations  yielding  the 
alkaloids  already  described.  This  base  appears  to  him  to  be  really  a 
mixture  of  four  amorphous  alkaloids.  Delphinine,  delphisine,  and 
oelphiiioidine,  especially  the  two  former,  are  highly  poisonous, 
resembling  aconitiue  in  their  action.  J.  T. 


Alkaloids  of  the  Roots  of  Sanguinaria  canadensis  and 
Chelidonium  majus.  By  G.  Konki  (Uhem.  Gentr.,  1891,  i, 
321—32*2;  from  Zeit.  Naturwiss.  Halle,  63,  369— 426).— The  roots 
of  Sanguinaria  canadensis,  a  native  of  North  America,  and  the 
sanguii.arine  of  commerce  contain  several  alkaloids,  including  chel- 
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eryfhrine,  which  is  present  in  greatest  quantity,  sanguinarine,  '^i-liomo- 
cheUdonine,  and  protopine. 

Chelerythrine  crystallises  with  a  molecule  of  alcohol,  which  is  not 
separated  at  a  temperature  of  150° ;  the  formula  is  C2iHi7N04  -f 
CaHeO  ;  melting  point  203°.  It  is  identical  with  the  alkaloid  which 
the  author  separated  from  the  celandine,  Chelidouiuvi  majus.  The 
aurochhride,  CoiHi7^04,HAuCl4,  melts  at  233°  ;  the  platinochloride  is 
(C2iHi7]S"04)2,H2PtCl6 ;  the  hydrochloride  crystallises  out  of  aqueous 
solution  with  5  nmls.  HjO,  and  from  alcohol  with  4  mols.  H2O.  The 
salts  are  lemon-yellow. 

Sanguinarine,  C20H15NO4,  is  very  similar  to  chelerythrine  in  its  pro- 
perties ;  it  crystallises  with  ^  mol.  H2O,  and  melts  at  211°  ;  its  salts 
are  red.  The  hydrochloride,  C2oHi5N04,HCl  +  5H2O,  the  nitrate, 
C2oHi5N04,HN03  +  HoO,  the  aurochhride,  C2oH,5N04,HAuCl4,  and 
the  platinochloride,  (C2oHi5N04)2,H2PtCl6,  were  prepared. 

The  base  which  the  author  has  named  "t-homochelidonine  is  prob- 
ably identical  with  that  separated  by  Selle  from  Chdidonlinn  maju-f, 
and  its  formula  is  probably  C22H21NO4.  Its  behaviour  with  alkaloid 
reagents  resembles  that  of  Selle's  7-homochelidonine.  The  fourth 
alkaloid,  p7*o^o;> me,  was  prepared  from  Chelidonium  majus,  Sanguinaria 
canadensis,  and  from  opium,  all  the  three  specimens  being  identical. 
Its  formula  is  CooHnNOs,  and  it  melts  at  204°  ;  the  platinochloride ^ 
(C2oHi7N05)3,H2PtCl6  +  3H2O  ;  and  the  aurochloride, 

C2oHnN05,HAuCl4, 
melting  at  182°,  were   prepared;    the  hydrochloride,   0201117X05,1101, 
crystallises  in  two  different  forms,  and  appears  to  be  free  from  com- 
bined water.  J.  W.  L. 


Alkaloids  of  Sabadilla  Seeds.  By  E.  Merck  (Ghem,  Cenfr., 
1891,  i,  3G3). — The  author  has  isolated  two  alkaloids  from  sabadilla 
seeds.  Asagr(ea  officinalis.  Sahadine  is  best  separated  as  the  nitrate. 
It  has  the  formula  O29H51NO8,  melts  at  238 — 24U°  with  decomposition, 
and  is  readily  soluble  in  alcohol  and  ether,  sparingly  soluble  in  light 
petroleum.  With  concentrated  sulphuric  acid,  a  yellowish  coloration 
is  at  first  produced,  showing  a  green  fluorescence,  which  gradually 
changes  to  blood-red  and  finally  to  violet.  The  alkaloid  attacks  the 
mucous  membrane  of  the  nose  and  causes  sneezing.  The  hydrocJdor- 
ide  crystallises  with  2  mols,  II2O,  which  it  loses  at  lOl'' ;  it  melts  at 
282 — 284"  with  decomposition.  The  hydrohromide,  the  nitrate,  and 
the  aurochloride  were  analysed. 

Sabadinine,  O27H45NO8,  the  second  alkaloid,  does  not  melt  at  any 
definite  temperature.  It  is  separated  from  the  sulphate  by  soda 
solution,  and  extracted  with  chloroform.  With  concentrated  sulpf!- 
uric  acid,  a  permanent  blood-red  coloration  is  produced.  It  does  not 
irritate  the  nasal  mucous  membrane.  The  sulphate  crystallises  with 
2J  mols.  H2O.  Neither  sabadine  nor  sabadinine  is  precipitated  from 
the  solution  of  its  salts  by  the  addition  of  caustic  alkalis,  alkaline 
carbonates,  or  ammonia  in  the  cold,  it  being  necessary  to  warm  the 
solution,  when  the  alkaloid  is  precipitated  in  flakes.  J.  W.  L. 
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Ptomaines.  By  0.  de  Coninck  (Covipt.  rend.,  112,  584 — 585). — 
The  ptomaine  Ci„H,5N  (Abstr.,  1890,  1170)  yields  a  hydrchromide 
crystallising  in  white  needles,  which  become  rose-colorred  when 
exposed  to  air.     It  is  deliquescent,  very  soluble  in  water,  less  soluble 

I  in  strong  alcohol,  and  almost  insoluble  in  pure  ether.  The  same 
precautions  must  be  observed  when  preparing  this  compound  as  in 
[he  preparation  of  the  hydrochloride  (loc.  (it.).  The  modified  platino- 
hdoride,  (CioHi5N)2,PtCl4,  should  be  prepared  with  tepid  water  that 
has  previously  been  boiled.  It  forms  pale-brown  plates,  insoluble  in 
pold  water,  soluble  in  hot  water,  but  decomposed  it'  ebullition  is  pro- 
longed. It  melts  at  about  206°,  and  is  stable  in  moist  air,  ditJering 
in  this  respect  from  the  normal  platinochloride.  The  aurochloride, 
CioHisNjHAuCh,  is  a  pale-yellow  compound,  insolubhj  in  cold  water, 
soluble  in  warm  water,  and  decomposed  by  boiling  water.  It  is 
omewhat  stable  in  moist  air.  With  alcoholic  potash,  the  methiodide 
f  the  ptomaine  gives,  when  heated,  an  immediate  biight-red 
colour,  which  rapidly  changes  to  brown,  and  after  some  time  acquires 
a  persistent  greenish-blue  fluorescence.  C  H.  B. 

Vegetable  Haematin.      By   T.   L.    Phipson    (Compi.  rend.,  112, 
66 — 667). — The   vegetable    hsematin    obtained    by    Linossier   from 
Aspergillus  niger  (this  vol.,  p.  751)  is  in  all  probability  identical  with 
the  palmelline  obtained  by  the  author  in  1879  from  Palmella  cruenta. 

Ij^B  Palmella  cruenta,  which  was  formerly  called  Giaos  sanguinea,  is 
!^Pk)metimes  found  completely  green  in  the  neighbourhood  of  London, 
and  becomes  blood-red  towards  the  end  of  vegetation.  In  this 
connection  it  is  noteworthy  that  biliverdin  has  a  green  colour  very- 
similar  to  that  of  chlorophyll,  and  gives  a  definite  absorption 
spectrum.  C.  H.  ,B. 
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Haemoglobin.  ^  By  M.  Siegfried  {Ghem.  Cew^r.,  1891,  i,  228—229). 
— Schiitzenberger's  indigo-carmine  method  of  estimating  oxygen  in 
blood  is  stated  to  give  a  higher  result  than  that  with  the  air-pump. 
In  the  present  research,  operations  were  performed  in  an  atmosphere 
of  hydrogen.  The  result  was  that  with  defibrinated  dog's  blood,  the 
percentage  of  oxygen  found  by  tlie  air-pump  was  16'1  per  cent.;  and 
by  Schiitzenberger's  method  7-6 — 79  per  cent.  This  diiference  is 
put  down  to  one  of  the  two  following  factors  :  either  the  blood 
spectrum  which  shows  the  bands  of  reduced  haemoglobin  is  untrust- 
worthy, and  the  blood  still  contains  a  good  deal  of  oxygen ;  or  else 
the  titration  with  the  hyposulphite  solution  was  incorrect.  The 
former  alternative  is  decided  on,  and  the  term  pseudohaemoglobin  is 
a-pplied  to  the  supposed  compound  of  oxygen  with  haemoglobin  which 
shows  the  band  of  reduced  hffimf>globin.  W.  D.  H. 
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Myelin.  By  J.  Gad  and  J.  F.  Heymans  (Chem.  Centr.,  1891,  i, 
230). — The  name  myelin  is  applied  to  the  white  substance  sheathing 
nerve-fibres,  and  stated  to  contain  profeids,  extractives,  neurokeratin, 
lecithin,  protagon,  cerebrin,  and  cholesterol.  This  sheath,  moreover, 
is  stained  black  by  osmio  acid.  The  present  research  is  directed  to 
determining  more  exactly  what  myelin  is.  The  characteristic  proper- 
ties of  myelin  are  believed  to  be  due  to  lecithin,  either  free  or  only 
loosely  combined,  because  lecithin  elsewhere,  for  instance,  in  nerve- 
cells,  where  it  is  probably  more  firmly  combined,  does  not  show  the 
characters  of  myelin. 

Nerve-fibres  are  divided  into  gi-onps  corresponding  to  the  presence 
or  absence  of  myelin  in  their  sheaths.  W.  D.  H. 

Influence  of  Carbohydrates  on  Proteid  Metabolism.    By  G. 

LusK  (Zeit.  Biol.,  27,  459 — 481). — The  influence  on  proteid  meta- 
bolism of  carbohydrates  taken  as  diet,  or  circulating  abnormally  in 
the  system  in  diabetes,  is  of  some  pathological  importance.  Cases  of 
diabetes  not,  however,  being  forthcoming,  certain  experiments  bearing 
on  the  subject  were  undertaken  by  the  experimenter  on  his  own 
person. 

Two  double  jeries  of  observations  were  made,  each  lasting  two  or 
three  days,  and  the  general  results  may  be  stated  in  the  following 
tabular  form  : — 


Daily  averages. 

Experi- 
-    mtnt. 

Food. 

Nitrogen 
excreted. 

Difference  be- 
tween N  ingested 

Nitrogen. 

Carbohydrate. 

andN 
excreted. 

la 

20-549 

20-549 

9-230 

9-230 

357-37 

10-H 

347-8 

2-8 

19  -837 
25  -930 
13-785 
15  -807 

+  0-712 

lb   

—  5  -38L 

2a 

-4  555 

2b 

-H-577 

In  both  cases,  it  is  seen  that  the  absence  of  carbohydrate  food 
increases  the  proteid  waste  in  the  tissue,  the  carbohydrate  protecting 
a  certain  amount  of  proteid  from  destruction.  Farther  experiments 
showed  that  the  amount  of  fat  undergoing  combustion  was  increased 
during  deprivation  of  carbohydrate. 

There  can  be  no  doubt,  therefore,  that  in  diabetes  the  upsetting  of 
the  metabolic  balance  is  due  to  the  non-destruction  and  the  conse- 
quent separation  in  the  urine  of  a  large  quantity  of  sugar,  which 
under  normal  circumstances  would  have  undergone  combustion  and 
saved  much  proteid  and  fat  from  destruction.  The  increase  of 
oxygen  consumed  and  carbonic  anhydride  given  off  would  not,  how- 
ever, be  markedly  different  from  that  observable  in  a  healthy  person 
under  similar  circumstances;  the  total  amount  would,  however,  prob- 
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ably  be  less,  as  the   diabetic  would,  other  things  being  equal,  weigh 
less  than  the  healthy  person.  W.  D.  H. 

Muscular  Work  and  the  Excretion  of  Urea.     By  I.  Mlnk 

'Chem.  Ge7dQ\,  1891,  i,  2'60 — 2'31). — The  work  of  Argutinsky  on  this 
subject  is  criticised,  and.  the  older  opinion  that  moderate  woik  does 
lot  increase  the  excretion  of  urea  upheld  (compare  this  vol.,  p.  596). 

W.  D.  H. 
Inorganic  Constituents  of  Bone  and  Organs  of  Normal  and 
iKachitic  Children.  By  H.  Bkubaker  (Zeit,  Biol,  27,  -517—549). 
-The  bodies  of  three  healthy  children  were  investigated  in  reference 
■jO  the  inorganic  constituents,  and  especially  the  calcium,  in  the  bones 
md  other  organs.  The  three  subjects  of  analysis  were  aged, 
58  weeks'  foetus,  new-born  child,  and  4  years  respectively,  and  very 
Pull  fables  of  analyses  are  given.  The  following  general  results  w^ere 
obtained  : — 

(1.)  The  skeleton  (as  was  formerly  shown  by  E.  Voit)  becomes 
)oorer  in  water  as  age  progresses,  and  richer  in  ash  and  in  the  chitf 
jonstituents  ot:  the  ash. 

(2.)  The  amount  of  water  in  soft  parts  similarly  diminishes  with 
bge.  The  coijstituents  insoluble  in  water,  like  chalk  and  iron, 
liminish,  the  pli jsphoric  acid  increasing.  This  is  different  from  what 
"^oit  found  in  dogs. 

(3.)  Cartilage  and  spongy  bone  are  in  these  particulars  like  the 
soft  parts. 

(4.)  The  increase  of  ash  in  the  bones  more  than  compensates  for 
the  diminution  in  other  parts,  so  that  the  ash  of  the  whole  body 
increases  with  age  up  to  a  certain  maximum. 

The  following  selections  from  the  tables  illustrate  the  foregoirg 
llpoints  : — 

Sone   (Three  Hpa/fhy  Children). 


Constitu- 

In  100  parts. 

In  100  parts  dry 
fat-free  bono. 

In  100  parts 

as^h. 

1. 

2, 

3. 

1. 

2. 

3. 

1. 

2. 

3. 

Water 

Fat 

72-2 
0-6 

11-3 
5-4 
0-16 
4-5 

— 

45-0 
2-5 

27-9 

15  0 
0-4 

11-9 

41-5 

19-9 

0  6 

16-7 

48-8 

23  9 

0  6 

19-8 

53  2 

28-6 

0-8 

22-6 

48  0 

1-4 

40-2 

48-9 

1-3 

40-7 

— 

Ash 

CaO   

53  8 

MgO 

PgO- 

1  «; 

42  '6 

The  bodies  of  five  rachitic  children  were  then  investigated  in  much 
the  siime  way.  These  were  also  of  different  ages.  It  was  found  that 
the  diminution  of  calcium  salts  occurred  in  the  bones  and  not  in  the 
soft  tissues,  and  the  general  conclusion  is  drawn  that  the  administra- 
tion of  calcium  salts  would  not  in  the  greater  number  of  cases  of 
rickets  be  of  any  avail. 


848 


ABSTRACTS  OF  CHEMICAL  PAPERS. 

Muf^cles  (Healthy  Children). 


Constitu- 
ents. 

In  100  parts. 

In  100  parts  of  dry 
fat-free  organ. 

In  100  parts  of 
asli. 

1. 

2.           3. 

1. 

2. 

3. 

1. 

2. 

3. 

Water 

Fat 

83-9 
2-2 
1-0 
0-(»3 
3  02 
0-3 
0  01 

— 

77-2 
1-8 
1-0 
0-01 
0-02 

OOl 

7^5 
0-2 
0-1 
1-9 
0  1 

6-4 
0-2 
0-1 
15 
0-1 

5-3 
004 
01 
2  0 
0-04 

2-8 
1-9 
28-7 
1-16 

3  1 

2-1 

23-6 

L-4 

— 

Ash 

CaO   

MgO 

0-82 

9  ••> 

P,0- 

37-9 

0-7 

Fe^Oa 

The  following  analyses  of  two  of  these  cases,  the  ages  of  which  agree 
pretty  well  with  those  of  the  healthy  subjects  investigated,  may  be 
quoted  : — 

J^oue  (Eachitic  Children). 


Constitu- 

In 100 

parts. 

In  100  parts  of  dry 
fat-lree  bone. 

In  100  parts  of 
ash. 

ents. 

A.  8  mths. 
foetus. 

D.,  aged 
3  yr.  8  m. 

A. 

D. 

A. 

D. 

Water.... 

Fat 

Ash 

CaO 

MgO 

P..O5 

79-3 
0-5 
H-38 
2-5 
0  04 
216 

73-2 
0-5 
6-2 
2-7 
0  04 
1-97 

31-6 

12-4 

0-2 

10-7 

13-52 

10-4 

0-1 

7-5 

39-2 

0  7 
33-8 

44-2 

0-5 

31-8 

W.  D.  H. 
The  Influence  of  Acid  Mineral  Salts  on  the  Composition  of 
Bones.  By  H.  Weiske  (Landw.  Versuchs-Stat.,  39,  17—30).-- 
Experiments  were  mtide  on  rabbits  by  adding  sodium  hydrogen 
phosphate  to  their  food,  to  ascertain  if  mineral  matter  was  removed 
from  the  skeleton;  but  the  results  w^ere  unsatisfactory;  the  differ- 
ences between  the  composition  of  the  normal  bones  and  that  of  those 
animals  which  had  not  received  phosphate  were  too  slight  to  indicate 
any  real  change.  The  urine  was  always  found  to  be  alkaline,  whilst 
in  experiments  previously  made  with  free  acid,  the  urine  had  been 
neutral,  or  slightly  acid.  Possibly  larger  doses  of  acid  phosphate 
might  have  the  desired  effect.  E.  W.  P. 

Iron  in  the  Liver  and  Spleen.  By  F.  Krugee,  C.  Meyer,  and 
M.  Pernou  {Zeit.  Biol.,  27,  439—458). — The  importance  of  estima- 
tions of  iron  in  the  liver  and  spleen  has  been,  during  recent  years, 
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increased,  as  it  has  been  shown  by  Quincke  and  others  tbat  in  per- 
nicious angeniia  the  amount  normally  present  is  much  increased. 
Comparatively  few  observations  have,  however,  hitherto  been  made  on 
the  relative  amount  of  the  metal  at  different  ages,  and  the  present  com- 
munication relates  to  this  point.  The  animals,  the  organs  of  which 
were  investigated,  were  cnlves,  cows,  and  oxen,  and  also  human 
foetuses  of  various  ages.  The  present  paper  contains  references  to 
former  work  on  the  subject,  tables  of  analyses  performed  in  the  pre- 
sent research,  and  the  following  general  conclusions  : — 

1.  The  amount  of  iron  in  the  liver  cells  of  the  foetus  is  very  much 
higher,  in  the  mean,  10  times  higher,  than  that  in  adults.  Care  was 
taken  in  these  experiments,  as  also  in  those  with  the  cells  of  the 
spleen,  to  obtain  the  cellular  elements,  after  crushing  the  organ  com- 
pletely, free  from  haemoglobin  and  other  impurities  by  carefully  wash- 
ing with  salt  solution  (0'6  per  cent.)  and  the  use  of  the  centrifugal 
machine.  It  was  found  that,  although  the  saline  solution  dissolves  out 
a  small  quantity  of  proteid  matter  from  the  cells,  it  does  not  remove 

m  them  any  iron-containing  constituents. 

2.  The  iron  of  foetal  liver  cells  differs  in  amount  at  different  stages 
development.     It  begins  to  increase  markedly  about  the  end  of  the 

first  half  of  pregnancy,  reaches  a  maximum,  then  falls,  and  rising, 
reaches  a  second  maximum  three  or  four  weeks  before  birth.  From  then 
until  four  weeks  after  birth,  it  sinks  in  amount  until  it  is  nearly  normal. 

3.  In  calves,  it  was  found  that  for  the  first  week  after  birth  the 
n  is  seven   times  more  abundant  in  the  liver  than  in  the    adult 

animal  ;  it  reaches  the  adult  standard  in  about  four  or  six  weeks. 

4.  The  amount  of  iron  in  the  liver  of  adult  animals  shows  very 
slight  variations,  and  no  noteworthy  difference  in  the  amount  in  the 
liver  of  cows  and  oxen  was  found. 

*5.  The  splenic  cells  of  the  foetus  are  poor  in  iron  as  compared  with 
ose  of  the  adult.  The  amount  of  iron  in  them  begins  to  increase 
ter  birth,  reaching  the  normal  in  about  two  months. 
6.  Although  there  is  no  difference  in  the  amount  of  iron  contained 
in  the  splenic  cells  of  pregnant  and  non-pregnant  cows,  it  is  five  times 
greater  than  that  in  the  splenic  cells  of  the  ox, 

7.  The  amount  of  iron  in  the  spleen   of  adult  animals,  especially 
■i^feinales,  undergoes  greater  changes  than  that  in  calves  or  foetuses. 
IIP  W.  D.  H. 

Composition  of  Butter  Fats.  By  W.  Johnstone  (Chem.  News, 
63,  56). — The  author  states  that  butter  fat  contains  neither  stearin 
nor  normal  oleic  acid;  but  that  it  consists  of  a  mixture  of  glyceryl 
"  isoleate-palmitate-caprate  "  and  "  tri-nondecatoate  "  in  varying  pro- 
portions. In  some  butter  fats,  the  radicle  of  oenanthoic  acid  replaces 
one  of  the  nondecatoic  groups  in  the  triglyceride,  and  forms  glyceryl 
"  dinondecatoate-oenanthoate."  G.  T.  M. 

Human  Lymph  and  Chyle.  By  I.  Munk  and  A.  Rosenstein 
{Virchnifs Archil;  123,  484— 518).— The  present  paper  is  a  continua- 
tion of  one  already  published  (ihis  vol.,  p.  755).  Arayl  oleate  was 
administered  to  a  patient  suffering  from  a  lymphatic  fistula ;  during 
the  12  hours  following  its  administration,  26  per  cent,  of  the  ^at  given 
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was  recovered  in  the  chjle,  in  the  form  of  olein,  the  synthesis  of  oleic 
acid  with  glvcerol  having  occurred  in  the  process  of  absorption.  No 
arayl  alcohol  was  found  in  the  chyle.  Artificial  digestion  experiments 
showed  that  pancreatic  juice  has  the  power  of  splitting  amyl  oleate 
into  amyl  alcohol  and  oleic  acid. 

Charcoal,  in  a  fine  state  of  subdivision,  was  next  given,  with  the 
view  of  ascertaining  whether  fine  particles  as  small  as  or  smaller  than 
the  oil  globules  of  an  emulsion  are  taken  up  in  the  same  way.  But 
the  lymph  was  entirely  free  from  them,  showing,  as  has  been  pre- 
viously stated,  that  absorption  of  fine  solid  particles  does  not  occur. 

Is  oil  absorbed  from  the  rectum  ?  was  the  next  point  investigated  ; 
after  injection  of  olein  into  the  rectum,  it  was  found  that  from  3'7  to 
55  per  cent,  of  the  fat  given  appeared  in  the  chyle. 

Similar  experiments  were  then  undertaken  to  determine  whether 
proteid  and  sugar  (given  in  large  doses)  appear  in  the  chyle  after 
i>eing  administered  as  food.  It  was  found  that  the  administration  of 
proteid,  as  of  any  food,  increases  the  flow  of  lymph,  but  that  its  per- 
centage of  proteid  does  not  rise.  On  the  other  hand,  the  sugar  in 
the  chyle  is  increased,  and  after  a  large  quantity  of  sugar  as  food,  the 
percentage  in  the  chyle  may  be  doubled  as  compared  with  the 
amount  during  inanition  (compare  Ginsberg,  Abstr.,  1890,  276). 

The  paper  concludes  with  further  analytical  data  respecting  the 
solid  constituents  and  inorganic  salts  of  the  chyle  and  lymph.  The 
composition  of  the  lymph  ash  was  as  follows  : — In  100  parts  of  lymph, 
0*8675  part  of  ash  was  obtained  ;  in  100  parts  of  the  ash,  the  follow- 
ing numbers  give  the  percentages  of  its  different  constituents  : — 
NaCl,  67-0;  Na.COa,  24-9;  K2HPO4,  32 ;  Ca3(P04)2,3-2;  Mg3(P04)2, 
1  1 ;  re(P04)2,  0-3. 

Further,  it  was  found  that  lymph  and  chyle  contain  an  amylolytic 
ferment ;  but  that  neither  contains  a  sugar-destroying  ferment  as 
stated  by  Lepine.  W.  D.  H. 

Indigo-red  (Indirubin)  in  Urine.  By  H.  Rostn  {Virchoivs 
Archiv,  123,  519 — 566). — Many  red  pigments  under  different  names 
have  been  described  in  normal,  and  more  particularly  in  morbid, 
urines.  One  of  these  appears  to  be  indirubin  or  indigo-red,  although 
its  absolute  identification  with  the  indigo-red  obtained  from  plants 
has  not,  hitherto,  been  thoroughly  worked  out.  The  imperfect  data 
given  by  various  workers  on  urinary  pigments  render  it  also  desirable 
that  those  which  are,  and  those  which  are  not,  identical  with  indigo- 
red  should  be  accurately  determined. 

Indigo-red  was  prepared  artificially  from  commercial  indigo  ;  it 
was  also  prepared  by  a  modification  of  Berzelius'  method  from  the 
indican  of  plants,  and  also  from  the  urine.  The  percentage  composi- 
tion, the  crystalline  form,  and  other  properties,  and  the  relation  of 
the  pigments  to  indigo-blue  were  in  all  cases  absolutely  identical. 

The  pigments  which  are  identical  with  indigo-red  are  Heller's 
uri'hodin,  as  Schunk  first  showed,  Leube's  pathological  urinary  pig- 
ment, and  Piosz's  urorubin.  Those  red  pigments  which  are  not  the  same 
as  indig:o-red  are  the  scatole  pigment,  I*^encki  and  Sieber's  urorosein, 
which  has  characteristic  solubilities  and  reactions,  uroerythrin   (the 
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pigment  in  deposits  of  urates),  urohaematin,  Giacosa's  pigment,  and 
uiorubrohaematin.  W.  D.  H. 

■    Analysis  of  Pathological  Liquids.     By   G.  Patetn  {J.  Pharm. 
[5],  23,390 — 394).  — From  a  livdrocephalous  subject  was  taken  380  c.c. 
of  a  colourless  liquid,  turbid  after  filtration,  in  which  some  flocculent 
^  filaments   appeared   after  being   some  time  iu  repose.      The  reaction 

I  was  alkaline,  and  only  faint  traces  of  albumin  appeared  on  boiling  in 
presenceof  2  drops  of  acetic  acid.  Sp.  gr.  1-004 ;  solid  residue  9"4  grams 
per  kilo.;  anhydious  salts  7'6  grams,  containing  sulphates,  hydrogen 
carbonates,  but  no  phosphates.  Aofitation  with  ether  did  not  extract 
either  fatty  matters  or  cholesterol.  Fehling's  solution  was  not  reduced. 
Oiarian  Cysts. — 1.  Syi'upy  liquid,  not  stringy,  reddish,  with  pulve- 
rulent deposit.  Sp.gr.  1-013;  solid  residue  61'5  per  kilo. ;  anhydrous 
(salts  7*5  ;  chlorides  6  5  ;  prote'id  matters  54'0.  No  globulin  was  pre- 
cipitated by  magnesium  sulphate.  The  liquid  wns  coagulable  by 
heat,  but  the  coagulum  disappeared  on  the  least  addition  of  acetic 
acid.  2.  Fibrome,  size  of  an  orange,  from  a  woman  47  years  old. — 
The  fibrome  contained  water  7500  grams  per  kilo. ;  solid  matters 
2420;  anhydrous   salts   6*2  grams,  with  traces  of  urea,  cholesterol, 

■myosin,  and  fats.  The  contents  of  the  cyst  were  gelatinous,  and 
included  a  notable  amount  of  mucin  ;  it  did  not  coagulate  either 
when  boiled  alone  or  with  acetic  acid.  3.  Cyst  from  a  woman  of 
38  years. — Amount  of  liquids  35  litres  ;  reaction  scarcely  alkaline. 
Sp.  gr.  10U4;  solids  12*6  grams  per  kilo.;  anhydrous  salts  915  ; 
albumin  1-10.  Neither  globulin,  fat,  nor  cholesterol  were  present. 
The  proteid  matters  were  completely  precipitated  by  heat  and  acetic 
acid.  4.  Cyst  from  a  woman  of  51  years. — Amount  of  liquid  40  litres, 
alkaline,  chocolate  coloured,  somewhat  thick  consistency.  Sp.  gr. 
1-019;  total  solids  57-3  grams  per  kilo.;  anhydrous  salts  9-20.  The 
prote'id  substances  were  completely  precipitated  by  heat  and  acetic 
acid.  From  these  results  it  is  evident  that  albumin  is  subject  to 
modification,  which  must  be  considered  in  its  detection  and  estimaticm. 
The  following  table  gives  the  results  of  analyses  (in  grams  per  kilo  ) 
of  healthy  and  altered  tissues  in  cases  of  cancer.  1.  Cancer  of  the 
breast  running  a  very  rapid  course.  2.  Breast  cancer  of  recent 
development. 


I 


Healthy  tissue  adjoining. 

Tumour. 

Liquid 
portion. 

1. 

2. 

1. 

2. 

1. 

Water    

175-5 

824-5 

4-2 

considerable 
amount 

476-0 
524-0 

8-5 
notable 
amount 

830-5 

169  5 

11-5 

00 

849-0 

151  0 

16-4 

0-0 

928  -6 

Total  solids 

Anhydrous  salts. .  . . 
Fat 

71-4 

Prote'd 

60-5 

G  lobulin  &  mucin . . 

traces 
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The  liquid  portion  of  1  did  not  coagulate  on  boiling  with  2  drops 
of  acetic  acid.     A  third  tumour  has  given  traces  of  cholestert)!. 

Fnlypes  of  the  Nose. — These  are  generally  of  small  weight,  and  contain 
a  large  proportion  of  water ;  their  albumin  may  or  may  not  coagulate 
when  boiled  with  acetic  acid.  In  a  particular  case,  one  weighed 
873  milligrams  with  18-37  per  cent,  of  solids;  it  contained  a  notable 
amount  of  calcium  phosphate.  The  presence  of  this  compound  in  all 
nasal  polypes  is  worthy  of  note. 

A  tumour  taken  from  the  kidney  gave  1100  c.c.  of  liquid  of  a  neutral 
reaction.  Sp.  gr.  1'023  ;  total  solids  1188  grams  per  kilo.  ;  anhydrous 
salts  7'Q  ;  chlorides  5*45.  Mucin  and  albuminoses  Avere  present,  but 
neither  uric  acid,  urea,  hippuric  acid,  fat,  nor  cholesterol  was  found. 
After  elimination  of  mucin  and  albuminoses,  the  proteid  matters  are 
not  coagulated  on  boiling  with  acetic  acid.  It  is  seen  that  the  tumour 
contains  no  element  of  urine.  J.  T. 

Action    of   Opium    and  Morphine   on  the    Intestine.      Bv 

W.  Spitzeu  {Brit.  Med.  J.  Epitome,  1891,  184;  from  Virchow's 
Archiv,  123,  503 — 628). — The  experiments  were  carried  out  on 
i-abbits,  frogs,  and  men,  their  object  being  to  increase  our  know- 
ledge of  the  action  of  opium  on  the  intestine,  and  to  determine 
whether  opium  is  better  than  morphine  as  an  anti-diarrhoeic 
and  anodyne.  In  frogs,  the  bowel  was  exposed  and  kept  moist 
with  saline  solution.  Very  small  doses  of  aqueous  extract  of 
opium  given  subcutaneously  sufficed  to  diminish  the  sensitiveness  of 
the  bowel  to  painful  stimuli,  whilst  leaving  intact  the  sensitiveness 
to  stimuli  which  excite  peristalsis.  The  sensitiveness  of  the  skin  was 
also  not  affected,  nor  was  there  any  general  narcosis.  The  conclusion 
is  drawn  that  the  action  of  opium  cannot  under  these  circumstances 
be  on  the  brain,  as  the  same  result  is  obtained  with  headless  frogs; 
nor  on  the  spinal  cord,  as  its  other  functions  are  intact,  but  on  the 
bowel  locally.  The  local  action  of  opium  was  also  shown  by  giving  a 
frog  strychnine  ;  then  tying  the  intestine  midway  between  the 
stomach  and  anus,  opium  was  injected  into  the  lower  half,  and 
its  power  of  calling  forth  convulsions  on  stimulation  was  then 
markedly  diminished.  The  opinion  is  held  that  opium  paralyses  not 
the  sensory  endings,  but  sensoty  irangtlia  on  the  course  of  the  sensory 
nerves  in  the  wall  of  the  canal.  The  motor  ganglia  are  not  so  readily 
affected,  larger  doses  being  necessary  to  lessen  peristalsis. 

The  diminution  of  pei-istalsis  may  be  due  to  paralysis  of  motor 
ganglia  in  the  bowel,  or  to  a  stimulation  of  the  inhibitory  centres  in 
the  cord  from  whic^li  the  splanchnic  nerves  arise.  Paralysis  of  the 
sensory  nerve  terminations  in  the  wall  of  the  intestine  does  not  occur, 
because  after  very  large  doses  of  morphine  the  peristaltic  movements 
of  the  bowel  become  very  marked,  and  experiments  pointed  to  the 
conclusion  that  the  diminution  in  peristalsis  was  very  largely  due  to 
an  action  of  the  opium  in  paralysing  the  motor  ganglia  in  the  w.ills  of 
the  intestinal  canal.  Large  do-^es  caused  great  increase  of  bowel  peri- 
stalsis before  general  spinal  tetanus  was  induced.  This  is  probably 
due  to  paralysis  of  the  spinal  cord,  and  consequent  paralysis  of  the 
inhibitory  action  exerted  by  the  splanchnic  nerves.     In  this  condition, 
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however,  tlie  sensitiveness  of  the  intestine  to  painful  stinmli  is  much 
diminished.  Morphine  has  the  same  action  in  every  way,  and  quan- 
titatively the  activity  of  the  opium  is  proportional  to  the  amount  of 
morphine  it  contains.  The  other  alkaloids  of  opium  have  very  little 
action  on  the  bowel.  On  rabbits,  observations  were  made  after 
exposing  the  bowel  while  the  animal  lay  in  a  warm  bath  of  saline 
solution.  The  experiments  of  Nothnagel  are  confirmed,  in  which  he 
found  that  irritation  of  the  bowel  with  sodium  chloride  is  not  nearly 
so  effectual  in  increasing  peristalsis  after  the  administration  of  opium 
or  morphine.  If  a  portion  of  bowel  be  completely  isolated  and  the 
same  experiment  repeated,  then  peristalsis  is  not  interfered  with ; 
this  result  is  regarded  as  proving  that  in  this  case  the  opium  acts  on 
the  spinal  cord,  and  diminishes  the  inhibitory  action  of  the  splanchnic 
nerves.  It  is,  however,  pointed  out  that  irritation  of  the  bowel  from 
without  with  sodium  chloride  scarcely  corresponds  with  physiological 
jjeristalsis  or  increased  peristalsis  after  purgatives  or  irritation  from 
within  of  the  mucous  membrane,  as  the  peristalsis  takes  place  towards 
the  pylorus,  and  is  very  inconstant  in  amount.  The  bowel  was  there- 
fore irritated  by  injecting  into  it  a  15  per  cent,  salt  solution,  coloured 
with  indigo-carmine.  The  rate  at  which  this  solution  progressed 
down  the  intestine  was  observed  in  normal  animals,  and  was  found  to 
be  two  or  three  times  slower  after  opium  or  morphine,  the  peristalsis 
being  also  much  more  gentle  and  regular  in  the  latter  case.  Even 
after  complete  isolation  of  a  portion  of  the  intestinal  canal  from  its 
mesenteric  nerves,  opium  greatly  diminishes  the  peristalsis.  Opium 
given  subcutaneously  acts  exactly  to  the  same  extent,  and  no  better 
than,  morphine  subcutaneously,  its  activity  being  proportional  to  the 
amount  of  morphine  it  contains.  In  healthy  men,  opium  by  the  mouth 
acts  somewhat  more  powerfully  on  the  bowel  than  when  given  sub- 
cutaneously. The  reason,  probably,  is  that  the  morphine  is  only 
slowly  abstracted  from  the  opium,  and  thus  acts  gently  along  the 
whole  length  of  the  bowel ;  it  is  not  so  quickly  absorbed  as  pure 
morphine  is,  and  in  consequence  does  not  produce  so  marked  a  general 
action.  In  diarrhoea,  opium  by  the  mouth  is  more  powerful  than 
opium  extract  or  morphine  subcutaneously,  or  morphine  by  the  mouth. 
In  slight  intestinal  pain,  opium  by  the  mouth  is  the  best  treatment,  as 
we  get  the  desired  analgesia  with  small  doses  and  without  constitu- 
tional effect,  the  local  action  on  the  bowel  being  probably  sufficient ;  • 
in  very  severe  pain,  hypodermic  injection  of  morphine  is  most 
effectual.  W.  T>.  H. 

Poisoning  by  Aniline,   Chlorates,   and  Mercuric   Chloride. 

By  W.  Falkenberg  (VircJiow's  ArcMv,  123,  567— 602).— Silbermann 
(Zeit.  Uin.  Med.,  11,  Heft  5  and  6 ;  Deutsch.  med.  Wochensch.,  14, 
No.  25)  has  stated  that  pyrogallol,  glycerol,  and  potassium  or  sodium 
•chlorate  produce  not  only  h£emoglobinuria  (or  methsemoglobinuria), 
but  that  death  ensues  from  intravascular  coagulation,  set  up  pre- 
sumably by  the  liberation  of  fibrin  ferment  from  the  disintegrated 
corpuscles.  The  situation  of  the  clots  produced  is  described,  and  the 
term  *'  capillary  thrombosis  "  is  in  the  present  paper  criticised,  it 
bemg  so  difficult  to  say  with  certainty  whether  the  blood  in  the 
VOL.  LX.  3  I 
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capillaries  is  coagnlated  or  not  during  life.  Further  criticisms  are-^ 
passed  on  other  points.  Silbermann  extended  a  few  observations, 
followed  by  similar  results,  to  other  drugs,  aniline,  toluylenediamine, 
arsenic,  phosphorus,  and  Kaufmann  states  the  same  is  true  for 
corrosive  sublimate. 

The  present  paper  is  largely  polemical,  but  also  describes  numerous 
experiments  with  aniline,  sodium  chlorate,  and  corrosive  sublimate. 
In  respect  to  these  poisons  at  least,  the  cause  of  death  was  not  intra- 
vascular coagulation.  The  blood,  on  the  contrary,  had  less  tendency 
than  normal  to  coagulate.  W.  D.  H. 

Physiological  Action  of  Lupetidine  and  Allied  Substances 
m  Relation  to  their  Chemical  Constitution.  By  A.  Gijrber 
(Chem.  Cenir.,  1891,  1,  232— 235).— The  series  of  substances,  copel- 
lidine,  parpevoline,  propyllupetidine,  isobutyllupetidine,  and  hexyl- 
lupetidine  have  for  their  nucleus  piperidine,  of  which  lupetidiue  is  a 
dimethyl  substitution  product ;  and  if  the  hydrogen  atom  adjacent 
to  the  nitrogen  atom  is  replaced  by  methyl,  ethyl,  &c.,  further 
members  of  the  group  are  obtained.  Small  doses  of  these  substances 
were  administered  to  animals.  The  intensity  of  their  action  (para- 
lysis of  the  voluntary  muscles)  may  be  compared  by  the  following 
numbers  :  lupetidine,  50 ;  copellidine,  100 ;  parpevoline,  200 ;  hexyl- 
lupetidine,  200  ;  isobutyllupetidine,  250  ;  propyllupetidine,  400.  The 
actual  seat  of  paralysis,  whether  central  or  peripheral,  was  not  deti- 
nitely  determined.  The  intensity  of  the  action  is  proportional  to  the 
number  of  methyl  groups  present  in  the  molecule.  W.  D.  H. 

Use  of  Liquefied  Carbonic  Anhydride  for  the  Rapid  Filtra- 
tion and  Sterilisation  of  Organic  Liquids.  By  A.  d'Arsonval 
(Gompt.  rend.,  112,  667 — 669). — A.  long  cylindrical  copper  or  steel 
tube  containing  a  biscuit  porcelain  Pasteur-Chamberland  filter  is  con- 
nected with  a  cylinder  containing  liquid  carbonic  anhydride.  The 
gas  not  only  drives  the  liquid  through  the  filter,  but  under  the  high 
pressure,  especially  if  its  action  is  prolonged  and  the  liquid  is  heated 
to  40°,  it  exerts  a  very  powerful  bactericidal  and  sterilising  effect. 
The  richness  of  the  filtrate  in  colloids  increases  with  the  pressure,  and 
by  varying  the  pressure  it  is  possible  to  obtain  from  one  and  the 
same  liquid  (e.g.,  pancreatic  juice)  filtrates  having  very  different 
properties.  C.  H.  B. 
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Alcoholic  Fermentation  and  the  Conversion  of  Alcohol  into 
Aldehyde  by  the  "  Champignon  du  Muguet."  By  G.  Li.nossier 
and  G.  Roux  (Hull.  Soc.  Chim.  [3],  4,  697—706 ;  see  also  Abstr, 
1890,  1179). — Contradictory  statements  have  been  made  by  previous 
authors  as  to  the  character  of  the  fermentation  induced  by  the 
"  Champignon  du  muguet"  (a fungus  producing  the  disease  "  thrush" 
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the  moutli).  Sterilised  solutions  inoculated  with  the  pure  fungus 
yield  alcohol,  the  maximum  amounts  obtained  being  2-7  per  cent,  in 
43  days,  using  dextrose  solution  (plus  necessary  salts)  ;  and  5'5  per 
cent,  in  124  days,  using  wort  from  dried  raisins. 

Three  stages  may  be  distinguished  during  the  fermentation  : — (1) 
pid  growth  of  the  organism  ;  (2)  active  fermentation ;  (3)  lessened 
activity  due  to  the  toxic  influence  of  the  fermentation  products, 
aldehyde  having,  it  would  seem,  the  greatest  effect.  "  Muguet " 
can  cause  the  fermentation  of  dextrose,  levulose,  and  maltose ;  sac- 
charose is  neither  inverted  nor  fermented,  but  serves  as  a  food 
material ;  lactose  cannot  even  be  used  as  food.  Substances  other 
than  sugars,  although  unfermentable,  can  support  the  growth  of  this 
fungus ;  such  food  materials,  in  order  of  nutritive  value,  are,  dextrin, 
mannitol,  alcohol,  sodium  lactate,  lactic  acid,  gum,  and  glycerol ; 
tartaric  acid  and  tartrates  barely  serve  to  sustain  life ;  starch, 
erythrol,  acetic  acid,  acetates,  oxalic  acid,  oxalates,  aldehyde,  acetone, 
and  aromatic  substances  are  not  foods. 

The  sugar  present  is  never  wholly  fermented  by  this  organism, 
ither  are  the  various  sugars  attacked  at  the  same  rate.  In  a 
ixture  of  equal  proportions  of  dextrose  and  levulose,  the  ratio 
dextrose/levulose  tends  towards  a  minimum  (0"3)  ;  hence,  it  is  impos- 
sible to  use  the  fungus  as  a  means  for  obtaining  pure  levulose. 

The  growth  of  the  organism  is  favoured  by  the  alkalinity  of  the 
solution  employed;  more  of  the  sugar  is  then  used  up,  but  the  ratio  of 
alcohol  produced  to  sugar  used  is  lowered.  In  addition  to  glycerol 
and  succinic  acid,  considerable  quantities  of  acetic  acid  and  acet- 
aldehyde  are  produced.  The  ordinary  ferments  give  for  the  ratio 
glucose  destroyed/acetic  acid  produced,  a  mean  value  0'0025 ;  this- 
quantity  is  0*09  to  0"I4  for  muguet.  The  aldehyde  is  mainly  pro- 
duced by  the  oxidation  of  the  alcohol  induced  in  presence  of  air  by 
the  ferment.  A  small  proportion  of  the  acetic  acid  present  is  a  true 
excretory  product  of  the  organism,  but  the  greater  part  is  un- 
doubtedly produced  by  the  oxidation  of  the  aldehyde  without  the 
intervention  of  the  ferment,  for  muguet  does  not  grow  in  an  aldehyde 
solution.  In  the  slowness  with  which  fermentation  takes  place,  in 
the  maximum  concentration  of  alcohol  produced,  and  in  the  ratio  of 
weight  of  sugar  destroyed  to  weight  of  organism  produced,  the 
"  Champignon  du  muguet "  exhibits  marked  analogies  with  the 
Mucorini,  and  differs  considerably  from  the  Saccharomyceteti.  The 
conclusion  that  the  organism  does  not  belong  to  the  latter  is  borne 
out  by  the  results  of  a  careful  morphological  study.  W.  T. 

Assimilation  of  Nitrogen  by  Plants.  By  B.  Frank  and  R. 
Otto  {Chem.  Centr.,  1891,  i,  332—333;  from  Ber.  deut.  hot.  Gess.,  8, 
'>31 — 342). — The  authors  have  endeavoured  to  prove  experimentally 
whether  the  Leguminosae  directly  absorb  pure  nitrogen  by  means  of 
the  leaves  or  not,  and  to  this  end  experiments  have  been  made  with 
cut  leaves.  So  far,  however,  the  results  obtained  are  not  sufficiently 
definite. 

Experiments  on  the  growth  of  the  rhizobium  of  the  root  nodules 
m  the  presence  of  the  organism  of  the  nodules  in  solutions  contain- 
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ing  (a)  sugar,  (b)  sugar  and  asparagine,  (c)  asparagine,  show  that  the 
growth  was  most  rapid  in  the  presence  of  both  sugar  and  asparagine, 
and  least  rapid  when  sugar  alone  was  supplied. 

Finally,  peas  were  grown  in  unsterilised  earth,  in  sterilised  earth, 
and  in  sterilised  earth  to  which  a  small  quantity  of  the  fresh  soil  was 
added.  All  the  plants  grew  perfectly,  and  assimilation  of  nitrogen 
took  place  in  every  case.  J.  W.  L. 

Simultaneous  Evolution  of  Oxygen  and  Carbonic  Anhydride 
by  Cactse.  By  E.  Aubekt  {Gompt.  rend.,  112,  674 — 676).— Cactse, 
when  exposed  to  light  of  moderate  intensity  at  a  temperature  of  85°, 
evolve  oxygen  and  carbonic  anhydride,  their  respiration  ratios  being 
0*98  (Opuntia)  to  0'88  (Mamillaria),  whilst  their  assimilation  i^atios 
are  2'38  to  2-28.  This  result  is  probably  due  to  the  fact  that  the 
thin  superficial  chlorophyllian  layer  is  not  able  to  decompose  the 
whole  of  the  carbonic  anhydride  evolved  by  respiration  from  the 
colourless  parenchyma  underneath.  The  intense  light  of  the  tropics 
decomposes  the  whole  of  the  carbonic  anhydride,  and  in  the  tropics 
loss  of  carbon  takes  place  only  during  the  night.  C.  H.  B. 

Influence  of  Salt  on  the  Formation  of  Starch  in  Vegetable 
Organs  containing  Chlorophyll.  By  P.  Lesage  {Gompt.  rend., 
112,  672 — 673). — The  examination  of  the  leaves  of  plants  growing  on 
the  sea  store,  and  experiments  made  by  watering  plants  with  pure 
water  and  with  salt  solutions  of  various  strengths,  show  that  salt  han 
a  distinct  influence  on  the  formation  of  starch  in  the  chlorophyllian 
organs  of  plants,  and  in  extreme  cases  prevents  it.  The  necessary 
result  is  a  decrease  in  the  assimilation  of  carbon.  The  author  has 
previously  shown  that  salt  reduces  the  quantity  of  chlorophyll. 

C.  H.  B. 

Presence  and  Function  of  Diastase  in  Plants.  By  J.  Wort- 
MANN  {Ann.  Agron.,  17,  84-^89 ;  from  Bot.  Zeit.,  1890,  Nos.  37—41).— 
After  a  variety  of  experiments,  the  author  concludes  that  diastase  in 
plants  has  not  the  importance  which  has  been  ascribed  to  it,  and  that 
starch,  is  transformed  into  soluble  products  by  other  means,  probably 
by  the  agency  of  living  protoplasm.  Diastase  is  formed  in  small 
quantities,  certainly,  in  leaves  which  contain  no  starch ;  the  quantity 
of  diastase  present  is  in  no  case  proportional  to  the  amount  of  starch ; 
from  some  starch-containing  leaves,  it  is  quite  absent,  and  yet  these 
leaves  are  the  seat  of  very  active  starch- trans  formation.  It  is  in 
special  cases  only,  such  as  the  germination  of  seeds,  tubercles,  and 
rhizomes  containing  starch  that  the  solution  of  the  starch  is  accom- 
plished by  diastase.  The  author  points  out  that  in  testing  for  the 
disappearance  of  starch,  under  the  action  of  diastase  the  result  is  con- 
clusive only  when  the  liquid  gives  no  blue  colour  with  iodine  after 
being  boiled  and  cooled.  J.  M.  H.  M. 

Formation  of  Nitrogenous  Organic  Bases  by  the  Decom- 
position of  Proteids  in  the  Vegetable  Organism.  By  E.  Schulze 
{Ber.,  24,  1098 — 1101). — When  the  seeds  of  Lupinus  luteus,  Soja 
hispida,  and  Gucurhita  pepo  are  allowed  to  vegetate  in  the  dark  for 
12 — 14  days  and  the  shoots  extracted  with  water,  a  solution  is  obtained 
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wln'cli,  after  removing  prote'ids  as  completely  as  possible,  yields  a 
precipitate  with  phosphotungstic  acid.  This  contains  considerable 
quantities  of  nitrogen,  and,  on  treatment  with  milk  of  lime,  yields 
nitrogenous  organic  bases.  From  Lupinus  luteus  and  Gucurhita  pepo, 
the  author  has  been  able  to  isolate  the  arginine  described  by  Schultz 
and  Steiger  (Abstr.,  1886,  725),  whilst  Soja  hispida  yields  a  base 
which  is  either  identical  with  or  very  closely  allied  to  arginine.  The 
quantity  of  arginine  obtained  from  Gucurhita  pepo  is  small,  but  Lupinus 
luteus  yields  it  in  such  quantities  that  the  author  has  been  able  to 
show  by  quantitative  experiments  that  it  must  have  been  formed  at 
he  cost  of  the  prote'ids  present  as  reserve  substance  in  the  cotyledon. 
Arginine  only  differs  from  the  lysatine  described  by  Dreschsel, 
inasmuch  as  it  contains  an  additional  atom  of  nitrogen  and  of  hydro- 
gen in  the  molecule.  Experiments  are  in  progress  to  determine,  if 
possible,  the  relation  existing  between  them.  H.  G.  C. 


Physiological   Importance   of  Calcium   Oxalate  in  Plants. 

By  Kohl  {Ann.  Agron.^  17,  90 — 91). — The  author  adds  some  observa- 
tions to  his  previous  work  on  this  subject  (Abstr.,  1890,  191).  He 
shares  with  Palladin  the  theory  that  this  salt  is  eliminated  as  an 
accessory  during  the  synthesis  of  proteids  from  amides  and  carbo- 
hydrates. If  this  be  true,  oxalates  should  be  found  in  all  plants.  The 
author  shows  that  in  many  cases  amongst  algae  and  fungi,  even  where 
little  or  no  calcium  oxalate  is  found,  oxalic  acid  or  soluble  oxalates 
are  still  present,  and  diffuse  rapidly  out  of  the  plant,  so  that  a  calcium 
salt  gives  a  precipitate  in  the  vicinity  of  many  fungi,  and  the  hyphae 
of  some  of  them  are  encrusted  on  the  outside  by  crystals  of  calcium 
oxalate  formed  from  the  lime  in  the  soil.  Amongst  fungi  forming 
oxalic  acid  in  large  quantities  the  author  notes  Saccharomyces  Hansenii, 
the  oxalic  ferment  recently  discovered  by  Kopf.  But  if  the  formation 
of  oxalic  acid  by  this  and  other  fungi,  and  that  of  acetic  acid  by  the 
schizophytjB,  are  regarded  as  fermentations,  why  should  not  the  idea 
be  enlarged  to  cover  the  formation  of  tartaric  and  malic  acids,  &c.,  in 
the  higher  plants  P  The  author  expands  this  idea,  and  suggests  that 
the  lower  plants  give  by  preference  molecular  fermentations  resulting 
in  the  production  of  alcohol,  lactic  and  butyric  acids,  &c.,  whilst  fer- 
mentations of  oxidation  resulting  in  carbonic,  oxalic,  malic,  and^ 
tartaric  acids  prevail  amongst  the  higher  plants.  The  migration  of 
calcium  oxalate  in  the  tissues,  maintained  by  Schimper,  is  now  admitted 
by  the  author,  who  supports  also  Schimper's  idea  that  the  calcium 
oxalate  is  rendered  soluble  for  this  migration,  whether  by  free  oxalic 
acid  (Wahrlich)  or  some  other  substance.  He  has  recognised  the 
presence  of  calcium  oxalate  in  the  expressed  and  filtered  juice  of 
many  plants,  as  many  as  four  crystalline  forms  of  this  salt  being 
deposited  on  alloAving  these  liquids  to  evaporate.  J.  M.  H.  M. 

Calcium  and  Magnesium  Oxalates  in  Plants.  By  Monteverde 
{Anil.  Agron.,  17,  92 — 94). — This  abstract,  from  a  long  memoir  in 
Russian,  sums  up  the  principal  conclusions  arrived  at  by  the  author. 
He  shows  the  presence  of  these  salts  in  a  great  number  of  Gramineas 
not  hitherto  examined.     He  denies  the  statement  of  Schimper  that 
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oxalates  migrate  in  the  plant  tissues,  and  that  of  Ae  that  they  dis- 
appear gradually  in  organs  etiolated  by  darkness.  The  formation  of 
oxalates  is  greatly  promoted  by  light,  both  directly  and  as  a  conse- 
quence of  increased  assimilation.  Blue  light  is  better  than  darkness, 
but  vastly  inferior  to  orange.  The  quantity  of  lime  in  the  soil  or 
nutritive  medium  has  an  influence  up  to  a  certain  point ;  apparently 
the  normal  quantity  of  oxalic  acid  formed  by  the  plant  combines 
wholly  with  lime,  if  enough  is  present,  and  in  default  with  magnesia 
and  other  bases.  After  taking  exception  to  Schimper's  classification 
of  the  oxalate  deposits  into  primary,  secondary,  and  tertiary,  the 
author  remarks  that  the  primary  deposits  of  oxalate  are  accessory  to  the 
transformation  of  albuminoids,  and  not  to  respiration  or  to  the  forma- 
tion of  cellulose.  The  secondary  oxalate  appearing  in  the  leaves  as 
the  nitrates  absorbed  by  the  plant  are  destroyed  is  accessory  to  the 
synthesis  of  albuminoids.  J.  M.  H.  M. 

Peculiar  Odour  of  Soil.  By  Berthelot  and.  G.  Andr^  (Compt. 
rend.,  112,  598 — 599). — With  a  view  to  ascertain  the  cause  of  the 
peculiar  smell  observed  when  soil  is  moistened,  a  quantity  of  soil, 
free  from  all  visible  vegetable  debris,  &c.,  was  extracted  with  Avater 
at  60°,  and  the  liquid  distilled.  The  distillate  has  the  peculiar 
odour  of  the  moistened  soil,  and  its  intensity  increases  if  the  first 
distillate  is  redistilled  and  only  the  first  portion  collected.  The  odour, 
however,  is  still  perceptible  in  the  residual  liquid. 

The  substance  is  neither  an  acid  nor  an  alkali,  nor  a  normal  alde- 
hyde ;  its  concentrated  aqueous  solutions  are  precipitated  by  potassium 
carbonate  with  production  of  a  resinous  ring.  When  heated  wnth 
potassium  hydroxide,  an  acrid  odour  like  that  of  aldehyde  resin  is 
developed.  It  does  not  reduce  aramoniacal  silver  nitrate,  and  with 
alcohol  and  iodine  it  gives  the  iodoform  reaction.  C.  H.  B. 

Analysis  of  Fodders,  with  special  reference  to  the  Proteids. 

By  A.  Stutzer  (Landiv.  Versuchs-Stat.,  38,  469 — 477). — Tables  of 
the  analysis  of  58  feeding  stuffs,  showing  percentage  of  non-prote'ids, 
albumin,  and  indigestible  proteids.  E.  W.  P. 

The  Climatic  Conditions  for  the  Development  of  Nicotine 
in  Tobacco  Plants.  By  A.  Mayer  {Landw.  Versuchs-Stat.,  38, 
453 — 467). — In  a  previous  communication,  the  author  showed  that  by 
the  use  of  a  rich  and  easily  assimilable  nitrogenous  manure,  the  per- 
centage of  nicotine  in  tobacco  plants  was  increased;  in  the  series  of 
experiments  now  described,  the  influence  of  heat,  Avater,  light,  and 
the  moisture  in  the  air  have  been  inquired  into.  Plants  grown  under 
glass  contained  in  some  cases  double  the  percentage  of  alkaloid  found 
in  those  plants  grown  in  the  open  and  consequently  at  a  low^er  tem- 
perature, and  in  those  plants  growing  under  shelter,  a  higher  tem- 
perature corresponded  with  a  higher  percentage  of  nicotine.  Full 
lighting  also  was  accompanied  by  increase  of  alkaloid,  even  up  to 
100  per  cent,  of  that  contained  in  plants  from  which  the  light  was  in 
a  measure  cut  off.  A  small  supply  of  >vater  seemed  to  be  most  bene- 
ficial to  the  full  development,  an  excess  being  inimical.  Increase  of 
the    moisture    of    the    atmosphere    surrounding   the    plant,    whereby 
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itranspirafcion  was  dimiuislied,  led  to  an  increasa  in  the  amount  of 
alkaloid.  E.  W.  P. 

Drainage  Waters  from  Bare  and  Cultivatel  Soils.    By  P.  P. 

Deheraix   (Ann.  Agron.,  17,  49—82). — The  mode  of  experiment  and 
the  first  results  obtained  have  been  described  in  a  previous  memoir 
(Abstr.,  1890,  1459).     The  results  of  a  second  season's  observations 
are  given  in  this  memoir.     Soils  of  different  natures,  obtained  from 
different  localities,  showed  a  great  difference  in  retentive  power,  the 
tio  of  total  rainfall   (March  1   to  November  7)  to  drainage  water 
leing  in  four  cases  37,  2*9,  2*9,  and  2-3  respectively;  the  most  reten- 
ive  were  the  strong  clays.     The  nitrates  found  in  the  drainage  waters 
from  the  same   four  soils,  reckoned  into  kilos,  nitric  nitrogen   per 
hectare,  Avere  respectively  152"4,   128'1,  G2-5,   and  45*2;  so  that  the 
nitrate  lost  was  far  from  being  proportional  to  the  quantity  of  water 
percolating ;  neither  had  it  any  connection  Avith  the  richness  in  nitro- 
gen of  the  soils.     Ammonium  sulphate  was  added  to   some  pots  of 
)are  soil,  in  order  to  ascertain  whether  autumn  or  spring  applications 
)f  this  salt  are  preferable,    having  regard  to   the  nitrogen   lost  as 
titrate  in  drainage.     The  results  are  exhibited  in  the  following  table, 
bhe  sulphate  having  been  added  to  the  soil  in  November: — 


Drainage  water. 

Nitric  nitrogen. 

Soil  alone. 

Soil  with 

ammonium 

sulphate. 

Soil  alone. 

Soil  with 
ammonium, 
su^shate. 

Fan.  6  to  Jan.  24 

*Jan.  24  to  Feb.  3 

Feb.  3  to  May  4 

|May  4  to  May  31 

Tune  3  to  July  15 

CO. 

2900 
1810 
1960 
3330 

7850 

c.c. 
1910 
3150 
1950 

2680 
6820 

mgrm. 

52 

27 

68 

124 

375 

mgrm. 
112 
178 
129 
153 

2039 

Total 

17880 

16710 

646 

2611 

In  this  particular  season,  no  considerable  nitrification  of  the  ammo- 
nium salt  occurred  until  the  hot  and  wet  month  of  July,  and  the 
quantity  washed  through  during  the  Avinter  was  certainly  less  than 
the  roots  of  the  Avheat  crop  could  have  assimilated. 

A  previous  experiment  of  the  author's  having  suggested  that  for  some 
•crops  (sugar-beet,  for  example)  the  presence  of  humus  is  as  essential 
to  a  proper  development  as  a  due  supply  of  nitrogen,  phosphates,  and 
potash  in  mineral  forms,  or  at  any  rate  that  the  latter  do  not  suffice 
to  produce  a  full  development  of  the  crop  in  the  absence  of  the  former, 
further  experiments  Avere  undertaken  to  elucidate  this  most  important 
point.  The  mode  of  pot  culture  was  adopted  ;  several  different  plants 
-were  tried,  and  the  quantity  of  drainage  water  in  each  case,  and  of 
nitrate  contained  therein,  Avere  ascartained.  The  humic  matter 
■added  to  the  soil  for  the  purpose  of  the  experiments  was  obtained  by 
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percolation  of  condensed  steam  through  farmyard  manure ;  such  an 
extract  contains,  in  addition  to  the  nitrogenous  organic  mattei-, 
manurial  ingredients  in  the  form  of  a  little  phosphate  and  a  consider- 
able quantity  of  potash.  The  comparisons  were  between  five  pots  m 
each  series  (1)  good  soil ;  (2)  exhausted  soil ;  (3)  ditto  with  mineral 
manures  (sodium  nitrate,  superphosphate,  and  potassium  chloride)  ; 
(4)  the  same  soil  as  N'o.  2,  with  1  litre  of  humic  extract ;  (5)  the 
v<ame  soil  as  No.  2,  with  1  litre  of  humic  extract  and  mineral  manures. 
The  plants  tried  were  oats,  hemp,  peas,  rye-grass,  and  clover ;  wheat 
and  sugar-beet  were  included,  but  failed  from  accidental  causes.  The 
results  are,  perhaps,  comparable  amongst  themselves,  but  in  no  case 
was  as  good  a  crop  obtained  as  would  be  the  case  in  field  culture. 
The  most  important  results  may  be  thus  summarised : — 

Oats. — The  mineral  manures  produced  full  effect ;  no  special 
influence  could  be  traced  to  the  humus,  and  the  nitrate  found  in  the- 
drainage  water  was  inconsiderable  in  every  case  save  that  of  the  good 
soil  unmanured,  which  produced  a  poor  crop. 

Hemp. — The  worst  crops  were  obtained  in  the  exhausted  soil,  and 
in  the  same  with  addition  of  the  three  saline  manures  only,  and  from 
these  two  occurred  by  far  the  greatest  loss  of  nitrate  by  drainage,  as 
the  following  table  shows : — 

Pot  1.  Pot  2.  Pot  3.  Pot  4.  Pot  5. 

Weight  of  crop. .. .      35-8  15-5  22-8  25-7  38*4  grms. 
N     as     nitrate      in 

drainage 61  632  1222  40            36  mgrms. 

It  is  true  that  pot  5  received  more  total  nitrogen,  phosphate,  and 
potash  than  pot  4,  but  it  seems  fairly  inferable  from  the  poor  crop  in 
pot  2,  and  the  loss  of  nitrate  therefrom,  that  these  ingredients, 
when  presented  in  the  purely  saline  form,  could  not  be  fully  utilised 
by  this  crop. 

Eye-grass. — Two  cuts  were  made,  and  the  produce  weighed  as- 
hay : — 

Pot  1.        Pot  2.       Pot  3.     Pot  4.       Pot  5. 

Total  produce   . . . ,       66  37  53  51  63  grms. 

N     as      nitrate     in 

drainage  water . .       33  149         196        140  45  mgrms. 

Here  also  there  seems  some  reason  to  attribute  specific  favourable- 
action  to  the  humic  matter. 

Peas. — In  this  case  the  good  soil  of  pot  No.  1  (manured  year  after 
year)  yielded  a  better  crop  than  any  of  the  rest : — 


Pot  1. 

Pot  2. 

Pot  3. 

Pot  4. 

Pots. 

Total  dry  produce  . 

121 

66 

69 

70 

83  grms. 

N     as     nitrate      in 

drainage 

220 

118 

132 

247 

285  mgrm 

^ 


Special  conditions,  and  not  the  mere  supply  of  manurial  ingredients, 
whether  as  salts  or  in  humus,  are  necessary  to  the  successful  growth 
of  this  and  probably  other  leguminous  crops ;  and  their  indifference,. 
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now  well  established,  to  the  artificial  supply  of  nitrogen  is  well  shown 
in  the  large  amount  of  nitrate  lost  in  the  drainage  water  from  all  the 
pots. 

Clover. —  The  results  are  similar  to  those  given  by  the  peas. 

Pot  1.  Pot  2.  Pot  3.  Pot  4.  Pot  5. 

Total  dry  produce  .      130  82  85  80          92  grms. 
IST     as     nitrate      in 

drainage 269  159  164  196  216  mgrms. 

The  following  interesting  table  is  compiled  from  the  results  of  these 
pot  experiments : — 


, Milligrams  per  Litre  of  Nitric  Nitrogen  in  the  Drainage  Water  frOTii. 
different  Soils  under  different  Crops. 


f 

Ho. 
crop. 

Oats. 

Eye- 
grass. 

Peas. 

Clover. 

Hemp. 

1.  Ricli  soil 

38 
29 

7-3 

0-2 

0-2 
2-3 

0-9 

1-7 
6-0 

10-2 

5-0 

2-0 

42 
15 

21 

40 

31 

31 

19 

21 

29 

32 

3-5 

2.  Exhausted  soil 

3.  No.  2  with   chemical 

manures 

22-0 
45-0 

4.  No.  2  with  humic  ex- 
extract  

2-0 

5.  No.  2  with  chemical 
manures  and  humic 
extract  

2-0 

Experiments  were  also  made  on  the  best  crops  for  growing  during 
the  autumn  as  green  manures,  to  prevent  the  great  loss  of  nitrates  by 
drainage  which  occurs  in  a  wet  season  after  the  removal  of  the 
summer  crop.  The  autumn  of  1890  was,  however,  very  unfavourable 
for  these  trials,  being  very  dry,  and  the  long  frost  which  set  in  about 
the  middle  of  November,  and  lasted  into  January,  efiectually  stopped 
loss  of  nitrate,  and  put  an  end  to  the  growth  of  all  the  autumn  green 
crops. 

The  following  table,  nevertheless,  is  of  interest,  showing  the  quan- 
tity of  nitric  nitrogen  per  hectare  lost  during  the  November  rains, 
under  the  different  circumstances  : — 

Green 

Summer  Crop.  manure. 

Sugar  beet none 

Maize  (forage) none 

Oats rape 

Hemp   none 

I'eas turnips 

Kye  grass  continued  in rye  grass 

Clover  „  clover 

In  dry  autumns,  it  is  probable  the  cost  of  cultivating  and  sowing^ 
a  crop  for  green  manure  would  exceed  the  advantage  to  be  gained  in 


Nitric  nitrogen  in 

November  drainage. 

7-5  kilos. 

14-5       „ 

0-37    , 

10-5       . 

0-51 

0-38 

1-10 
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preservation  of  nitrates  in  the  soil ;  in  wet  autumns,  the  green  manur- 
ing should  be  very  advantageous.  The  author  suggests  for  this  pur- 
pose a  mixture  of  rape  and  vetches,  the  former  to  prevent  washing 
out  of  nitrates,  the  latter  to  accumulate  nitrogen  from  the  atmo- 
sphere. J.  M.  H.  M. 
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Kjeldahl's  Process.  By  Y.  Edwards  (Chem.  News,  63,  14- — 15). 
— The  digestion  of  the  substance,  1  gram  for  ordinary  manure,  0'5 
gram  for  guanos  and  rich  substances,  is  carried  out  in  the  manner 
already  described  (Chem.  News,  59),  except  that  rather  less 
mercury  oxide  (about  0'2  gram)  will  suffice.  The  distillation  of 
the  ammonia  is  conducted  from  a  500  c.c.  flask  resting  on  a  sand-bath 
and  fitted  with  a  rubber  stopper,  through  which  passes  a  tube,  which 
is  carried  about  3  inches  into  a  small,  tubulated  retort  holding  about 
110  c.c,  and  serving  to  condense  the  quantity  of  distillate  which  will 
contain  all  the  ammonia.  The  stopper  of  the  retort  is  replaced  by  a 
cork,  through  which  passes  the  bent  end  of  a  Will  and  Varrentrap's 
nitrogen  tube  containing  the  standard  sulphuric  acid.  With  the 
modified  apparatus,  certain  precautions  are  necessary;  thus,  care 
must  be  taken  that  the  heating  of  the  distilling  flask  is  gradually  and 
cautiously  performed,  and  that  the  gas  does  not  pass  too  quickly 
through  the  Will  and  Yarreutrap  tube.  G.  T.  M. 

Detection  of  the  Sulphur  not  combined  with  Hydrogen  in 
Illuminating  Gas.  By  L.  Ilosvay  (Bull  Soc.  Chim.  [3],  4,  714 — 
715). — The  gas  is  passed  through  a  glass  tube  containing  asbestos, 
which  is  maintained  at  a  dull-red  heat.  After  being  washed  by  pass- 
ing through  a  little  water,  the  gas  is  filtered  through  wadding  and 
then  traverses  a  tube  containing  lead-paper,  which  is  blackened  by 
the  hydrogen  sulphide  formed  w4ien  the  sulphur  compounds  contained 
in  the  gas  are  heated.  ,  W.  T. 

Estimation  of  Free  and  Combined  Carbonic  Anhydride  in 
Mineral  Waters.  By  H.  Bretet  (J.  Pharm.  [5],  23,  339—341). 
— To  50  c.c.  of  the  mineral  Avater  two  or  three  drops  of  phenol- 
phthale'in  is  added,  and  standard  potash  solution  is  run  in  very 
slowly  towards  the  end,  until  the  last  drop  gives  a  persistent  rose  tint. 
The  quantity  of  free  carbonic  anhydride  is  double  the  equivalent  of 
the  potash  used.  Standard  potassium  carbonate  solution  can  also  be 
employed,  and  with  advantage,  as  it  is  more  constant  than  the  hydr- 
oxide solution;  but  with  the  carbonate,  one  equivalent  is  the  measure 
of  the  free  carbonic  anhydride. 

Two  or  three  assays  should  be  made,  and  the  mean  result,  omitting 
the  first  one,  should  be  taken.  The  amount  of  solution  required  by 
the  first  assay  is  added  at  once  in  the  second  assay,  and  is  always  too 
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little;  iQore  is  now  added,  witli  gentle  stirring,  so  as  to  avoid  all 
possible  loss  of  free  gas.  The  total  carbonic  anhydride  is  now  esti- 
mated by  adding  standard  sulphuric  acid  to  the  solutions  just  obtained 
until  a  slight  excess  is  present,  the  solution  being  boiled  to  expel  the 
free  anhydride,  and  the  excess  of  acid  titrated  back  with  standard 
potash.  J.  T. 

Estimation  of  Metallic  Zinc  in  Zinc-dust.  By  W.  Minor 
(Ghem.  Zeit.,  14,  1142 — 1143). — One  gram  of  zinc  is  treated  with 
60  c.c.  of  potassium  dichromate  solution  (containing  30  grams  of  the 
.^alt  per  litre,  and  standardised  with  pure  zinc)  diluted  with  water, 
and  about  20  c.c.  of  dilute  sulphuric  acid  is  run  in  gradually  with 
constant  agitation,  so  that  the  operation  lasts  20  minutes ;  more  acid 
is  then  added,  and  the  excess  of  dichromate  titrated  with  a  solution  of 
ammonium  ferrous  sulphate  containing  150  grams  of  ferrous  sulphate 
.and  75  grams  of  ammonium  sulphate,  dissolved  in  water,  and  100  c.c. 
of  strong  sulphuric  acid,  all  diluted  to  1  litre,  and  titrated  against 
the  dichromate  previous  to  use.  The  zinc  numbers  obtained  include 
the  cadmium  and  iron  present,  which  is  immaterial  when  the  zinc  is 
only  required  for  purposes  of  reduction ;  a  method,  however,  is  fur- 
nished for  calculating  the  actual  proportion  of  zinc  present. 

D.  A.  L. 

Estimation  of  Zinc  Carbonate  and  Silicate  in  Calamine 
containing  Lead.  By  W.  Minor  (Ghem.  Zeit.,  14,  1003).— The 
method  previously  described  (Abstr.,  1890,  418)  requires  modiScation 
when  lead  is  present,  but  the  following  amended  method  is  applicable 
to  all  samples  of  calamine. 

The  calamine  is  boiled  for  about  a  quarter  of  an  hour  with  dilute 
sodium  hydroxide,  filtered,  the  treatment  repeated  with  the  residue, 
which  is  then  filtered  off  and  well  washed  with  hot  dilute  sodium 
hydroxide.  The  lead  is  separated  from  the  combined  filtrates  by 
supersaturating  with  sulphuric  acid,  &c. ;  the  solution  is  then  rendered 
alkaline  with  ammonia,  and  the  zinc  titrated  with  sodium  sulphide ; 
lumina  does  not  interfere  with  the  titration.  D.  A.  L. 
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Assay  of  Lead   Ores    by  the    Cyanide   Process.     By   A.  W 

Warwick  (Ghem.  News,  63,  30— 32).— The  author  has  carefully  de- 
termined the  value  of  the  cyanide  process  in  the  assay  of  lead  ores, 
using  in  his  investigations  (1)  a  galena  with  siliceous  gangue,  the  lead, 
however,  containing  but  a  small  amount  of  other  base  metals  ;  (2)  a 
rather  poorer  galena  containing  a  considerable  quantity  of  copper 
pyrites  ;  (3)  a  pure  specimen  of  galena ;  and  (4)  a  pure  sample  of 
cerussite.  He  finds  that  the  cyanide  assay,  when  carefully  performed, 
is^capable  of  giving  with  rich  ores  results  as  trustworthy  as  the  best 
or  the  other  methods,  and  is  to  be  preferred  when  the  ore  is  poor. 
The  precautions  to  be  observed  are  that  the  temperature  is  not  allowed 
to  rise  too  high,  that  the  time  of  fusion  does  not  exceed  20  minutes,  and 
that  the  amount  of  cyanide  used  be  not  too  small.  The  assay  may  be 
conducted  in  a  Battersea  crucible.  A  quantity  of  cyanide  is  rammed 
into  it,  and  on  this  is  placed  100  grains  of  the  ore  mixed  with  about 
IX  times  its  weight  of  Becker's  stick  cyanide  of   potassium,  and  the 
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whole  covered  with  a  layer  of  cyanide  and  finally  a  layer  of  salt,  the- 
total  weight  of  cyanide  used  being  750  grains.  The  charge  is  best 
heated  in  a  Fletcher's  gas  furnace  at  a  low  red  heat  for  15  minutes^ 
and  at  a  full  red  heat  for  an  additional  5  minutes.  On  breaking  the 
crucible,  the  button  of  lead  is  obtained  in  a  very  clean  condition. 

G.  T.  M. 

Detection  of  Mercury  in  Toxicological  Researches.  By 
M.  T.  Lecco  (Ber.,  24,  928— 929).— It  is  generally  assumed  that 
mercury  dissolves  easily  in  hydrochloric  acid  on  addition  of  potassium 
chlorate,  and  that  when  organic  substances  containing  mercury  are 
treated  with  hydrochloric  acid  and  potassium  chlorate,  the  whole 
of  the  mercury  goes  into  solution.  During  the  examination  of  a 
human  stomach  containing  mercury,  the  author  observed  that  the  so- 
lution obtained  by  treatment  with  hydrochloric  acid  and  potassium 
chlorate  contained  scarcely  a  trace  of  mercury.  The  insoluble  residue 
was  therefore  examined,  and  found  to  contain  the  mercury  undis- 
solved. A  fresh  portion  of  the  stomach  was  treated  with  hydrochloric 
acid  and  chlorate  in  a  glass  dish,  and  after  a  short  time  small  globules 
of  mercury  were  observed  on  the  bottom  of  the  dish  which  remained 
undissolved  after  the  organic  matter  had  been  destroyed. 

The  author  then  treated  pure  mercury  with  concentrated  and  dilute 
hydrochloric  acid  and  potassium  chlorate,  both  at  the  ordinary  tempe- 
rature and  on  the  water-bath,  and  in  all  cases  found  that  the  mercury 
is  difficult  to  dissolve.  Hence  it  is  absolutely  necessary  to  continue- 
the  action  of  hydrochloric  acid  and  chlorate  for  many  hours  after  the 
destruction  of  the  organic  material  when  mercury  is  to  be  detected. 

E.  C.  R. 

Analysis  of  Sodium  Aluminate.  By  K.  J.  Bayer  (Chem.  Zeit., 
14,  73(5 — 737). — The  author  draws  attention  to  the  fact  that  the 
method  of  analysis  of  sodium  aluminate  proposed  by  Lunge  (this 
vol.,  p.  365)  has  been  used  by  himself  for  some  time  (Abstr.,  1886, 
281,  651).  He  takes  exception  to  Lunge's  remarks  as  regards  the 
interference  of  silica,  for  not  only  has  silica  no  neutralising  effect  for 
the  acids,  but  it  is  shown  that  sodium  aluminate  cannot  retain  more 
than  traces  of  silica  any  more  than  sodium  silicate  can  contain  much 
alumina,  inasmuch  as  the  excess  in  both  cases  forms  a  gelatinous 
precipitate,  which,  when  washed  and  air-dried,  has  the  percentage 
composition  SiOj,  35*24;  AI2O3,  19-74;  NajO,  10-55;  water  at  100°, 
25"95 ;  water  on  ignition,  8-50;  corresponding  with  the  formula 
Na30,Al203,3Si02  +  9HoO.  This  substance  forms  a  very  fine,  Hght, 
probably  crystalline  powder,  readily  soluble  in  acids,  sparingly  soluble 
in  water,  and  having  an  alkaline  reaction.  When  dissolved  in  a  definite 
quantity  of  normal  acid  and  titrated  back  with  standard  soda  and 
methyl- orange,  numbers  for  both  the  alumina  and  the  soda  present  in 
the  compound  are  obtained ;  with  phenolphthalein  as  indicator,  how- 
ever, the  numbers  are  below  those  required  for  the  soda  present, 
owing  presumedly  to  the  regeneration  of  the  original  compound,  or- 
the  formation  of  some  similar  one.  The  author  then  shows  that  the 
highest  possible  error  attributable  to  silica  is  insignificant,  and  the 
only  defect  he  recognises  in  this  method  of  titrating  alumina  is 
the  indistinctness  of   the  end  reaction,  which    may  be  overcome  to 
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■n   certain    extent    by  practice    or  by  adding    metbyl-vlolet  or  some 
such  blue  colour  changed  by  acids. 

It  is  pointed  out  that  almost  all  the  silica  of  the  raw  material 
in  the  preparation  of  sodium  alurainate  remains  behind  on  lixivia- 
tion  in  the  form  of  N'a20,Alo03,3Si02  +  9H2O,  and  entails  for  each 
per  cent,  of  silica  a  loss  per  cent,  of  0"57  alumina  and  0"34  sodium 
•oxide  (compare  Abstr.,  1889,  213).  D.  A.  L. 

Influence  of  Extractive  Matter  on  the  Real  Alcoholic 
Strength  of  Spirits.  By  C.  Blarez  (Compt.  rend.,  112,  585—588). 
— The  presence  of  extractive  matter  (sugar,  glycerol,  &c.)  in  an 
alcoholic  liquid  reduces  the  apparent  alcoholic  strength  by  increasing 
the  sp.  gr.  The  results  of  a  large  number  of  analyses  of  brandy, 
rum,  and  tafia  have  shown  that  the  real  alcoholic  strength  can  be 
calculated  from  the  apparent  alcoholic  strength  by  adding  to  the 
latter  the  product  of  a  coefficient  into  the  number  of  grams  of 
■extractive  matter  per  litre.  The  coefficient  =  0*58  —  0'0108  d  •+■ 
•0'0000064  d'^,  where  d  is  the  real  alcoholic  strength.  The  apparent 
alcoholic  strength  and  the  quantity  of  extractive  matter  must  be  care- 
fully determined.  A  first  approximation  is  made  by  proceeding  in  the 
manner  indicated,  substituting  the  apparent  alcoholic  strength  for 
the  real  in  the  expression  for  the  coefficient.  The  result  is  then  used 
in  a  second  approximation,  which  is  generally  sufficiently  accurate ; 
with  0*4  to  0*5  per  cent,  of  extractive  matter  only,  the  first  approxi- 
mation may  be  taken.  C.   H.  B. 

Estimation  of  Crude  Fibre  and  Starch.  By  M.  Honig  (Chem. 
Zeit.,  14,  868,  902—903). — When  starch  is  heated  steadily  at  210°  with 
glycerol,  water  vapour  is  at  first  evolved  with  frothing,  but  a  clear, 
transparent,  mobile  liquid  gradually  forms,  from  which,  when  cool, 
a  mixture  of  alcohol  and  ether  precipitates  the  starch  quantitatively. 
Under  similar  circumstances,  cellulose  remains  unaltered,  but 
glucose  caramelises,  is  partially  converted  into  humous  matters,  and 
yields  a  solution  which  is  not  precipitated  by  the  ether  and  alcohol 
mixture  ;  whilst  albumin,  when  heated  with  glycerol,  at  first  coagu- 
lates, but  subsequently,  with  the  aid  of  agitation,  gradually  forms  a 
solution  which  is  neither  coagulated  when  boiled  with  water  nor  pre- 
cipitated by  the  mixture  of  alcohol  and  ether  ;  this  solution,  however, 
gives  a  precipitate  with  hydrochloric  acid,  dissolving  in  excess  of  the 
acid,  and  the  usual  precipitates  with  phosphotungstic  and  phospho- 
molybdic  acids.  It  hence  appears  that  albumin,  like  starch,  can  be 
made  to  assume  simpler  molecular  aggregations  without  undergoing 
complete  chemical  change. 

The  above  variations  in  the  behaviour  of  the  substances  enu- 
merated, when  heated  with  glycerol,  are  applied  to  the  estimation  of 
starch  and  crude  fibre  in  vegetable  matter  in  the  following  manner  : — 
The  finely-pulverised  material,  along  with  glycerol,  is  placed  in  a 
test-tube  supported  in  a  fl.ask  of  concentrated  sulphuric  acid,  and 
gradually  heated  to  210° ;  the  decomposition  is  complete  in  about  J  to 
J  of  an  hour,  the  tube  is  then  cooled  to  130°,  the  contents  poured  into 
95  per  cent,  alcohol,  the  tube  rinsed  out  with  water,  and  ether  added. 
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The  precipitate  is  washed  with  a  mixture  of  alcohol  and  ether  (5  :  1),. 
drained,  and  boiled  with  w^ater ;  the  starch  dissolves,  and  when  all  the 
alcohol  has  been  driven  off,  is  inverted  and  estimated  with  Fehling's 
solution :  the  cellulose,  which  is  always  free  from  nitrogen,  is  then 
washed,  dried,  weighed,  ignited,  and  the  weight  of  the  ash  deducted. 
Filtration  is  facilitated,  w^ithout  any  danger  of  seriously  attacking  the 
cellulose,  by  heating  the  mixture  of  starch  and  cellulose  for  half  an 
hour  with  dilute  hydrochloric  acid.  D.  A.  L. 

Analysis  of  Celluloids.  By  H.  Zaunschirm  (Chem  Zeit.,  14,. 
905). — The  finely-divided  celluloid  is  well  stirred,  by  means  of  a 
platinum  wire,  with  sulphuric  acid  in  the  funnel  of  a  nitrometer,  and, 
when  dissolved,  the  nitrogen  is  estimated  in  the  solution  in  the  usual 
manner.  To  prevent  interference  from  camphor,  the  following  treat- 
ment is  suggested  : — Dissolve  a  weighed  quantity  of  the  celluloid  in  a 
mixture  of  ether  and  alcohol  or  in  methyl  alcohol,  mix  with  a  weighed 
quantity  of  washed  and  ignited  asbestos  or  pumice-sT/One,  drj-,  dis- 
integrate the  mass,  and  extract  the  camphor  with  chloroform,  dry^ 
and  weigh ;  then  extract  with  absolute  methyl  alcohol,  evaporate^ 
weigh,  and  examine  the  nitrocellulose  in  the  nitrometer. 

D.  A.  L. 

Gum  Arabic  and  Gum  Senegal.  By  L.  Lierermann  {Chem. 
Zeit.,  14,  665 — 666). — The  employment  of  gum  Senegal  as  an  adul- 
terant of,  or  even  as  a  substitute  for,  gum  arabic  led  the  author  to 
investigate  the  properties  of  these  two  gums. 

Gum  arabic  forms  rounded  or  angular,  colourless,  yellowish,  or 
brownish,  and  strongly-refractive  little  lumps  ;  whilst  gum  Senegal  is 
usually  in  long,  straight  or  curled  cylindrical  pieces,  but  occasionally  in 
mulberry -shaped  nodules,  and  is  either  colourless  or  faintly-yellow 
or  white,  like  etched  glass,  superficially,  and  lustrous  and  transparent 
internally.  The  two  gums  are  therefore  readily  detected  in  the  un- 
crushed  condition,  but  under  other  circumstances  they  require  further 
investigation  for  their  identification. 

Water  dissolves  both  gums,  leaving  a  residue  of  wood  fibres,  these 
being  usually  red  if  from  gum  arabic  and  black  from  gum  Senegal. 
Potassium  hydroxide  and  copper  sulphate  produce  a  blue  precipitate 
in  both  solutions ;  the  gum  arabic  precipitate  is  more  considerable 
than  the  Senegal  precipitate.  Moreover,  the  former  is  coherent,  and 
rises  to  the  surface  ;  whereas  the  latter  is  more  flocculent,  and  remains 
disseminated  in  the  liquid.  The  precipitates  are  only  very  slightly 
soluble  on  warming,  and  are  not  reduced  even  on  boiling.  IJndei- 
similar  treatment,  dextrin  also  gives  a  buish  precipitate  insoluble  in 
the  cold,  but  soluble  to  a  clear,  dark- blue  solution  on  warming,  which 
solution  is  completely  reduced  by  prolonged  boiling.  By  heating  with 
dilute  potassium  hydroxide  for  some  time,  solutions  of  gum  arabia 
or  dextrin  become  amber- yellow  ;  solutions  of  gum  Senegal,  on  the 
other  hand,  scarcely  alter  or  are  but  very  faintly  yellow. 

Mixtures  of  the  gums  arabic  and  Senegal  behave,  with  potassium 
hydroxide  alone,  like  gum  arabic ;  with  potassium  hydroxide  and 
copper  sulphate,  like  gum  Senegal.  The  blue  precipitates  from  mix- 
tures of   dextrin  with  gum   arabic   or  gum  Senegal  are  reduced  on 
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"boiling,  provided  the  quantity  of  dextrin  is  not  too  small ;  but  whert 
tlie  latter  is  the  case,  after  tliorough  warming,  the  precipitate  nanst 
first  be  filtered  off,  then,  on  boiling  the  filtrate,  reduction  takes  place- 
if  dextrin  is  present.  When  both  gums  as  well  as  dextrin  are  present^, 
the  precipitate  is  washed,  dissolved  in  dilute  hydrochloric  acid,  and 
the  gums  precipitated  by  means  of  a  large  excess  of  alcohol ;  when 
settled,  they  are  washed  and  examined  by  the  above  methods. 

The  examination  of  a  sample  of  gum  arabic  may  be  conducted  in. 
the  following  manner: — Dissolve  the  powdered  substance  in  luke- 
warm w^ater,  examine  residue — any  gelatinous  matter  indicating 
foreign  gums  ;  treat  the  solution  with  excess  of  potassium  hydroxide 
and  copper  sulphate,  warm,  filter,  and  examine  for  dextrin  and'i 
Senegal  as  described  above. 

Gum  Senegal  has  been  stated  to  be  more  hygroscopic  than  guni' 
arabic ;  but  on  drying  at  105°,  the  former  lost  13"39  per  cent.,  the- 
latter  14*56  per  cent.,  and,  on  exposure  to  the  moist  atmosphere,  the- 
former  reabsorbed  6*15,  the  latter  6'34  per  cent,  of  water. 

D.  A.  L. 

Formation,  Detection,  and  Significance  of  Purfuraldehyde.. 

By  E.  Nickel  (Chem.  Zeit.,  14,  836).— The  formation  of  furfuralde- 
hyde  being  characteristic  of  certain  classes  of  compounds,  such  as  the 
carbohydrates  and  their  derivatives  (glucosides)  and  the  proteids,'the 
author  gives  a  simple  means  of  detecting  it: — The  substance  is  either 
submitted  to  dry  distillation  in  a  perfectly  clean  test-tube,  or  it  is 
carefully  heated  with  a  small  excess  of  concentrated  sulphuric  acid ; 
in  either  case,  the  presence  of  furfuraldehyde  in  the  vapour  is  ascer- 
tained by  its  reddening  paper  charged  with  an  aniline  or  xylidine 
salt;  or  the  furfuraldehyde  may  be  identified  in  solution  by  the  use 
of  well-known  reagents,  such  as  a-naphthol,  phloroglucinol,  &c. 

D.  A.  L. 

Sensitive  Reaction  for  Tartaric  Acid.  By  E.  Mohler  (Bull. 
Soc.  Chim.  [3],  4,  728 — 729). — Crystals  of  tartaric  acid,  w^hen  thrown 
on  sulphuric  acid  of  66°  B.  containing  1  per  cent,  of  resorcinol 
and  heated  gradually,  produce  a  fine,  red-violet  coloration  when  the 
temperature  approaches  125° ;  at  190^,  complete  carbonisation  occurs. 
The  colour  is  destroyed  by  the  addition  of  water  to  the  sulphuric 
acid  solution.  It  has  been  found  impossible  to  isolate  the  colouring 
matter  formed,  as  it  is  insoluble  in  ether,  amyl  alcohol,  acetone, 
chloroform,  and  benzene. 

With  other  phenols,  similar  colour  reactions  are  obtained;  thus 
phloroglucinol  gives  a  red,  pyrogallol  a  fine  violet,  coloration. 

These  reactions  are  not  given  by  succinic,  malic,  citric,  or  benzoic 
acids ;  hence  tartaric  acid  may  be  readily  detected  in  a  mixture  with 
any  of  these ;  O'Ol  milligram  of  tartaric  acid  can  be  characterised  by 
operating  as  follows  : — 

The  solution  supposed  to  contain  tartaric  acid  is  evaporated  to  dry- 
ness in  a  small  porcelain  capsule,  1  c.c.  of  the  resorcinol  solution 
added,  and  gradually  heated  to  about  125°,  reddish  streaks  first 
appear,  and  then  the  sulphuric  acid  becomes  coloured  throughout. 
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If  siiga,rs,  gums,  or  other  organic  sabstances  wliicli  cliar  in  contact 
with  sulphuric  acid  are  present,  the  tartaric  acid  is  precipitated  as 
lead  tartrate,  the  precipitate  treated  with  nitric  acid  to  destroy  traces 
-of  the  organic  matter,  and  the  nitric  acid  driven  off ;  the  residue  then 
gives  the  colour  reaction  as  above. 

It  is  necessary  to  avoid  the  presence  of  nitrates  and  nitrites,  as  they 
give  an  intense  blue  coloration  with  resorcinol,  which  masks  the 
tartaric  acid  reaction.  W.  T. 


Estimation  of  Soluble  and  Insoluble  Fatty  Acids  in  Butter. 
By  W.  Johnstone  (Ghem.  Zeit.,  14,  671). — The  author  claims  priority 
as  regards  the  method  of  estimating  fatty  acids  in  butter  described 
by  Bondzynski  and  Rufi  (Abstr.,  1890,  838).  D.  A.  L. 

New  Method  of  Testing  the  Purity  of  Butter.  By  G.  Firtsch 
.(Ghe7n.  Centr.,  1891,  1,  283—284  ;  from  Ding.  Polyt.  J.,  278, 
422 — 429). — The  method  depends  on  the  solubility  of  the  barium  salts 
of  the  volatile  fatty  acids  of  butter-fat.  From  0'99 — 1*01  gram  of 
the  clarified  fat  is  heated  in  a  strong  flask  of  150  c.c.  capacity  with 
50  c.c.  of  Yo  N.  barium  hydroxide  for  6 — 8  hours  at  140°  by  means  of 
a  paraffin-bath.  It  is  frequently  advisable  to  allow  the  flask  to  cool 
at  the  end  of  3  hours  in  order  to  bring  the  little  fat,  which  adheres 
to  the  sides  of  the  flask,  into  the  reaction,  which  is  assisted  by 
the  frothing  up  which  takes  place  when  the  heating  is  resumed. 
When  the  saponification  is  complete,  the  contents  are  passed  as 
rapidly  as  may  be  through  a  filter  into  a  half-litre  flask,  and  washed 
with  boiling  water  until  the  flask  is  full.  The  separation  of  the 
soluble  from  the  insoluble  barium  salts  is  perfect  excepting  in  the  case 


Per  cent,  of  total  combined  barium. 


Ba  in  insol.  salts. 

Ba  in  sol.  salts. 

68-47^ 

31-53^ 

66-48 

33-52 

65-84 

34-16 

68-99 

mean 

31-01 

mean 

67-11 

^   67-26 

32-89 

32-74 

67-21 

32-79 

66-75 

33-25 

69-80J 

30  -20J 

81-04 

18-96 

80-60 

19-40 

87-07 

12-93 

76-62 

23-38 

75-16 

24-84 

70-86 

29-14 

74-02 

25-98 

78-37 

21-16 

66-98 

33-02 

73-24 

26-76 

Butters         I    

II    

ni  

IV  

V   

VI   

„     VII 

„      VIII   

Pig-suet,    I 

„      n 

Tallow 

Margarine,    I 

„       n 

Butter,  70  per  cent. ;  suet,  30  per  cent 
„       50         „  „     50 

,,       30         „  „     70         „ 

Cocoa-nut  oil    

Palm  oil 
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of  cocoa-nut  oil,  which  contains  lauric  acid.  The  insoluble  barium 
salts  are  decomposed  with  25  c.c.  ^  N.  hydrochloric  acid  and  warmed 
on  the  water-bath,  fiUered,  washed,  and  weighed. 

In  the  solution  of  the  soluble  barium  salts,  the  excess  of  barium  is 
determined  by  means  of  -j^  N.  hydrochloric  acid,  as  also  the  total 
amount  of  barium  as  sulphate.  From  the  three  determinations,  the 
amounts  of  the  insoluble  tatty  acids,  the  soluble  fatty  acids  calculated 
as  butyric  acid,  and  the  respective  amounts  of  barium  combined 
with  them  are  obtained.  The  author's  results  are  given  in  the  table 
on  the  preceding  page. 

By  distilling  the  solution  containing  the  acids  from  the  soluble 
barium  salts,  figures  were  obtained  which  did  not  agree  with  those 
obtained  by  the  Reichert-Meissl  method.  The  weight  of  the  acids 
of  the  insoluble  barium  salts  agreed  with  those  obtained  by  Hehner's 
method.  J.  W.  L. 


m 


Analysis  of  Butter.  By  M.  Yiolette  (Chem.  Centr.,  1891,  1, 
6—287,  from  Milch-Zeit.,  19,  905— 906).— After  separating  the 
volatile  from  the  non- volatile  fatty  acids,  the  author  calculates,  by 
means  of  Duclaux's  formula,  the  ratio  of  butyric  to  caproic  acid,  and 
the  results,  as  in  the  table,  show  that  the  greater  part  of  the  volatile 
acids  consist  of  butyric  and  caproic  acids. 


I 


Butyric  acid 

Caproic  acid 

"Concrete"  volatile  acids 

Total  volatile  acids 

Solid  fatty  acids 


Butter 

[best] 
(3  samples). 


5  -33—  6  07 
3  -23—  3  -66 

2-80—  3-00 

8-56-—  9-73 

82  -28—82  -87 


Butter 

[2nd  quality] 
(5  samples). 


4-62—  5-05 
2  80—  3  -06 
2  -40—  3  -00 
7-22—  8-81 
83  -83—84  -62 


Margarin. 


0-47 
0-28 
1-33 
0-75 
93-40 


Suet. 


0-273 
0-166 
0-914 
0-439 
91  -120 


I  J.   W.   L. 

Iodine-number  for  Cocoa-butter.  By  F.  Filsinger  {Chem.  Zeit., 
14,  716).— The  following  are  the  mean  iodine-numbers  for  cocoas  of 
varions  origins  calculated  from  the  results  of  numerous  determina- 
tious : — 


P  Kauka,  Bahia,  and  Porto  Plata  cocoas  have  been  shown  to  range 
between  34*0 — 37-5;  hence  it  follows  the  iodine -number  for  pure 
cocoa-butter  varies  between  33"4  and  37*5.  D.   A.  L. 

VOL.  Lx.  3  m 


Arriba,  I 351 

Arriba,  II 368 

Carracas,  I    344 

Carupano 35-2 

Ceylon 35-9 

Machala  Guajaquil 33*4 

Puerto  Cabello 34-1 

Surinam 340 

St.  Thome 33-5 

Trinidad 34*5 
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Pat  Analysis.  By  R.  Benedikt  (Chem.  Zeit.,  14,  835—836). — In 
course  of  a.  very  extensive  experience  and  in  conjunction  with 
numerous  collaborateurs,  the  author  has  never  obtained  an  acetyl 
number  in  the  absence  of  hydroxy-fatty  acids ;  he  therefore  un- 
hesitatingly condemns  Lewkowitsch's  (Proc,  1800,  72 — 91)  results 
as  erroneous,  and  asserts  the  correctness  of  his  own. 

In  a  few  remarks  on  the  method  in  question  it  is  pointed  out  that 
the  alcoholic  potash,  for  the  saponification  in  the  estimation  of  the 
acetyl  number,  may  be  replaced  by  semi-normal  soda  in  the  following- 
manner;  the  acetylised  fatty  acid  is  dissolved  in  alcohol,  titrated 
with  semi-normal  soda  and  phenolphthale'in,  then  1 J  or  twice  as  much 
of  the  same  soda  is  run  in,  the  whole  heated  on  a  water-bath  and 
titrated  back  with  hydrochloric  acid.  Numbers  below  the  theoretical 
are  obtained  for  the  acetyl  acid  number  of  oils  containing  hydroxy- 
fatty  acids ;  this  has  to  be  taken  into  consideration  when  making 
determinations,  and  methods  of  calculation  for  the  purpose  are  given. 
The  formation  of  internal  anhydrides  is  suggested  as  the  cause  of 
this  depression  of  the  acid  number. 

As  regards  the  estimation  of  glycerol,  the  author  recognises  ho 
superiority  of  permanganate  over  the  acetin  method,  but,  nevertheless, 
regards  the  latter  as  of  value  especially  for  technical  purposes. 
Attempts  to  estimate  the  glycerol  by  conversion  into  allyl  and 
isopropyl  iodides  have  not  proved  successful.  D.  A.  L. 

The  Elaidin  Reaction  with  Fatty  Oils.  By  C.  Welleman 
(Landw.  Versuchs-Stat.,  38,  447 — 451). — In  testing  olive  and  earth- 
nut  oils  by  the  elaidin  reaction,  it  was  found  that  the  mass  solidifies 
sooner  at  a  lower  than  at  a  higher  temperature,  13 — 15  min.  at  14°, 
2  hours  17  min. — 1  hour  7  min.  at  18 — 19^";  also  if  the  surface  of 
separation  of  the  strata  of  oil  and  mercury  and  acid  be  not  disturbed 
at  the  commencement  of  the  testing,  then  a  longer  time  is  required 
for  solidification.  E.  W.  P. 

Resin  Oil  in  Oil  of  Turpentine.  By  E.  Baudin  (/.  Pharm.  [5], 
23,  279 — 280). — A  drop  of  the  suspected  oil  is  placed  on  a  thin  slip  of 
unsized  paper,  and  allowed  to  evaporate  spontaneously.  After  one  or 
two  hours,  the  liquid  has  disappeared  without  leaving  a  sensible  stain 
if  pure,  but  if  adulterated  with  resin  oil,  a  distinct  oily  stain  is  left. 
With  5  per  cent,  of  impurity,  no  mistake  is  possible.  In  doubtful 
cases,  20  to  30  drops  is  evaporated  to  6  or  8  drops  in  a  porcelain 
capsule,  and  this  concentrated  solution  is  tested  as  above.  By  com- 
parison w^ith  known  mixtures,  an  approximate  estimation  of  the 
amount  of  impurity  present  may  be  made.  J.  T. 

Estimation  of  Tannin  in  Hops.  By  E.  Kokosinski  (Chem,. 
Centr.,  1891,  i,  377  ;  Zeit.  ges.  Brauwesen,  Miinchen,  13,  571 — 574). — 
The  method  depends  on  the  property  of  tannin  of  absorbing  iodine 
in  presence  of  alkaline  carbonates. 

The  solution  is  prepared  by  boiling  10  grams  of  hops,  the  solution 
being  diluted  to  500  c.c.     If  the  hops  have  been   sulphured,  a  few 
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drops  of  hydrogen  peroxide  is  added  to  fclie  water  before  commencing 
to  boil.  The  extract  is  filtered  from  the  hops.  The  solutions  re- 
quired are:  (1)  normal  solution  of  sodium  carbonate;  (2)  normal 
sulphuric  acid  ;  (3)  -^^  N.  iodine;  (4)  -^^  N.  solution  of  sodium  thio- 
sulphate  9920  gram  in  1  litre ;  (5)  a  solution  of  pure  tannin  prepared 
from  galls  which  contains  0*05  gram  tannin  in  100  c.c. ;  (6)  a  freshly 
prepared  solution  of  starch. 

Three  flasks  of  about  100  c.c.  capacity,  are  employed  ;  into  the 
first  is  put  10  c.c.  of  water,  into  the  second  10  c.c.  of  the  tannin 
solution,  into  the  third  10  c.c.  of  the  hop  extract.  To  each  flask  4  c.c. 
of  the  normal  sodium  carbonate  solution  is  added,  and  immediately 
afterwards  20  c.c.  of  the  standard  iodine  solution.  Flasks  2  and  3  are 
then  tested  for  free  iodine  by  placing  a  drop  of  the  solution  on  to  a 
piece  of  starch  paper,  and  if  free  iodine  is  not  present,  more  of  the 
standard  iodine  must  be  added  to  each  flask.  The  iodine  is  allowed 
to  react  for  five  minutes,  then  to  each  flask  4  c.c.  of  the  normal  sulph- 
uric acid  is  added  to  neutralise  the  sodium  carbonate,  and  10  c.c.  of 
the  sodium  thiosulphate  solution  is  added  to  reduce  the  excess  of 
iodine  present.  A  lew  drops  of  starch  paste  are  now  added  to  each 
flask,  and  the  excess  of  thiosulphate  determined  with  the  iodine 
solution.  The  number  of  c.c.  of  iodine  required  to  titrate  the  thio- 
sulphate in  flask  1  represents  the  amount  of  iodine  which  has 
entered  into  combination  with  the  sodium  carbonate,  the  starch,  and 
other  errors  which  may  be  inherent  to  the  titration  ;  the  amount  of 
iodine  used  by  flask  2  represents  that  absorbed  by  the  solution  of 
tannin  =  0'005  gram  plus  the  amount  absorbed  in  the  blank  experi- 
ment ;  the  iodine  used  by  flask  3  represents  that  which  was 
absorbed  by  the  tannin  of  the  hops  plus  the  amount  absorbed  in  the 
blank  experiment.  From  these  figures,  the  amount  of  tannin  in  the 
hops  may  be  readily  calculated.  J.  W.  L. 

Detection   of  Coniine   in  a  Case  of  Poisoning.    By  L.  W. 

Andrews  (Amer.  Chem.J.,  13,  123 — 128). — A  stomach  and  a  jar  of 
soup  were  submitted  to  the  author  for  analysis  for  "  strychnine  and 
other  poisons."  The  stomach  was  immersed  in  a  preservative  sold 
as  "  bromo-chloralum "  (a  solution  of  magnesium  and  aluminium 
chlorides  with  a  little  bromide),  and  with  this  the  contents  had 
become  mixed,  but  this  did  not  interfere  with  the  examination.  The 
interior  of  the  stomach  was  coated  with  a  cofl:ec-coloured  scum, 
and  exhibited  near  the  pyloric  end  some  large  inflamed  patches  and 
numerous  small  pin-head  dots  of  intense  inflammation. 

162  grams  of  the  stomach  (and  contents)  were  cut  up  finely, 
digested  for  some  time  with  96  per  cent,  alcohol  and  10  drops  of 
sulphuiic  acid,  filtered,  and  washed  with  alcohol.  The  filtrate  ard 
washings  were  evaporated  to  one-third  at  £0".  Light  petroleum, 
benzene,  and  chlorofoim,  applied  successively,  failed  to  extract  any 
alkaloidal  substance  irom  this  liquid;  it  was  then  made  alkaline  with 
sodium  hydroxide  and  filtered,  the  precipitate  being:  wat-hed  with 
a  little  alcohol.  A  portion  of  this  solution  and  washing  (B)  was 
shaken  with  light  petroleum  ;  on  subsequent  evaporation  with  a  drop 
of  strong  hydrochloric   acid,  the  latter  turned  red  and  then  violet- 
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blue  (a  reaction  of  impure  coniine),  and  a  crystalline  hydrochloride 
was  left.  The  following  reactions  were  obtained  with  this  residue: — 
With  phosphomolybdic  acid,  pale-yellow,  amorphous  precipitate ; 
with  potassio-raercuric  iodide,  the  same  ;  with  mercuric  iodide,  white, 
amorphous  precipitate ;  with  gold  chloride,  pale-yellow,  micro- 
crystalline  precipitate ;  with  strong  sulphuric  acid  and  potassium 
dichromate,  no  colour  except  from  gradual  reduction  of  chromic 
acid ;  with  picric  acid,  no  change  ;  with  platinum  tetrachloride,  no 
change  ;  with  potassium  dichromate,  no  precipitate  ;  with  iodine  in 
potassium  iodide  solution,  brown  precipitate,  which  disappeared  and 
was  reproduced  on  further  addition  of  the  reagent. 

The  rest  of  the  solution  B  was  shaken,  a  part  of  it  with  choloro form 
and  part  with  ether.  The  hydrochloride  from  the  former  solvent  was 
hypodermically  administered  to  a  cat  ;  great  dilation  of  the  pupils,  a 
blue  nose,  violent  trembling,  laboured  and  irregular  respiration,  and 
partial  paralysis  of  the  hind-legs  were  the  symptoms  that  ensued  ; 
after  a  nearly  complete  torpor  had  set  in,  recovery  followed  in  four 
hours.  From  the  ether  solution,  microscopic,  oily  globules  smelling  of 
coniine  were  obtained. 

By  working  up  a  further  portion  of  the  stomach  especially  for  the 
purpose,  sufficient  of  the  hydrochloride  was  obtained  for  a  quantita- 
tive determination  of  the  hydrochloric  acid,  which  was  found  to 
agree  with  that  calculated  for  the  known  formula  of  coniine  hydro- 
chloride. 

The  usual  plea  that  the  alkaloid  detected  was  an  unnamed  ptomaine 
was  set  up  by  the  defence.  A.  G.  B. 

Addition  of  Phenolphthalein  to  Margarin.  By  E.  Holm 
(Bied.  Gentr.,  1891,  138 — 139). — Small  quantities  of  phenolphthalein 
added  to  milk,  which  was  afterwards  churned,  were  readily  detected, 
and  appeared  to  be  evenly  distributed  throughout  the  mass  of  butter 
produced,  and  could  be  recognised  even  after  the  butter  had  been 
kept  for  three  months.  Phenolphthalein  introduced  into  margarin 
was  also  easy  of  detection,  although  the  colour  reaction  was  some- 
what feebler  than  with  butter.  The  quantity  capable  of  detection  in 
this  case  was  one  of  phenolphthalein  in  50,000  parts  of  margarin. 

E.  W.  P. 

A  New  Test  for  Proteids.  By  J.  A.  Mac  William  (Brit.  Med. 
J.,  1,  1891,  837 — 840). — Salicylsulphonic  acid  is  recommended  as 
a  powerful  precipitant  for  proteids.  It  precipitates  all  varieties  of 
these  substances ;  and  solutions  containing  only  1  part  of  proteid  in 
100,000  of  water  still  show  an  opalescence  when  treated  with  a  few 
drops  of  the  reagent.  The  precipitate  produced  with  albumins  and 
globulins  is  not  soluble  on  heating  ;  that  produced  with  albumoses 
and  peptones  is  dissolved,  reappearing  when  the  liquid  cools.  The 
test  is  further  recommended  as  a  means  of  detecting  minute  quantities 
of  proteid  in  urine.  No  normal  or  other  abnormal  constituent  of  the 
urine  is  precipitated  by  the  reagent.  W.  D.  H. 
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Boiling  Point  Determination  with  Small  Amounts  of 
Material.  By  A.  Schleiermacher  (Ber.,  24,  944 — 949). — The  boil- 
ing point  of  a  substance,  the  amount  of  which  is  so  small  that  the 
ordinary  method  of  distillation  cannot  be  applied,  can  be  determined 
by  measuring  the  temperature  at  which  the  pressure  of  the  saturated 
vapour  of  the  substance  in  question  is  equal  to  that  of  the  atmo- 
sphere. The  method  described  in  this  paper  is  based  on  the  above 
rinciple. 

A  glass  tube  is  taken,  abont  50  cm.  long  and  6—8  mm.  in  diameter, 
'and  is  drawn  out  at  one  end  to  a  thickness  of  1 — 2  mm.  in  diameter. 
This  end  is  then  again  drawn  out  to  a  fine  capillary  of  about 
50  mm.  in  length,  and  cut  off  so  as  to  leave  a  small  portion  of  the 
wider  tube  at  the  end  of  the  capillary.  The  tube  is  then  bent  into 
LJ-form,  the  open  limb  being  left  about  twice  as  long  as  the  closed 
limb.  For  this  purpose  the  tube  is  heated  until  it  contracts  to  about 
half  its  original  diameter,  and  is  then  bent  so  that  the  two  limbs  are 
parallel,  and  nearly  touching  each  other.  The  substance  experi- 
mented with  is  introduced  into  the  open  limb,  and  by  inclining  the 
tube,  transferred  to  the  closed  limb,  mercury  being  then  added  in 
"ke  manner.  The  substance,  which  is  now  in  the  closed  end  of  the 
•ube,  is  gently  warmed,  until  it  commences  to  boil,  the  vapour 
driving  any  air  which  may  remain  in  the  tube  out  at  the  capillary. 
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The  capiUary  is  then  sealed.  At  the  end  of  this  operation,  the  tube 
sbonld  contain  nothing  but  the  substance  experimented  with  and 
mercury.  Any  mercury  remaining  in  the  open  end  of  the  tube  is 
now  removed,  and  the  tube  is  placed  in  a  bath  for  the  purpose  of 
heating,  the  whole  arrangement  being  that  shown  in  the  drawing. 
The  thermometer  is  placed  in  the  open  tube,  and  its  temperature  will 
indicate  that  of  the  heated  substance. 

On  heating,  the  substance  will,  after  a  time,  commence  to  volatilise, 
and  the  mercury  will  rise  in  the  open  tube.  When  the  mercury,  in 
both  tubes,  stands  at  the  same  level,  the  vapour  pressure  of  the  sub- 
stance is  equal  to  that  of  the  atmosphere,  and  the  temperature,  there- 
fore, will  be  that  of  the  boiling  point  of  the  substance  under  the 
barometric  pressure  at  the  time  of  the  experiment.  This  may  be 
corrected  in  the  ordinary  manner,  and  the  normal  boiling  point  thus 
obtained  ;  or  by  roughly  graduating  the  tube  the  apparatus  itself  may 
be  employed  for  obtaining  directly  the  boiling  point  under  normal 
atmospheric  pressure.  Thus,  if  the  barometric  pressure  were 
750  mm.,  the  mercury  would  be  allowed  to  rise  in  the  open  tube  until 
its  level  was  10  mm.  higher  than  that  in  the  closed  tube.  The 
thermometer  would  now  indicate  the  normal  boiling  point.  Another 
advantage  of  this  apparatus  is  that  the  correction  for  that  portion  of 
the  thermometer  which  ordinarily  escapes  heating  becomes  unneces- 
sary. For  the  apparatus  can  obviously  be  taken  of  such  a  size  that 
both  bulb  and  thread  of  the  thermometer  shall  be  below  the  level  of 
the  liquid  in  the  bath,  and,  therefore,  both  be  uniformly  heated. 

In  carrying  out  an  experiment  it  is  advisable  to  take  several  read- 
ings, both  when  the  tube  is  being  heated  and  when  it  cools.  The 
mean  of  these  determinations  gives  the  boiling  point  with  great 
accuracy.  This  is  illustrated  by  experiments  performed  with  sub- 
stances of  known  boiling  point.  The  vapour  pressure  of  the  mercury 
itself  does  not  appear  to  influence  the  results,  even  at  as  high  a  tem- 
perature as  300°.  The  minimum  quantity  of  substance  that  can  be 
taken  for  a  determination  is  given  by  the  condition  that  the  vapour 
must  be  saturated,  so  that  a  trace  of  liquid  must  always  remain  in 
the  vessel  on  vaporisation.  If  v  is  the  volume  occupied  by  the  vapour, 
d  its  density,  and  I  the  specific  gravity  of  air  at  the  boiling  tempera- 
ture (about  0*0012),  the  minimum  quantity  of  substance  necessary  is 
given  by  vdl.  H.  C. 

Note. — The  author  appears  to  have  completely  overlooked  the  fact 
that  H.  Chapman  Jones  (Trans.,  1878,  175)  has  described  in  full 
detail  an  apparatus  practically  identical  with  the  above. 

Theory  of  Dissociation.  By  J.  TRArBE(5er.,24, 1321— 1327;  com- 
pare this  vol.,  pp.  390  and  638). — The  author  compares  the  determina- 
tions of  the  freezing  point  of  aqueous  sugar  solutions  made  by  Raoult 
and  Arrhenius,  those  of  the  former  being  preferred  on  account  of  the 
more  numerous  precautions  observed.  An  account  is  also  given  of 
the  manner  in  which  the  author's  own  determinations  were  con- 
ducted ;  the  results  obtained  agree  closely  with  those  of  Raoult,  and 
confirm  the  statem.ent  that  "the  osmotic  coeflBcient   of   all  organic 
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substances,  in  sufficiently  dilute  solutions,  is  identical,  or  almost  so, 
with  tliat  of  many  salts  ;  "  the  only  difference  is  one  of  degree,  or,  in 
other  words,  the  dissociation  of  the  molecular  aggregates  of  organic 
compounds  in  solution  usually  commences  at  concentrations  where 
that  of  salts  is  completed.  Pickering  and  Raoult,  in  private  com- 
munications to  the  author,  express  similar  views. 

Upholders  of  the  theory  of  electrolytic  dissociation  have,  therefore, 
to  consider  whether  it  can  be  extended  so  as  to  include  solutions  of 
all  organic  substances,  and,  if  so,  into  what  ions  these  are  resolved. 

^J.  B.  T. 
Precipitation.  By  G.  Watson  (Ghem.  News,  63,  109 — 111). — In 
a  previous  communication  (Abstr.,  1890,  847),  the  author  expressed 
an  opinion  that  the  transition  of  certain  precipitates  from  the 
amorphous  to  the  crystalline  form  was  due  to  the  combined  influence 
of  the  surface  energy  of  abraded  glass  and  condensation  of  the  pre- 
cipitated material.  A  series  of  new  experiments  with  antimony 
chloride,  sodium  antlmonate,  calcium  hydrogen  orthophosphate,  and 
calcium  carbonate,  have  led  to  the  conclusion  that  the  change  in 
question  is  due  to  the  lower  solubility  of  the  crystalline  form  as  com- 
pared with  the  amorphous  form,  and,  in  fact,  the  latter  can  be  avoided 
by  using  suffiiciently  dilute  solutions.  As  it  is,  the  amorphous  form 
is  first  precipitated,  then  dissolves  in  the  circumambient  solution, 
until  the  latter  is  supersaturated ;  crystallisation  then  sets  in,  liberat- 
ing mother  liquor,  ready  to  dissolve  more  of  the  amorphous  precipi- 
tate :  the  solution,  supersaturation  or  saturation,  and  crystallisation 
continue  until  all  the  amorphous  salt  is  converted  into  crystals. 

Similar  cycles  of  phenomena  have  been  pointed  out  by  C.  Winkler 
(Abstr.,  1885,  871)  in  the  case  of  arsenious  oxide,  and  by  H.  Le 
Chatelier  (Abstr.,  1883,  712;  1885,  304;  1888,  1030)  in  connection 
with  gypsum,  sodium  sulphate,  and  calcium  silicates  and  aluminates. 

The  author  has  attempted,  unsuccessfully,  to  obtain  arragonite 
crystals  from  amorphous  calcium  carbonate  at  ordinary  temperatures 
(below  30°)  by  introducing  these  crystals  into  the  liquid. 

A  practical  bearing,  in  the  case  of  the  antimony  salt,  is  pointed  out, 
inasmuch  as  fresh  antimony  does  not  pass  into  solution  until  that 
already  in  solution  has  been  removed ;  it  is  suggested  that  cotton 
impregnated  with  tannin  would  serve  to  remove  the  antimony  from 
solution,  and  so  set  the  cycle  of  changes  at  work ;  the  amorphous 
antimoniacal  precipitate  in  this  way  would  serve,  in  dyeing  opera 
tions,  as  a  substitute  for  the  more  expensive  tartar  emetic. 

D.  A.  L. 

Automatic  Sprengel  Pump.  By  H.  L.  Wells  (Ber.,  24, 
1037 — 1041). — In  the  Sprengel  pump  described  in  this  paper,  the 
mercury  is  raised  automatically  by  means  of  water  pressure.  Water 
enters  at  A  (Fig.  1)  into  the  small  bottle,  from  which  it  flows  out 
again  through  the  tube  B.  M  contains  mercury,  which  can  flow  into 
the  bottle  through  the  tube  ending  in  the  valve  V.  This  valve  allows 
the  passage  of  liquid  from  the  inside,  but  is  closed  by  outside  pres- 
sure. Its  construction  is  shown  in  Fig.  2.  The  glass  tube  is  filed 
down  until  a  small  opening,  b,  has  been  made,  and  over  this  a  small 
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piece  of  indiarubber  tubing  is  placed,  with  an  incision,  a,  on  the 
opposite  side  to  the  opening  h.  When  mercury  flows  into  the  bottle^ 
it  is  forced  by  the  water  pressure  into  the  tube  B.  In  this  it  will 
rise  until  the  level  is  very  nearly  that  of  the  mercury  in  M,  when  its 
pressure  will  close  the  valve.  The  water  pressure  will  then  force  the 
mercury  up  the  tube  B,  and  out  at  the  top,  when,  the  pressure  beinc^ 
released,  the  valve  will  again  open,  and  the  above  operations  will  be 
repeated. 


Fig.  2. 


Fig.  1. 


Fig.  3. 


In  Fig.  3,  this  method  of  raising  mercury  is  shown,  attached  to 
the  Sprengel  pump.  Water  enters  at  E,  carries  the  mercury  up  the 
tube  H,  and  flows  out  at  F,  whilst  the  mercury  passes  through  the 
side  tube  into  the  reservoir  C  of  the  Sprengel  pump.  The  downward 
bend  in  the  tube  H  lengthens  the  column  of  mercury  which  is 
periodically  carried  up  this  tube.  The  distance  from  B  to  A  deter- 
mines the  total  length  of  the  mercury  column,  but  this  distance  will 
itself  depend  on  the  water  pressure  at  command.  Usually  a  distance 
of  500—  600  mm.  will  be  found  sufficient,   and  the  tube  K  of  the 
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Sprengel  pump  being  about  1500  mm.  long,  the  whole  apparatus  will 
have  a  height  of  about  2  metres.  H.  C. 

Atomic  Weights.  Bj  F.  W.  Clarke  (Chem.  Neivs,  63,  76—77). 
—  A  table  of  atomic  weights,  O  =  16,  H  =  1'007,  computed  by  the 
author  from  the  most  recent  and  trustworthy  sources,  and  issued  by  the 
Committee  of  Revision  and  Publication  of  the  U.S.  Pharmacopoeia. 

D.  A.  L. 
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Silent  Discharge  and  Chlorine.  By  H.  M.  Verxon  (Chem. 
Neiv,-^,  63,  67). — When  subjected  to  the  influence  of  the  silent  electri- 
cal discharge,  chlorine,  either  alone  or  saturated  with,  bromine, 
showed  no  tendency  to  condensation.  The  author  regards  this  in- 
sensibility as  a  function  of  univalency,  and  states  reasons  for  suppos- 
ing that  of  all  the  elements  probably  oxygen  is  the  only  one  capable 
f  undergoing  such  condensation.  D.  A.  L. 

Magnus'  "Black  Sulphur."  By  F.  Kxapp  (/.  pr.  Ghem.  [21, 
43,805—320;  compare  Abstr.,  1887,  110;  1888,  1163).— Magnus' 
''  black  sulphur  "  is  best  obtained  by  suddenly  heating  a  mixture  of 
sulphur  and  oil,  certain  precautions  being  taken  in  order  to  obtain 
the  maximum  yield.  The  author  dissolves  almond  oil  (5 — 10  drops 
=  0"2 — 0-4  gram)  in  ether,  mixes  the  solution  with  flowers  of  sulphur 
(50  grams)  in  a  mortar,  and  evaporates  the  ether.  A  portion  of  the 
mixture  thus  prepared  is  dropped  from  the  point  of  a  knife  on  to  the 
J)ottora  of  a  red-hot  platinum  crucible  ;  almost  immediately  the  bulk 
of  the  mixture  disappears,  and  a  loose,  black  residue  is  left ;  the 
crucible  is  at  once  cooled  on  an  iron  plate,  and  the  residue  emptied 
into  another  vessel.  The  crucible  is  again  heated  to  redness,  and 
another  portion  introduced,  the  process  being  thus  repeated  until  the 
whole  mixture  has  been  heated ;  it  is  best  to  keep  one  hand  on  the 
gas- cock  to  alternately  raise  and  lower  the  flame,  as  the  decomposi- 
tion takes  place  more  rapidly  on  the  sides  than  on  the  bottom  of  the 
crucible.  Neglect  of  the  points  here  mentioned  greatly  diminishes 
the  yield,  which  in  any  case  is  very  variable  and  small;  as  a  mean  of 
23  experiments,  the  author  obtained  0-685  gram  of  "  black  sulphur  " 
froni  100  grams  of  sulphur  and  10  drops  of  oil.  10  drops  of  oil 
similarly  treated  by  itself  gave  only  O'Oll  gram  of  residue,  or  1-60  per 
cent,  of  the  "  black  sulphur." 

"  Black  sulphur  "  generally  contains  a  little  yellow  sulphur  and, 
unless  pure  materials  have  been  used,  a  considerable  quantity  of  ash, 
amounting  in  one  case  to  9-7  per  cent. ;  it  is  very  slightly  hygro- 
scopic. The  difftculty  of  regulating  the  temperature  of  the  platinum 
crucible  makes  it  difficult  to  obtain  a  homogeneous  product,  so  that 
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its  density  varies  between  2-622  and  1'843,  even  when  prepared  from 
ash-free  substances  and  previously  heated  to  expel  yellow  sulphur. 
It  is  insoluble  in  hot  and  cold  water,  alcohol,  ether,  hydrochloric  acid, 
nitric  acid,  aqua  regia,  ammonia,  caustic  alkalis  even  Avhen  con- 
centrated, and  potassium  cyanide.  When  evaporated  with  an  alka- 
line hydroxide  solution,  it  is  attacked  just  as  the  hydroxide  is 
becoming  solid,  and  dissolves  to  a  humus-brown  mass,  soluble  in 
water  with  a  deep-brown  colour ;  acids  precipitate  a  brown  substance 
from  the  solution.  When  heated  in  air,  it  first  loses  moisture  and 
yellow  sulphur,  but  undergoes  no  other  change  until  a  temperature  of 
200 — 300*^  is  reached,  when  sulphurous  anhydride  is  formed  ;  at  a 
red  heat  the  residue  takes  fire.  When  heated  in  the  absence  of  air, 
no  sulphurous  anhydride  is  evolved,  but  the  "  black  sulphur  "  slowly 
loses  weight,  and  does  not  cease  to  do  so  until  it  has  been  exposed  for 
many  hours  to  a  red  heat ;  the  empty  space  in  the  tube  remains  clear 
and  colourless  throughout  the  heating,  no  empyreumatic  vapours  or 
brown  vapour  of  sulphur  being  evolved ;  the  residue  obtained  when 
the  weight  is  constant  burns  entirely  away  in  the  air,  and  is  not 
influenced  in  quantity  if  the  heating  is  conducted  in  carbonic  an- 
hydride; the  mean  of  all  experiments  gave  43*59  per  cent,  as  the 
amount  of  this  residue.  If  the  delivery  tube  of  the  vessel  in  which 
the  "  black  sulphur  "  is  heated  dips  under  potash,  much  potassium 
sulphide  is  formed,  although  no  ordinary  brown  vapour  of  sulphur  is 
seen. 

The  sulphur  was  estimated  in  the  "  black  sulphur,"  previously 
gently  heated  to  expel  moisture  and  yellow  sulphur,  by  evaporating 
a  portion  with  potassium  hydroxide  and  potassium  nitrate  solutions, 
and  heating  the  residue  until  it  was  white ;  three  determinations 
gave  5377,  56" 76,  and  57*07  per  cent,  of  sulphur  respectively.  The 
residue  left  at  a  red  heat  contained  22*78  per  cent,  of  sulphur  as  a 
mean  of  three  determinations.  Thus  44 — 46  per  cent,  of  the  total 
sulphur  is  expelled  at  a  red  heat,  whilst  the  residue  contains  some 
10  per  cent,  of  sulphur  and  33 — 34  per  cent,  of  carbonaceous  matter. 
Potassium  dichromate  and  bromine  dissolve  only  some  13 — 14  per 
cent,  of  the  total  sulphur. 

Magnus'  "  black  sulphur  "  is  evidently  not  in  itself  a  modification 
of  sulphur,  but  consists  of  such  adhering  to,  or  condensed  with,  a 
carbonisation  product  of  the  oil,  itself  containing  sulphur.  This 
carbonisation  product  is  essential  to  the  production  of  the  modifica- 
tion as  affording  a  surface  for  condensation  or  adhesion.  The  new- 
form  of  sulphur  does  not  vaporise  below  a  temperature  far  above 
the  boiling  point  of  yellow  sulphur  ;  its  vapour  is  colourless  instead  of 
brown  ;  it  gives  off  sulphurous  anhydride  below  a  visible  heat  without 
combustion. 

If  it  be  granted  that  "black  sulphur"  contains  a  modification  of 
sulphur,  many  other  phenomena  are  brought  to  mind  as  probably 
due  to  such,  especially  as  the  chief  manifestation  of  the  modification 
in  question  is  the  production  of  a  blue  colour.  When  "  black 
sulphur"  is  rubbed  with  levigated  kaolin,  a  light-blue  colour  is 
developed  ;  when  it  is  evaporated  with  potassium  hydroxide  and 
potassium  nitrate  solutions,  a  blue  ring  is  formed  in  the  dish ;   the 
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same  is  the  case  when  the  solution  of  the  sulphur  vapour  in  potassium, 
hydroxide  (see  above)  is  evaporated. 

The  new  modification  of  sulphur  is  evidently  unstable  in  the  free 
state,  but  can  readily  exist  in  contact  with  any  surface  which  affords  a 
substratum  for  its  development.  As  examples,  the  author  quotes  the 
blue  colour  developed  by  sulphur  on  platinum,  silver,  and  lead  sulph- 
ide ;  the  blue  colour  of  ultramarine,  which  is  so  readily  destroyed  by 
acids  because  the  substratum  of  silicates  is  disturbed,  and  the  sulphur 
changed  into  the  yellow  modification ;  the  momentary  blue  colour 
produced  when  hydrogen  sulphide  is  added  to  ferric  chloride,  only 
wanting  permanency,  because  there  is  no  surface  for  adhesion ;  the 
solution  of  sulphur  in  sulphuric  anhydride,  and  other  phenomena. 
The  blue-coloured  modification  of  sulphur  en  masse  would  appear  to 
be  a  dull  black,  in  which  form  it  may  exist  in  Spence  metal,  made  by 
fusing  sulphur  with  ferrous  sulphide,  and  may  play  a  part  in  the 
vulcanising  of  rubber.  In  conclusion,  the  author  expresses  the 
opinion  that  Schiitzenberger's  compound  Pt2S30,  obtained  by  the 
action  of  carbon  bisulphide  vapour  on  platinum  sponge  at  a  dark-red 
heat  (this  vol.,  p.  19),  is  nothing  more  than  a  manifestation  of  this 
sulphur.  A.  Gr.  B. 

Thiosulphates.     By  A.  Fock  and  K.  Kluss  {Ber.,  24, 1351—1355). 

— Potassiuni  Mercuric  Thiosulphates. — The  salt  SKaSaOsjSHgSsOs, 
which  has  already  been  prepared  by  Rammelsberg  (^Ann.  Fhijs. 
Ghem.,  56,  315)  and  by  Herschel  (Gmelin- Kraut,  Bd.  3,  852),  is 
obtained  when  freshly  precipitated  mercuric  oxide  is  dissolved  in  a 
solution  of  potassium  thiosulphate  and  the  alkaline  liquid  evaporated 
on  the  water-bath  ;  it  separates  from  an  aqueous  solution  in  colour- 
less crystals  belonging  to  the  monosymmetric  system;  a  :  h  :  o  = 
0*332  :  1  :  0"318,  3  =  88"  9'  ;  these  do  not  blacken  on  exposure  to 
light.  The  compound  3K2S203,HgS203  -f  3H2O  is  prepared  by  adding 
an  excess  of  potassium  thiosulphate  to  a  solution  of  the  last-mentioned 
salt,  and  evaporating  over  concentrated  sulphuric  acid  ;  it  forms  small, 
colourless  crystals  also  belonging  to  the  monosymmetric  system;  a:b:o 
=  1"4843 : 1 :  0*9463,  {3  =  7S°  55' ;  these  are  stable  in  the  air  and  towards 
light,  but  become  opaque  on  treatment  with  water.  When  potassium 
thiosulphate  is  added  in  very  large  excess,  and  the  solution  eva- 
porated at  about  35°,  small,  prismatic  crystals,  having  the  composition 
5K2S203,HgS>03  +  HoO,  separate  ;  they  belong  to  the  asymmetric 
system;  a:b  :c  =  0*7034  :  1  :  0*6761 ;  A  =  88°  42',  B  =  93°  39', 
C  =  88°  32' ;  a  =  88°  36',  /3  =  93°  41',  7  =  88"  27' ;  they  were  not 
sufficiently  perfect  for  a  complete  optical  investigation. 

The  salt  K2S203,Hg(CN)2  +  H2O,  which,  according  to  Kessler 
(Ann.  Phys.  Chem.,  74,  274),  exists  also  in  an  anhydrous  modifica- 
tion, is  prepared  by  dissolving  equal  weights  of  potassium  thiosulph- 
ate and  mercuric  cyanide  in  water,  and  adding  alcohol,  or  evaporating 
the  solution  over  concentrated  sulphuric  acid,  when  it  separates  in 
large,  colourless  prisms  which  become  yellowish  to  brown  in  the  air, 
and  develop  the  odour  of  hydrogen  cyanide;  they  belong  to  the 
quadratic  system  ;  a  :  c  =  1  :  0*54635,  but  were  too  opaque  for  com- 
plete optical  investigation.  A.  R.  L. 
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The  Soluble  Phosphoric  Acid  Compounds  of  Superphos- 
phates. By  J.  Stoklasa  (Landw.  Versuchs-Stat.,  38,  401 — 410; 
compare  ibid.,  197 — 225,  and  Abstr.,  1890,  695). — Action  of  Dicalcium 
on  Monocalcium  Phosphate. — Dicalcium  phosphate,  CaHPO^  +  2HoO, 
is  prepared  from  the  decomposed  monocalcium  salt  by  precipitating 
the  solution  of  sodium  phosphate  and  acetic  acid  with  calcium  chlor- 
ide. The  washed  precipitate  is  slowly  dried  over  sulphuric  acid.  It 
forms  microscopic,  rhombic  plates.  When  dicalcium  phosphate 
(5*49  grams)  and  orthophosphoric  acid  (3-86  grams)  in  2  litres  of 
water  are  kept  for  48  hours,  the  fi-ee  acid  disappears  and  the  mono- 
calcium salt  is  formed.  A  solution  of  pure  monocalcium  phosphate 
(1  :  200)  dissolves  0'025  to  0*03  gram  of  dicalcium  phosphate  ;  if  the 
monocalcium  salt  contains  free  acid,  this  reacts  with  the  dicalcium 
salt  Avith  formation  of  monocalcium  phosphate  until  the  solution  is 
saturated.  In  presence  of  much  monoferric  phosphate,  free  phos- 
phoric acid  acts  on  dicalcium  phosphate,  monocalcium  phosphate  iDcing 
produced.  The  so-called  soluble  phosphoric  acid  contained  in  solu- 
tions of  superphosphates  is  derived  from  the  soluble  dicalcium  salt  as 
well  as  from  the  monocalcium  salt.  Dicalcium  phosphate  is  a  chief 
product  of  the  decomposition  of  monocalcium  phosphate  in  super- 
phosphates and  in  the  soil.  Monocalcium  phosphate  is  not  decom- 
posed by  dicalcium  phosphate. 

Action  of  Tricalcium  Phosphate. — Tricalcium  phosphate,  Ca3(P04).. 
-\-  2HoO,  decomposes  monocalcium  phosphate  with  formation  of 
dicalcium  phosphate.  The  action  is  very  slow ;  after  240  days, 
0*59  gram  of  phosphoric  acid  as  monocalcium  salt  was  found.  The 
action  is  quicker  when  the  finely-powdered  and  well-mixed  salts  are 
heated  at  100°  ;  after  six  hours,  54*3  per  cent,  of  soluble  phosphoric 
acid  was  found. 

Free  phosphoric  acid  and  tricalcium  phosphate  (eq.  mol.  wt.)  have 
no  action  on  monocalcium  phosphate  ;  dicalcium  phosphate  is  formed. 
If  an  excess  of  tricalcium  phosphate  is  present,  this  will  react  with 
the  monocalcium  salt  as  described  above.  The  amount  of  free  acid 
present  is  of  great  importance. 

When  superphosphate  contains  15'4  per  cent,  of  soluble  phosphoric 
acid,  of  which  8*2  per  cent,  is  free  acid,  there  may  be  4  per  cent,  of 
phosphoric  anhydride  as  Ca3(P04)2 ;  the  amount  of  monocalcium  salt 
will  increase  until  at  last  all  the  phosphoric  acid  of  the  tricalcium 
phosphate  has  become  soluble. 

When  dilute  sulphuric  acid,  or  only  a  slight  excess  of  sulphuric  acid, 
is  used,  free  phosphoric  acid  is  formed  ;  when  stronger  acid,  or  when 
an  excess  of  acid,  is  used,  a  small  amount  of  phosphoric  acid  is  pro- 
duced, and  reactions  can  take  place  with  formation  of  dicalcium 
phosphate.  Calcium  sulphate  plays  an  important  part  in  these  pro- 
cesses ;  it  frequently  causes  the  monocalcium  phosphate  to  become 
coated  with  the  tricalcium  salt  and  hinders  the  action  of  free  phos- 
phoric acid.  These  processes  are  influenced  by  the  degree  of  concen- 
tration of  the  sulphuric  acid,  by  the  amount  of  acid  used,  by  the 
degree  of  fineness  of  the  material  (when  coarsely-ground,  more  tri- 
calcium phosphate  is  formed),  by  the  amount  of  chalk,  calcium  fluor- 
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ide  or  cliloride  present,  by  the  length  of  time  the  heaps  are  left,  and 
by  the  degree  of  temperature.  N.  H.  M. 

Beryllium.  By  G.  Krus.s  and  H.  Moraht  {Aiinalen,  262,  38 — 
^1). — This  paper  gives  a  detailed  description  of  the  methods  em- 
ployed in  the  preparation  of  pure  beryllium  sulphate  (compare  Abstr., 
1890,  697),  and  in  the  determination  of  the  atomic  weight  of  beryl- 
lium by  the  conversion  of  the  sulphate  into  the  oxide.  The  value 
which  the  authors  consider  to  be  the  most  correct  is  Be  =  9027, 
LO  =  15-96  (compare  Abstr.,  1890,  1375).  F.  S.  K. 

Behaviour  of  Preparations  of  Zinc  Sulphide.  By  J.  Cawley 
(Cliem.  News,  63,  88 — 89). — Zinc  sulphate  or  chloride,  previously 
freed  from  iron,  manganese,  lead,  tin,  &c.,  is  precipitated  by  an 
alkaline  or  alkaline  earthy  sulphide,  the  precipitate  is  dried,  ignited 
j  at  a  red  heat,  thrown  while  hot  into  water,  levigated,  washed,  dried, 
f  and  finely  pulverised.  The  pigment  prepared  in  this  manner  is  ex- 
cellent for  whiteness,  body,  and  covering  power,  and  is  comparatively 
innocuous  ;  it  is,  moreover,  not  discoloured  by  hydrogen  sulphide ;  it 
has,  however,  the  disadvantage  of  blackening  in  sunlight,  but  re- 
covers its  original  whiteness  in  a  more  permanent  condition  when 
placed  in  the  dark.  The  darkening  does  not  take  place  in  the  per- 
fectly dry  pigment  hermetically  sealed  in  a  glass  tube,  nor  when 
pure  material  is  exposed  to  sunlight;  if,  however,  the  pure  material 
is  calcined  even  slightly,  it  becomes  sensitive.  The  darkening  is 
accelerated  by  moisture,  and  augmented  by  damping  the  zinc-white 
with  zinc  sulphate  solution.  Attempts  were  made  to  remove  any 
sulphate  from  the  zinc- white  by  treatment  with  potassium,  sodium, 
barium,  calcium,  or  magnesium  hydroxide ;  about  0*5  per  cent,  of 
freshly  precipitated  magnesium  hydroxide  proved  the  most  effective, 
but  increased  the  tendency  of  the  zinc-white  to  frit  when  ignited,  and 
consequently  impaired  its  value  as  a  pigment,  this  difficulty  being  over- 
come by  the  use  of  salt.  The  author  ultimately  succeeded  in  preparing 
a  pigment  which  as  a  rule  does  not  darken,  in  the  following  manner  : — 
Boiling  hot,  concentrated  solutions  of  the  zinc  salt  and  barium  sulphide 
are  used ;  the  precipitate  is  mixed  with  0*5  per  cent,  of  fresh  magnesium 
hydroxide  and  with  pulverised  sodium  chloride,  filtered,  dried,  coarsely 
crushed,  and  mixed  with  3  per  cent,  of  ammonium  chloride  before 
ignition.  The  reason  for  the  immunity  of  this  preparation  is  open 
to  investigation,  which  the  author  invites ;  it  was  at  first  suggested 
that  the  blackening  was  due  to  liberation  of  metallic  zinc  in  accord- 
ance with  the  reactions  ZnS  +  2ZnO  =  3Zn  -f  SOo  and  ZnS  -f 
ZnS04  =  Zuo  -h  2SO2;  but  this  explanation  is,  in  the  face  of  the 
more  recently  observed  facts,  untenable.  D.   A.  L. 

Atomic  Weight  of  Lanthanum.  By  B.  Brauner  (Ber.,  24, 
13ii8 — 1331). — Lanthanum  is  probably  a  trivalent  metal  with  an 
atomic  weight  of  138*21  (0  =  16)  ;  this  number  was  found  by  the 
author,  and  is  identical  with  the  results  of  Cleeve  and  of  Bettendorff. 
Winkler  (this  vol.,  p.  802)  describes  the  metal  as  quadrivalent  with  the 
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atomic  weight  180 ;  tlie  lower  equivalent  of  45  was  obtained  hy 
Rammelsberg,  Zschiesche,  and  Erk,  out  their  material  was  almost 
certainly  contaminated  with  yttrium  compounds,  which  would  fully 
account  for  the  difi'erence.  With  an  atomic  weight  of  180,  the 
atomic  heat  of  lanthanum  is  8*07,  which  makes  it  unique  in  its 
variation  from  the  law  of  Dulong  and  Petit.  From  its  position 
between  cerium  and  thorium,  and  ytterbium  and  tantalum,  the 
molecular  volume  of  the  oxide  should  not  exceed  26 ;  with  the 
higher  atomic  weight,  the  molecular  volume  is  33 ;  with  the  lower, 
25*0.  Lanthanum  is  the  most  positive  metal  of  the  rare  earths ;  an 
element  occurring  between  those  above  mentioned,  and  forming  an 
oxide  ROa,  should  only  exhibit  feebly  basic  properties. 

The  hydrogen  compound  of  lanthanum  described  by  Winkler 
(loc.  cit.)  is  probably  a  mixture  of  3  mols.  LaHa  and  1  atom  of  lan- 
thanum, or  it  may  be  a  compound,  LaoHa,  the  composition  of  which 
agrees  almost  exactly  with  Winkler's  analysis.  In  this  case  the  type 
of  the  hydrogen  compounds  of  lanthanum  and  cerium  is  a  periodic 
function  of  the  atomic  weight.  J.  B.  T. 

Atomic  Weight  of  Chromium.  By  C.  Meineke  (Annalen,  261, 
339 — 371), — The  author  has  made  a  careful  determination  of  the 
atomic  weight  of  chromium  by  estimating  (1)  the  quantity  of  silver 
and  of  chromium  in  silver  chromate  and  in  silver  chromate  am- 
monia, Ag2Cr04,4NH3 ;  (2)  the  quantity  of  oxygen  in  these  two 
compounds  ;  (3)  the  quantity  of  oxygen  in  potassium  dichromate ; 
and  (4)  the  quantity  of  oxygen  and  of  chromium  in  ammonium  di- 
chromate. 

The  silver  chromate  ammonia  was  prepared  by  treating  an  aqueous 
solution  of  pure  silver  nitrate  with  a  solution  of  pure  potassium 
chromate,  and  crystallising  the  precipitate  twice  from  hot  ammonia ; 
the  silver  chromate  was  obtained  by  evaporating  an  aqueous  solu- 
tion of  the  ammonia  compound. 

The  potassium  dichromate  was  prepared  from  pure  potash  and 
pure  chromic  acid  ;  it  was  free  from  sulphuric  acid,  alkaline  earths, 
and  metals  of  the  iron  group.  The  ammonium  dichromate  was  ob- 
tained by  repeatedly  recrystallising  the  purest  commercial  salt;  it 
contained  0'2  per  cent,  of  potash. 

In  estimating  the  silver  and  the  chromium  in  the  silver  salts,  a 
weighed  quantity  was  placed  in  a  porcelain  crucible,  covered  with 
dilute  alcohol,  and  digested  with  hydrochloric  acid,  first  at  the 
ordinary  temperature,  and  then  at  60—70''.  The  precipitated  silver 
chloride  was  washed  by  decantation  until  free  from  chromium,  dried, 
and  weighed  in  the  original  crucible.  The  filtrate  and  washings  from 
the  silver  chloride  contain,  besides  chromium  chloride,  a  considerable 
quantity  of  silver  chloride,  which  is  kept  in  solution  by  the  chromium 
chloride ;  the  silver  was  precipitated  from  this  solution  with  hydro- 
gen sulphide  and  weighed  as  sulphate. 

The  oxygen  determinations  were  made  by  a  modification  of  the 
method  described  by  Zulkowski  (/.  pr.  Chem.,  103,  351)  as  follows  :— 
The  salt  (about  0*5  gram)  was  dissolved  in  dilute  ammonia,  the  silver 
precipitated  with  potassium  iodide,  the  solution  warmed  and  filtered, 
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^Pvvere  mixed  witli  solid  potassium  iodide  (5  to  6  grams),  then  with  a 
solution  of  pure  phosphoric  acid  (containing  about  2J  grams  of  phos- 
phoric anhydride)  and  dilute  (1  :  1)  sulphuric  acid  (1  c.c),  and 
titrated  with  sodium  thiosulphate.  A  special  form  of  burette  for  use 
in  very  accurate  analysis  is  described ;  the  titration  was  carried  out 
in  phosphoric  acid  instead  of  in  sulphuric  acid  solution,  as  the  end 
reaction  is  then  more  sharply  defined.  Instead  of  using  iodine  for 
standardising  the  thiosulphate  solution,  the  author  found  it  advan- 
tageous to  employ  potassium  diiodate  in  the  iodometric  analyses  of 
the  dichromates,  as  it  is  more  convenient  to  weigh,  and  its  solutions 
are  less  liable  to  undergo  change.  This  salt  was  prepared  by  evapo- 
rating a  solution  of  commercial  potassium  iodate  with  a  slight 
excess  of  iodic  anhydride,  the  product  being  purified  by  recrystallisa- 
tion  ;  it  is  soluble  in  18'63  parts  of  water  at  17°,  and  its  sp.  gr.  is 
8'955.  On  adding  potassium  iodide  to  a  neutral  solution  of  the 
diiodate,  the  following  reaction  takes  place: — GKHIoOc  H-  5KI  = 
IIKIO3  -h  61  +  3H2O,  1  atom  of  iodine  being  liberated  from  1  moh 

■of  the  diiodate.  In  presence  of  an  acid,  the  reaction  is  expressed  by 
Ibhe  equation  KUWe  +  lOKI  +  IIHCI  =  IIKCl  +  GH.O  +  121. 
Taking  the  atomic  weights  of  oxygen,  chlorine,  and  silver  as  15'96,. 
35"37,  and  107'66  respectively,  the  atomic  weight  of  chromium,  calcu- 
lated from  the  proportion  4AgCl :  CroOs,  was  found  to  be  51*99  (maxi- 
mum, 52-12;  minimum,  51*92)  as  the  average  of  nine  experiments. 
From  the  average  of  four  estimations  of  the  oxygen  in  silver  chrom- 
ate,  the  atomic  weight  was  found  to  be  52*00,  the  result  of  the  com- 
plete analysis  of  this  salt  being  on  the  average  Ag^O  =  69*856  per 
cent.,  Ci'oOa  =  22*930  per  cent.,  and  0  =  7*228  per  cent,  (total  100*14 
pei:  cent.).  The  iodometric  estimations  in  the  case  of  silver  chrom- 
ate  ammonia  gave  O  =  6*007  per  cent,  as  the  average  of  six  ex- 
periments, from  which  the  atomic  weight  of  chromium  is  found  to 
be  52*04. 

The  average  of  12  determinations  of  the  oxygen  in  potassium  di- 
chromate  gave  Cr  =  51*91,  and  nine  experiments  with  ammonium 
dichromate,  Cr  =  51*94;  five  gravimetric  determinations  of  the 
chromium  in  ammonium  dichromate  gave  as  the  average  result 
Cr  =  51*99. 

The  extreme  values,  calculated  from  36  experiments,  are  52*12 
and  5183;  excluding  those  values  which  are  above  52  or  below 
51*9,  there  remain  28  lying  between  these  limits.  The  iodometric 
determinations,  which  are  probably  very  accurate,  give  as  the  average 
result  of  21  analyses  Cr  =  51*94,  four  experiments,  which  gave 
values  below  51*9,  not  being  taken  into  account.  All  the  weights 
from  which  the  above  results  are  calculated  are  reduced  to  0°  and  a 
vacuum. 

The  author  concludes  with  a  criticism  of  the  methods  employed  by 
other  chemists  for  determining  the  atomic  weight  of  chromium  ;  he 
considers  Rawson's  result  (Cr  =  52*01,  Trans.,  1889,  213),  is  highly 
trustworthy,  but  points  out  that  when  the  weights  are  reduced  to  0^ 
and  a  vacuum  the  above  value  becomes  5198.  F.  S.  K. 
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Molybdovanadates.  By  C.  Friedheim  (Ber.,  24,  1173—1184 ; 
compare  Abstr.,  1890,  1066). — The  analogous  behaviour  of  the  com- 
pounds of  tungsten  and  molybdenum  make  it  probable  that  the 
molybdovanadates  can  be  considered  as  double  salts  like  the  tungsto- 
vanadates.  The  author  discusses  the  work  of  Gibbs  (Abstr.,  1884, 
161,  560,  713)  and  Milch  (Dissertation,  Berlin,  1887),  who  have 
described  a  list  of  salts  of  so-called  complex  acids  obtained  by  the 
action  of  molybdic  acid  on  normal  ammonium  vanadate,  or  of 
vanadic  acid  on  acid  ammonium  molybdate.  He  shows  that  the 
salts  of  these  complex  acids  can  also  be  considered  as  double  salts. 
Thus,  Milch,  by  the  action  of  molybdic  acid  on  normal  ammonium 
vanadate, obtained  the  compound  3(NH4)20,2y205,4M03  +  llH.,0.  The 
author  also  obtained  a  compound  of  the  same  composition,  together 
with  ammonium  divanadate.  He  considers  that  the  first  stage  of  the 
reaction  is  the  production  of  2(NH4)20,2V205  and  2(N'H4)oO,2M03. 
These  two  compounds  then  act  on  one  another,  1  mol.  of  the  former 
combining  with  2  mols.  of  the  latter  to  form  the  double  salt  or  iso- 
morphous  mixture  (]S'H4)20,2y205  -f  2[(NH4)20,2M03]  +  IIH2O, 
Avhich  is  the  so-called  complex  salt  described  by  Milch.  Experi- 
ments under  varying  conditions  are  described,  and  equations  are  given 
expressing  the  products  of  the  reactions  as  double  salts.  The  free 
acid  of  these  salts  could  not  be  obtained. 

The  author  finally  discusses  the  constitution  of  salts  of  complex 
acids  and  double  salts  in  general.  E.  C.  R. 

Vanadmm  Fluorides.  By  E.  Petersen  (Ber.,  24, 1307). — A  note 
regarding  the  priority  of  the  discovery  of  three  vanadium  fluorides, 
which  were  first  described  by  Piccini  and  Giorgio  in  1888,  and, 
shortly  afterwards,  independently  by  the  author.  J.  B.  T. 

Atomic  Weight  of  Osmium.  By  K.  Seubert  {Annalm,  261, 
257 — 272). — In  a  series  of  experiments  carried  out  some  time  ago, 
the  atomic  weight  of  osmium  was  found  to  be  191  as  the  average  of 
several  not  very  closely-agreeing  determinations  (compare  Abstr., 
1888,  921)  ;  the  author  has  undertaken  a  fresh  investigation  of  the 
subject  with  a  different  sample  of  the  metal  and  with  improved 
apparatus,  but  employing  the  same  method  as  before,  namely  the 
analysis  of  potassium  osmiochloride,  K2OSCI6.  Ammonium  osmio- 
chloride,  (NH4)20s2Cl6,  was  also  analysed. 

Three  samples  of  the  potassium  salt  were  used  :  one  was  prepared 
directly  in  the  manner  described  below,  another  was  obtained  from 
the  sodium  salt,  and  the  third  was  a  portion  of  the  salt  remaining 
from  the  previous  experiments.  The  ammonium  osmiochloride  was 
prepared  from  the  sodium  salt. 

In  preparing  potassium  osmiochloride  and  the  corresponding 
sodium  salt,  it  was  found  advantageous  to  heat  the  mixture  of  finely- 
divided  metal  and  alkaline  chloride  in  a  stream  of  hydrogen  imme- 
diately before  passing  the  chlorine  ;  when  this  precaution  is  adopted, 
only  a  very  small  quantity  of  osmium  chloride  sublimes  on  to  the 
cooler  portions  of  the  tube  ;  whereas,  when  it  is  neglected,  volatile 
products,  such  as  perosmic  acid,  are  formed  in  much  larger  quantities, 
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owing  to  the  metal  having  undergone  oxidation  by  exposure  to  the 
air. 

Fusion  with  sodium  chloride  in  a  stream  of  chlorine  proved  to  be 
the  easiest  method  of  preparing  a  pure  double  salt ;  the  chlorine  is  so 
rapidly  absorbed  that,  unless  care  is  taken  to  provide  a  rapid  stream 
of  the  gas,  air  is  drawn  into  the  apparatus.  After  keeping  the  mix- 
ture at  a  dull-red  heat  for  some  time,  it  is  allowed  to  cool,  and  the 
dark  carmine- red  mass  dissolved  in  pure  water ;  the  concentrated 
solutions  of  the  osmiochloride  do  not  change  very  quickly,  but  dilute 
solutions  soon  become  greenish,  a  black  powder  being  deposited,  and 
an  odour  of  perosmic  acid  observed  ;  solutions  of  potassium  and  am- 
monium osmiochloride  show  a  like  behaviour.  It  is  necessary, 
therefore,  to  employ  for  analysis  only  those  crystals  which  are  de- 
posited from  the  hot,  saturated  solution  in  the  course  of  12  hours, 
and  to  use  only  small  quantities  of  ice-cold  water  in  washing  the 
salt. 

In  preparing  the  potassium  and  ammonium  salts  from  the  sodium 

Eialt,  a  concentrated  solution  of  the  latter  is  mixed  with  50  per  cent. 
Alcohol  (1  vol.)  and  a  solution  of  pure  potassium  chloride  or  am- 
monium chloride  in  50  per  cent,  alcohol  added  in  slight  excess  ;  the 
potassium  or  ammonium  salt,  as  the  case  may  be,  is  precipitated, 
almost  immediately,  as  a  dark-red,  crystalline  powder,  and  is  first 
washed  with  dilute  alcohol,  and  then  recrystallised  from  hot  water. 
The  salts  were  dried  over  phosphoric  anhydride  under  reduced 
pressure  at  the  ordinary  temperature ;  in  this  way  they  are  not 
obtained  perfectly  anhydrous,  but  they  cannot  be  dried  at  higher 
temperatures  on  account  of  their  instability. 

The  analysis  was  carried  out  as  previously  described  in  the  case  of 
the  platinum  salts  (compare  Abstr.,  1881,  514),  except  as  regards  the 
estimation  of  the  osmium  in  the  potassium  osmiochloride  ;  these 
determinations  were  made  by  first  reducing  the  salt  in  a  stream  of 
hydrogen,  and  then  igniting  the  mixture  of  metal  and  potassium 
chloride  in  a  platinum  boat  in  a  platinum  tube  in  a  stream  of 
hydrogen,  until  the  whole  of  the  potassium  chloride  is  volatilised. 

The  average  of  the  16  analyses  of  the  potassium  salt  gives  Os  = 
190*3  (0  =  15*96) .  The  two  determinations  of  the  percentage  of 
metal  in  the  ammonium  salt  gave  Os  =  190'76 ;  as  this  result  is, 
in  all  probability,  too  high,  owing  to  the  presence  of  oxychloride  in 
the  salt  employed,  it  may  be  neglected.  The  atomic  weight  of 
osmium  is,  therefore,  to  be  taken  as  190*3  ;  its  true  value  is  not 
known  within  about  0*2  per  cent.,  but  it  is  certainly  less  than  that  of 
iridium.  F.  S.  K. 

Atomic  Weights  of  the  Platinum  Metals.  By  K.  Selbert 
(A^malcn,  261,  272—279  ;  compare  Abstr.,  1888,  1043).— The  latest 
determinations  of  the  atomic  weights  of  gold,  and  of  the  metals  of 
the  platinum  group  account  for  the  anomalies  previously  observed 
in  the  classification  of  these  metals  according  to  the  natural  system  ; 
the  order  in  which  they  are  now  to  be  placed  is  the  following: — 
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R-atherimm 101'4 

Osmium    190'3 

Palladium 106-35 

Platinnra    194-3 


Rhodium    102-7 

Iridium. 192-5 

Silver 107-66 

Gold   196-7 

F.  S.  K. 


Mineralogical   Chemistry. 


A-urichalcite.  By  S.  L.  Penfield  (Amer.  J.  Sci.,  41, 106—109).— 
As  some  question  still  exists  regarding  the  composition  of  aurichal- 
cite,  the  author  has  analysed  a  specimen  of  unusual  purity  from  an 
unknown  locality  in  Utah.  The  mineral  occurs  in  small,  flattened, 
prismatic  crystals  in  narrow  seams  in  an  impure  limonite.  Analysis 
gave  the  following  results  : — 


C02. 

CuO. 

ZnO. 

HoO. 

CaO. 

Total. 

Sp.gr. 

16-50 

20-88 

52-18 

9-91 

0-86 

100-33 

3-52 

The  formula  is  2RC03,3R(OH)2,  in  which  R  is  Zn  and  Cu.  This 
is  the  same  as  that  proposed  by  Bottger  in  the  original  description  of 
aurichalcite  from  the  Altai.  B.  H.  B. 

Po-wellite,  a  Ne"w  Mineral  Species.  By  W.  H.  Melv[lle  (Amer. 
J.  Sci.,  41,  138 — 141). — This  new  mineral  was  found  with  bornite  at 
a  mine  in  Western  Idaho,  in  crystals  belonging  to  the  pyramidal 
system,  closely  allied  in  habit  and  development  to  scheelite.  It  has  a 
yellow  colour,  a  hardness  of  3' 5,  and  a  sp.  gr.  of  4*526.  Analysis 
yielded  : — 


M003. 

WO3. 

SiOa. 

CaO. 

MgO. 

PeaOg. 

Total. 

58-58 

10-28 

3-25 

25-55 

0-16 

1-65 

99-47 

Calcium  molybdate  has  never  before  been  observed  in  nature.  It 
fills  a  gap  existing  in  the  series  of  isomorphous  minerals,  of  which 
scheelite  is  the  type.  The  new  mineral  is  named  in  honour  of  the 
Director  of  the  U.S.  Geological  Survey.  B.  H.  B. 

Columbite  and  Tantalite  from  the  Black  Hills  of  South 
Dakota.  By  W.  P.  Headden  (Ajner.  J.  Sci.,  41,  89— 102).— Since 
1884,  when  the  occurrence  of  columbite  in  the  Black  Hills  was  first 
noticed,  the  mineral  has  been  found  at  a  number  of  localities  in 
Pennington  Co.,  and  in  the  Nigger  Hill  district  in  Lawrence  Co.  The 
author  gives  the  results  of  analyses  of  specimens  of  columbite  from 
different  localities  in  the  Black  Hills.  In  eight  specimens  from  the 
Etta  mine,  the  amount  of  tantalite  increases  with  the  specific  gravity. 
This  emphasises  the  fact  that  these  various  isomorphous  mixtures  not 
only  occur  at  the  same  locality,  but  may  even  form  the  individual 
members  of  groups  of  crystals.     They  all  have  the  form  of  columbite, 
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"but  the  ratio  of  Nb  :  Ta  gradually  clianges  from  6  : 1  to  6  :  2.  Of  the 
20  specimens  analysed,  7  of  them  contain  the  Nb  and  Ta  in  the 
ratio  of  3:2,  4  in  the  ratio  of  1:1.  and  1  in  the  ratio  of  1  :  1;^. 
The  well-known  tantalite  from  North  Carolina  gives  the  formula 
CRTaoOe  +  4RN'boOfi,  while  the  columbite  from  North  field,  Massa- 
chusets,  and  from  the  Yolo  mine.  South  Dakota,  gives  the  formula 
oRTaoOfi  +  4RNb206.  If  these  specimens  are  real  tantalites  and 
oolumbites  respectively,  there  is  an  overlapping  of  specific  gravity  and 
chemical  composition  which  destroys  their  value  as  guides  in  deter- 
mining these  minerals,  when  the  columbite  and  tantalite  molecules 
are  nearly  equal  in  number.  There  is  probably,  chemically,  no  sharp 
line  between  them  ;  but  the  author  has  so  far  been  unable  to  deter- 
mine the  superior  limit  of  tantalic  acid  compatible  with  the  columbite 
form. 

A  mineral  from  Turkey   Creek,   Colorado,  gave,  on  analysis,  the 
folio  win  Of  results  : — 


I 


NbsOa. 

Ta^O,. 

SnOs. 

FeO. 

MnO. 

CaO. 

WO3. 

73-45 

2-74 

0-21 

11-32 

9-70 

0-61 

1-14 

his  is  an  almost  typical  columbite,  but  is,  like  the  Dakota  columbites, 
rich  in  manganese. 

Manganese  columbite  occurs  on  the  Advance  Claim,  in  Pennington 
Co.,  South  Dakota,  in  a  vein  of  granite.  It  has  a  sp.  gr.  of  6"  170. 
An  analysis  of  one  of  the  largest  crystals  gave  the  following  re- 
sults : — 


I 


NbA- 

Ta.05- 

SnO.. 

FeO. 

MnO. 

Total. 

47-22 

3427 

0-32 

1-89 

16-25 

99-95 

B.  H.  B. 

Artificial  Formation  of  Amphibole.  By  K.  Croustchoff 
{Compt.  rend.,  112,  G77 — 679). — The  following  substances  are  intro- 
duced successively  into  glass  flasks  :  an  aqueous  solution  of  dialysed 
silica,  containing  3  per  100,  an  aqueous  solution  of  dialysed  alu- 
minium hydroxide,  an  aqueous  solution  of  dialysed  ferric  hydroxide, 
ferrous  hydroxide,  lime-water,  magnesium  hydroxide  suspended  in 
water,  and  a  small  quantity  of  a  solution  of  potassium  and  sodium 
hydroxides.  The  flasks  are  then  made  vacuous,  and  are  sealed  up 
and  heated  at  550°  for  three  months.  The  glass  is  strongly 
attacked,  and  on  the  sides  of  the  flask  are  seen  small,  very  brilliant, 
almost  black,  flattened  prisms  of  hornblende,  with  the  face  (010) 
predominant,  (110)  often  well  developed,  and  (100)  and  (Oil) 
sometimes  distinctly  visible,  the  angle  (Oil)  (Oil)  being  148°  28'. 
The  optical  sign  is  negative,  the  extinction  (001)  (010)  =  17°  56', 
and  the  polychroism  is  not  intense.  The  crystals  had  the  composi- 
tion : — 

SiO..      AI2O3.  FesOa.      FeO.       MgO.       CaO.      NasO.    KgO.      Loss. 

42-35     8-11     7-91     1011     14-33     13-21     2-18     1-87     0-91  =  10098 

Four  other  minerals  were  formed  at  the  same  time,  namely,  small, 
pale-green  prisms,    which  seem  to  be  a  pyroxene;     colourless,    iso- 
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tropic,  rounded  grains  of  a  zeolite  ;  small,  distinct,  limpid  crystals 
of  quartz  ;  thin,  colourless,  rhombic  lamellae,  with  the  optical  pro- 
perties of  orthose  (adularia).  C.  H.  B. 


Organic    Chemistry. 


The  Reaction  Capacity  of  Chlorotrimethylene  and  some 
Allied  Compounds.  By  G.  Gustavsox  {J.  pr.  Chem.  [2],  43, 
396 — 402), — The  author  has  isolated  chlorotrimethylene  from  the  pro- 
duct of  the  action  of  chlorine  on  trimethylene ;  it  ia  a  liquid  of 
pleasant,  sweet  odour,  lighter  than  water,  in  which  it  is  insoluble, 
and  boils  at  43°  (744  mm.)  ;  it  is  to  be  treated  of  in  a  future  com- 
munication. 

Chlorotrimethylene  and  dichlorotrimethylene  were  sealed  up  in 
tubes  with  bromine  in  the  proportions  C3H5CI  -f  Bra  and  C3H4CI2 
+  Bro,  after  the  manner  previously  described  by  the  author  {Ann. 
Chim.  Phijs.  [5],  2).  Several  such  tubes  were  prepared  and  kept  in 
the  dark  at  16 — 18° ;  from  time  to  time  a  tube  was  broken  by  being 
shaken  in  a  stoppered  vessel  containing  potassium  iodide  solution,  the 
liberated  iodine  was  estimated,  and  the  amount  of  uncombined 
bromine  remaining  in  the  tube  thus  determined.  In  this  way  the 
progress  of  the  two  reactions  could  be  watched  under  similar  con- 
ditions. The  results  given  show  that  chlorotrimethylene  combines 
more  rapidly  with  bromine  under  these  conditions  than  dichlorotri- 
methylene does;  thus,  after  81  days,  31*63  per  cent,  of  bromine  was 
still  uncombined  in  the  chlorotrimethylene  tube,  while,  after  84  days, 
51 '32  per  cent,  remained  uncombined  in  the  dichlorotrimethylene  tube  ; 
moreover,  in  the  former  only  1*2  per  cent,  of  the  bromine  which  had 
disappeared  was  found  as  hydrogen  bromide,  whereas  as  much  as 
12  per  cent,  was  so  found  in  the  latter.  Similar  experiments  with 
trimethylene  showed  that  it  combines  more  rapidly  with  bromine 
than  either  of  the  above  chloro-substitution  products. 

Wislicenus  has  shown  {Annalen,  248,  308)  that  of  the  two  chloro- 

propylenes  that  which  has  the  formula       H  is  much  more  stable 

towards  alcoholic  potash  than  its  isomeride;  the  author  has  treated 
chlorotrimethylene  and  allyl  chloride  under  similar  conditions  with 
alcoholic  potash,  and  finds  that  the  former  is  much  more  stable  towards 
this  reagent  than  the  latter.  All  the  experiments  hitherto  made  show 
that  of  the  isomerides  of  the  formula  C3H5CI  chlorotrimethylene  is 
the  most  stable  towards  alcoholic  potash. 

Chlorotrimethylene  is  somewhat  more  easily  decomposed  by  water 
than  dichlorotrimethylene.  A.   G.  B. 


m. 


Dimolecular   Ethyl  Cyanide.     By  P.   S.  Burns  (J.  pr.   Chei 
[2],  43,  406—408;  compare  Abstr.,  1889,  114,  hl7).—Be7izoylimido- 
propionylethyl  cyanide,  COPh-NiCEt-CoHi'C^,  is  obtained  by  warming 
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a  mixture  of  benzoic  chloride  with  imidopropionyletliyl  cyanide,  in 
molecular  proportion,  in  ether  on  the  water-bath,  evaporating  the 
ether,  neutralising  the  aqueous  solution  of  the  residue  with  ammonia, 
and  recrystallising  the  precipitate  from  alcohol ;  it  forms  beautiful 
needles  melting  at  198°,  and  sparingly  soluble  in  cold  alcohol  and 
ether.     The  hydrochloride  crystallises  in  slender  needles. 

oc-Imidopropioriylhenzoyle^hyl  cyanide,  !N'H!CEt"CMe(C!N')'COPh, 
isomeric  with  the  above,  is  obtained  when  the  product  of  the  action 
of  sodium  on  ethyl  cyanide,  that  is,  the  mixture  of  NaCN  and 
CeHgNaNa,  is  suspended  in  light  petroleum  and  acted  on  by  benzoic 
chloride ;  it  separates  from  the  tiltrate  as  a  pale-yellow  oil.  It  is 
decomposed  by  hydrochloric  acid,  and  this  proves  that  it  is  not 
identical  with  the  foregoing  compound. 

When  phthalic  anhydride  is  melted  with  imidopropionylethyl 
cyanide  in  molecular  proportion,  phthalimide  and  propionylethyl 
cyanide  (a-cyanodiethyl  ketone)  are  formed. 

Oxirnidopropionylethyl  cyanide,  NOHICEt'CHMe'CN",  obtained  by 
shaking  the  aqueous  solutions  of  hydroxylamine  and  imidopropionyl- 
ethyl cyanide,  iu  molecular  proportion,  and  extracting  with  ether, 
crystallises  in  slender  needles,  and  melts  at  42°.  The  hydrochloride 
and  zincochloride  were  obtained.  A.  G.  B. 

Boiling  Point  of  Diisopropylcarbinol.  By  G.  Poletaeff  {Ber., 
24,  1308 — 1314). — Diisopropyl  ketone,  prepared  by  the  distillation 
of  calcium  isobutyrate,  does  not  reduce  ammoniacal  silver  solution,  as 
stated  by  Miinch.  Diisopropylcarbinol  is  best  obtained  from  the 
ketone  by  treatment  with  sodium  amalgam  in  considerable  excess ; 
ihe  liquid  is  at  first  cooled,  but,  as  the  reaction  approaches  com- 
pletion, the  application  of  heat  is  necessary ;  the  operation  extends 
over  two  months.  The  alcohol  boils  at  140°  under  a  pressure  of 
760  mm. ;  not  at  131-5°,  as  stated  by  Miinch.  The  sp.  gr.  is  0-8445 
at  074°,  and  the  coefficient  of  expansion  between  0°  and  20°  =  0-00094 ; 
the  refractive  index  for  Ra  1-42047,  and  for  Hy  =  1-43156.  On 
oxidation  with  chromic  anhydride,  diisopropyl  ketone,  isobutyric 
acid,  acetone,  and  acetic  acid  are  formed.  Biisopropylcarhinyl  acetate 
is  prepared  by  heating  the  alcohol  with  acetic  anhydride  in  a  sealed 
tube  for  12  hours  at  120°  ;  it  boils  at  159*7°  under  a  pressure  of  752 
mm.,  has  a  sp.  gr.  of  0-8856  at  074°,  and  an  expansion  coefficient, 
from  0— 207  of  0-00101.  The  alcohol  is  regenerated  by  heating  with 
alcoholic  potash. 

Applying  the  above  boiling  point  to  the  expression  MeOH  + 
2Pr^0H  -  CHPr^,-OH  =  2H2O,  that  is  to  say,  60°  +  (82-8  x  2) 
—  140°  =  85"6°,  428°  is  obtained  as  the  equivalent  for  1  mol.  of 
water;  the  value  previously  obtained  from  methylisopropylcarbinol 
IS  40-3°,  therefore  41*5°,  the  mean  of  these  two  numbers,  may  be  con- 
sidered to  be  the  constant  for  calculating  the  boiling  point  of 
secondary  alcohols  with  secondary  radicles.  J.  B.  T. 

Euly te.  By  A.  Angeli  (Ber.,  24,  1303— 1305).— Eulyte,  C6H6]S'407, 
which  is  formed  by  the  action  of  nitric  acid  on  citraconic  acid,  is 
not  altered  by  treatment  with  acetic  anhydride  and  benzoic  chloride, 
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or  with  hydroxylamine  or  plienylhydrazine.  When  heated  with 
sulphuric  acid,  or  hydrochloric  acid,  under  pressure,  decomjDOsition 
takes  place  ;  by  the  action  of  alkalis  at  the  ordinary  temperatnre, 
nitrous  acid  is  eliminated,  and  on  the  addition  of  iodine  to  the  solu- 
tion, iodoform  is  deposited  in  considerable  quantity. 

By  the  distillation  of  eulyte  with  hydrogen  potassium  sulphate  and 
a  little  powdered  pumice,  nitrous  fumes  are  evolved,  and  a  yellow, 
viscid  liquid  is  obtained  ;  this  is  probably  a  dihetone  of  the  formula 
CeHeT^J^eOe ;  it  does  not  react  Avith  orthophenylenediamine.  On  treat- 
ment with  phenylbydrazine  in  dilute  acetic  acid  solution,  a  diphemjl- 
liydrazone,  CisHjeNeO^,  is  deposited,  which  crystallises  from  alcohol 
in  orange-yellow  plates  melting  at  110 — 111°.  J.  B.  T. 

Solvent  for  Cellulose.  Bj  C.  F.  Cross  and  E.  J.  Bevax  (Chem. 
Neu's,  63,  66). — The  authors  find  that,  by  dissolving  zinc  chloride  in 
twice  its  Aveight  of  hydrochloric  acid,  a  solution  of  sp.  gr.  1-44  is 
obtained,  which  dissolves  cellulose  instantly  Avithout  sensible  modifi- 
cation, and  hence  provides  a  useful  soh^ent,  especially  suitable  for 
the  chemical  or  microscopical  investigations  of  the  A'egetable  fibres. 

D.  A.  L. 

Action  of  Nitric  Acid  on  Acetonylacetone.  By  A.  Angeli 
(Bei\,  24,  1305 — 1306). — On  Avarming  acetonylacetone  Avith  5  parts 
of  concentrated  nitric  acid,  an  energetic  reaction  occurs,  and,  on 
'iooling,  large,  colourless  crystals  are  deposited  which  melt  at 
128—129".  The  compound  has  the  formula  CeHiNoOa,  and  is  readily 
soluble  in  benzene,  acetone,  or  ethyl  acetate  ;  it  is  not  acted  on  by- 
alkaline  carbonates,  but  dissolves  in  aqueous  alkalis  with  a  yellow 
colour,  and  does  not  give  the  nitroso-reaction.  The  phenylhydrazone, 
CGH4No02!N2HPh,  crystallises  from  alcohol,  on  the  addition  of  light 
petroleum,  in  small,  yellow  needles  and  melts  at  161°  with  decomposi- 
tion. The  author  suggests  one  or  other  of  the  following  formulae  for 
the  ketone : — 

^„  ^CMe-C:N0  ^^/CMe-C-NO 

^^<co-6:n6^  ^^<co-t!.NO- 

J.  B.  T. 

Dibutyryl  and  Di-isovaleryl.  By  H.  Klinger  and  L.  Schmitz 
{Ber.,  24,  1271—1276). — The  results  of  the  investigation  of  the  con- 
stitution of  isobenzile,  Avhich  have  shoAvn  it  to  be  diphenylacetjdene 
benzcate  (this  vol.,  p.  931),  make  it  probable  that  the  supposed  di- 
butyryl of  Freund  (Annalen,  118,  33)  and  the  di-isoA'aleryl  of  Briihl 
(Abstr.,  1879,  520)  have  a  similar  constitution.  It  has  already  been 
pointed  out  by  V.  Meyer  that  they  cannot  be  really  a-diketones,  as 
they  are  colourless  substances  (Ber.,  21,  809,  footnote).  The  authors 
have,  therefore,  re-examined  these  compounds,  and  the  results  already 
obtained  shoAv  that  in  all  probability  they  are  also  ethereal  salts  of 
glycols. 

Dibutyryl  Avas  obtained  in  the  manner  described  by  Miinchraeyer 
(Abstr.,  1886,  350),  namely,  by  acting  on  an  ethereal  solution  of 
butyric  chloride  Avith  sodium  wire.  It  is  obtained  as  an  oil,  and  boils 
at  l55 — 165°  under  a  pressure  of  12  mm.     On  warming  Avith  alcoholic 
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potash,  it  yields  butyric  acid,  and  a  yellowish  oil  which  boils  at 
lg0_-190°  and  has  the  composition  CgHieOo.  This  has  in  all  prob- 
bility  the  constitution  OH•CHPl^•COPr^  and  may  be  termedh ittyrom. 
It  combines  with  phenylhydrazine,  forming  a  hijclrazone  crystallising 
in  straw-yellow  needles  and  melting  at  V?>b°.  The  supposed  dibutyryl- 
monoxime  obtained  by  Mlinchmeyer  (loc.  cit.)  is  probably  butyroin- 
monoxime.  When  butyroin  is  boiled  with  aqueous  potash  in  presence 
of  air,  it  yields  dipr opy I gly collie  acid,  OH-CPrVCOOH,  just  as  benzoin 
yields  benzilic  acid.  The  new  acid  crystallises  from  water  in  long, 
-white  needles,  melts  at  72 — 73°,  and  yields  a  barium  salt, 

[OH-CeHu-COOjsBa, 

crystallising  in  white  scales.  From  these  results  there  can  be  little 
doubt  that  dibutyryl  is  in  reality  dipropylacetylene  dibutyrate, 
CH3-[CHo]o-COO-CPr-:CPi-OOC-[CHo>CH3. 

Di-isovaleryl  is  obtained  in  a  similar  manner  to  dibutyryl  from 
isovaleric  chloride.  It  distils  with  slight  decomposition  at  155—165° 
under  12  mm.  pressure,  and  is  resolved  by  alcoholic  potash  into  valeric 
acid  and  an  oil  which  boils  at  85—95°  under  a  pressure  of  12  mm., 
has  the  composition  C10H20O2,  and  is  in  all  probability  isovaleroin, 
C4H9-CO-CH(OH)-C4Ho.  It  combines  with  phenylhydrazine,  and  on 
heating  with  potash  in  presence  of  air,  forms  a  new  acid,  apparently 
■di-isobiiiylglycollic  acid,  OH-C(C4H9)o-COOH,  which  crystallises  from 
water  in  long,  white  needles  melting  at  114°.     Hence  it  appears  that 

CA-COO-C-C4H9 
'^i-\^QYd\evj\i^  di-isobutylacetylene  di-isovalerate,  rCsd-C'C  TT  * 

H.  G.  C. 
Angelic  Acid.  By  E.  Schmidt  {Arch.  Pharm.  [2],  29,  68—71). 
— Finding  that  a  sample  of  angelic  acid  25  years  old  was  pure 
methylcrotonic  acid,  the  author  supposed  that  the  conversion  had 
come  about  simply  by  long  keeping,  especially  as  Demar^ay  (Compt. 
rend.,  10,  83,  906)  has  shown  that  the  application  of  heat  causes  the 
change.  Further  examination  of  other  samples,  even  50  years  old, 
shows,  however,  that  angelic  acid  can  be  preserved  unchanged.  Not- 
withstanding the  assertions  made  in  text-books  that  this  acid  exists 
in  angelica  root,  either  in  the  free  state  or  as  an  ethereal  compound 
from  wliich  distillation  with  water  sets  it  free,  it  is  probable  that  the 
acid  is  a  decomposition  product  of  some  unknown  compound  occurring 
in  the  root.  J.   T. 

Substitution  Derivatives  of  Succinic  Acid.  By  C.  A.  Bisch- 
OFF  (Ber.,  24,  1064 — 1074). — No  isomeride  of  succinic  acid  could 
be  obtained  by  dissolving  succinic  anhydride  in  water  at  low 
temperatures.  An  attempt  to  isolate  isomerides  of  methyl-  and  ethyl- 
fiuccinic  acids  by  fractional  crystallisation  from  benzene  and  chloro- 
form also  gave  negative  results.  In  order  to  ascertain  whether 
derivatives  of  glutaric  acid  are  formed  as  secondary  products  in  the 
preparation  of  substituted  succinic  acids  from  ethyl  malonate,  ethyl 
ethylpropenyltricarboxylate  was  prepared  as  formerly  described 
^(Abstr.,  1890,  743j,  and  then  hydrolysed.     No  ethylglutaric  acid  was 
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obtained,  but  the  two  syrametrical  ethylmetbylsuccinic  acids  were 
again  found  in  the  distillate,  the  anhydrides  of  these  acids  ha  vino- 
very  nearly  the  same  boiling  points.  In  the  preparation  of  the  two 
symmetrical  diethylsnccinic  acids  also  no  glutaric  acid  Avas  obtained. 
The  anhydrides  of  these  two  acids  have  nearly  the  same  boiling 
point.  Attempts  to  obtain  an  optically  active  diethylsnccinic  acid 
w^ere  not  snccessful. 

The  author  gives  a  list  of  the  substitution  products  of  succinic 
acids  which  have  up  to  the  present  been  prepared,  together  with 
their  melting  points.  The  monosubstitution  derivatives  all  melt  at 
91 — 114°,  the  symmetrical  di-derivatives  at  115 — 188°,  the  asym- 
metrical dimethyl-  and  all  tri-derivatives  at  139 — 141°,  the  parasym- 
metrical  di-derivatives  at  154 — 197°,  and  tetramethylsuccinic  acid 
at  200°.  The  only  exceptions  to  this  rale  are  the  monobenzyl-, 
diphenyl-,  and  Zelinsky's  mesoethylmethylsuccinic  acid,  and  also- 
succinic  acid  itself.  H.  C. 

Theoretical  Results  of  Studies  in  the  Succinic  Acid  Group. 
By  C.  A.  BiscHOFF  (Ber.,  24, 1074— 1085).— To  explain  the  isomerism 
of  derivatives  of  succinic  acid,  the  author  formerly  put  forward  a 
theory  of  dynamical  isomerism  (Abstr.,  1890,  723),  according  to  which 
the  rotation  of  singly  bound  carbon  atoms  may  be  limited,  owing  to 
the  vibrations  of  the  atomic  complexes  in  the  molecule  causing  inter- 
ference with  one  another.  If  this  interference,  or,  as  the  author  terms 
it,  "  collision,"  takes  place  between  carboxyl  groups,  it  will  probably 
be  attended  with  loss  of  water  and  the  formation  of  an  anhydride. 
On  the  other  hand,  collision  between  alkyl  groups  might  result  in 
limitation  of  the  free  rotation  of  the  carbon  atoms  with  which  they 
were  united,  and  the  consequent  occun^ence  of  isomerides. 

On  the  latter  assumption,  the  occurrence  of  isomeric  trimethylsuc- 
cinic  acids,  said  to  have  been  recently  obtained  by  Zelinsky  and 
Besredka,  would  be  in  perfect  accordance  with  the  theory.  Careful 
consideration  of  Zelinsky  and  Besredka's  results  leads,  however,  to 
the  conclusion  that  the  isomeric  trimethylsuccinic  acid  was  in  reality 
dimethylglutaric  acid,  and  that  up  to  the  present  only  one  trimethyl- 
succinic acid  has  been  obtained.  H.  C. 

Dynamical  Hypothesis  in  its  Application  to  the  Succinic 
Acid  Group.  By  C.  A.  Bischoff  (Ber.,  24,  1085— 1095).— The 
dynamical  hypothesis,  explained  in  a  former  paper  (Abstr.,  1890,  723), 
is  applied  to  the  cases  of  isomerism  among  the  succinic  acid  deriva- 
tives. It  is  necessary  to  assume  with  Wislicenus  that  carboxyl  is 
repelled  by  carboxyl,  with  Baeyer  that  methyl  is  only  slightly  re- 
pelled or  even  attracted  by  methyl,  and  also  that  carboxyl  repels 
methyl.  The  influence  of  the  attraction  of  methyl  or  alkyl  groups  for 
one  another  would  bring  about  a  proximity  of  the  carboxyl  groups. 
From  this  would  result  the  ready  formation  of  anhydrides  and  in- 
creased conductivity  noticed  in  the  higher  substituted  succinic  acids. 
If  under  any  influence,  such  as  that  of  a  dehydrating  agent,  carboxyl 
were  brought  into  proximity  with  carboxyl,  and  the  agent  then  re- 
moved, the  tw^o  carboxyl  groups  w^ould  repel  one  another,  unless  the 
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counter-attraction  of  two  alkyl  groups  for  one  another  overcame  the 
repulsion.  This  repulsion  also  would  be  counteracted  by  the  tendency 
of  an  alkyl  group  to  repel  carboxyl,  and  therefore  the  separation  of 
carboxyl  from  carboxyl  could  only  be  effected  with  difficulty.  This 
explains  the  fact  that  asymmetrical  dimethylsuccinic  acid  only  exists 
in  one  modification,  and  trimethylsuccinic  acid  exists  probably  in  two 
active  enantiomorphic  forms,  the  ordinary  acid  being  a  mixture  of 
the  two. 

The  further  application  of  the  hypothesis  to  the  succinic  acids  is 
fully  discussed  by  the  author  with  the  aid  of  diagrams.  It  has  the 
advantage  over  that  of  Meyer  and  Riecke  (Abstr,,  1888,  549)  that  no 
assumptions  are  made  as  to  so-called  positive  or  negative  groups,  and 
the  conception  of  affinity  is  as  far  as  possible  excluded  in  favour  of  a 
purely  mechanical  attraction  or  repulsion.  H.   C. 

Oxidation  Products  of  Brominated  Thiophens.  By  G.  Cia- 
MiciAX  and  A.  Angeli  (^er.,  24,  1347 — 1351). — The  dibromomaleic 
anhydride  obtained  from  tetrabromothiophen  and  nitric  acid  (this 
vol.,  p.  427)  melts  at  117 — 118°,  even  after  repeated  distillation  in  a 
stream  of  dry  carbonic  anhydride  and  crystallisation  from  a  mixture 
of  benzene  and  light  petroleum,  whereas  that  obtained  from  maleic 
acid  melts  at  114 — 115°.  When  the  supposed  dibromacetylacrylic 
acid  prepared  from  a-tribromothiotolen(Zoc.  cit.)[s  reduced  with  sodium 
amalgam  in  the  presence  of  sulphuric  acid,  ether  extracts  an  oily 
product  which,  on  dissolving  in  chloroform  and  treating  with  bromine, 
yields  a  compound  which  crystallises  from  chloroform  in  colourless 
needles,  melts  at  114 — 115°,  and  has  all  the  properties  of  dibromo- 
^^levulinic  acid.  When  tetrabromothiophen  (3  grams)  is  dissolved  in 
j^WO  per  cent,  acetic  acid  (50  c.c),  and  boiled  with  chromic  anhydride 
'^^^5  grams),  bromine  is  evolved,  and  a  reddish-yellow,  crystalline 
powder  separates,  which  is  very  sparingly  soluble  in  the  ordinary 
.solvents,  and  is  purified  by  crystallisation  from  a  large  quantity  of 
boiling  xylene  ;  it  has  the  composition  represented  by  the  formula 
CfjBr4S202,  does  not  melt  at  310°,  but  sublimes  without  decomposition 
when  heated  on  platinum  foil ;  it  dissolves  in  alkalis  with  a  brown 
colour,  and  hydrogen  sulphide  is  evolved  on  heating  with  phenyl- 
hydrazine.  A  second  compound  separates  in  yellow  flocks  on  adding 
light  petroleum  to  the  xylene  filtrate  from  the  red  compound.  A  red 
compound  closely  resembling  that  above  described  is  also  obtained 
by  treating  a-tiibromothiotolen  with  chromic  anhydride.  When 
aa'-dibromothioxylen  and  aa'-methylphenyltribromothiophen  are  oxi- 
dised with  nitric  acid,  semi-solid  or  amorphous  substances  are  formed 
whose  purification  is  difficult ;  better  results  may,  however,  be  obtained 
F  W^^  varying  the  conditions  of  the  experiments. 

The  concluding  portion  of  the  paper  is  devoted  to  a  discussion  of 
the  configuration  of  thiophen,  pyrroline,  and  furf  uran.       A.  R.  L. 

So-called  Isothiocyanoethylsulphine.  By  A.  Miolati  {A^malen, 
262,  61— 81).— The  compound  obtained  by  Glutz  (Annalen,  153,  313) 
by  treating  ethylenethiocarbimide  with  tin  and  hydrochloric  acid, 
and  named  by  him  isothiocyanoethylsulphine  chloride,  has  the  con- 
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stitution  I  rr  c<>C!NH,HCl,  and  should  therefore  be  called  a-imido- 

methylene  ethylene  bisulphide  hydrochloride  ;  its  formation  from 
ethylenethiocarbimide  is  most  easily  explained  by  assuming  tliat  an 
intermediate  product  of  the  constitution  SH'CH2*CH2*S*CO-NH2  is 
first  formed  by  the  addition  of  1  mol.  HoO. 

/x-Imidomethylene  ethylene  bisulphide  hydrochloride  is  obtained 
when  ethylenethiocarbimide  is  boiled  for  a  long  time  with  concen- 
trated hydrochloric  acid,  but  it  is  best  prepared  by  heating  ethylene- 
thiocarbimide with  excess  of  tin  and  concentrated  hydrochloric  acid  \ 
the  stannocJiloride,  (C3H5S2N)o,H2SnCl4,  is  deposited  from  the  cold 
filtered  solution;  and  can  be  purified  by  recrystallisation  from  hot 
water.  The  hydrochloride,  obtained  by  decomposing  the  stanno- 
chloride  with  hydrogen  sulphide  and  evaporating  the  filtered  solution, 
crystallises  from  hot  alcohol  in  nacreous  scales,  but  it  cannot  be  freed 
from  ammonium  chloride  without  considerable  loss  ;  the  preparation 
employed  in  the  experiments  described  below  contained  a  little 
ammonium  chloride.  When  the  hydrochloride  is  oxidised  with  nitric 
acid  of  sp.  gr.  1*52,  it  is  converted  into  ethylenedisulphonic  acid 
(m.  p.  104",  corr.),  and  when  treated  with  potassium  carbonate,  it 
yields  ammonia  and  diethylene  tetrasulphide. 

The  free  imidomethylene  ethylene  bisuliDhide  can  be  obtained  by 
shaking  the  hydrochloride  with  potassium  carbonate  and  ether,  and 
then  evaporating  the  ethereal  solution ;  it  is  a  colourless  oil,  having  a 
slight  mercaptan-like  odour,  and  it  decomposes  on  exposure  to  the 
air,  with  formation  of  diethylene  tetrasulphide.  It  is  insoluble  in 
water,  gives  with  silver  nitrate  a  colourless  silver  derivative,  and  is 
quickly  decomposed  by  cold  dilute  alkalis.  The  hydriodidey 
C4H7S2N',HI,  is  obtained  when  the  hydrochloride  of  the  base  is 
warmed  with  methyl  iodide  in  alcoholic  solution;  it  crystallises  m 
colourless  needles,  turns  brown,  and  melts  at  182 — 184"  with  com- 
plete decomposition,  and  is  very  readily  soluble  in  water  and  hot 
alcohol. 

Metliylimidomethylene  ethylene  bisulphide,  i  ^>C!NMe,  prepared 

by  decomposing  the  hydriodide  with  alkalis,  is  an  oil ;  it  quickly 
decomposes  with  evolution  of  methylamine,  being  converted  into  a 
colourless,  amorphous  compound,  probably  diethylene  tetrasulphide. 

Acetylimidomethylene  ethylene  bisulphide,  i     '     '>C!NAc,  is  formed 

when  the  hydrochloride  of  the  base  is  boiled  with  excess  of  acetic 
anhydride  ;  it  crystallises  from  alcohol  and  benzene  in  thin  plates, 
melts  at  69°,  and  is  readily  soluble  in  alcohol  and  benzene,  but  only 
sparingly  in  ether,  and  almost  insoluble  in  water;  it  is  decomposed 
by  alkalis,  and  when  warmed  with  benzoic  chloride  it  is  converted 
into  a  crystalline  compound,  probably  the  benzovl  derivative,  which 
melts  at  141— 143^ 

Oximidom ethylene  ethylene  bisulphide,    i      '     ">C!N-OH,  can  be  ob- 

CH2*S 
tained    by  warming  the  hydrochloride   with   hydroxylamine  hydro- 
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chloride  in  faintly  alkaline  solution,  and  tlien  allowing  the  filtered 
solution  to  cool ;  it  crystallises  in  long,  colourless  needles,  melts  at 
126°  (corr.),  and  is  almost  insoluble  in  cold  water,  but  readily  soluble 
in  hot  water,  alcohol,  glacial  acetic  acid,  alkalis,  and  acids  ;  it  is  not 
decomposed  by  boiling  concentrated  hydrochloric  acid.  The  hydr- 
azone,  CoHioSo^o,  prepared  by  warming  an  aqueous  solution  of  the 
hydrochloride  with  phenylhydrazine  hydrochloride  and  sodium, 
acetate,  and  then  adding  sodium  carbonate,  crystallises  from  hot 
alcohol  in  greyish  plates,  melts  at  88°,  and  is  insoluble  in  hot  water, 

«id  only  sparingly  soluble  in  ether,  but  readily  in  alcohol. 
.Ethylimidomethylene  ethylene  hisulpJiide,  i  "  %C!NEt,  is  formed 
hen  a  33  per  cent,  solution  of  ethylamine  is  added,  drop  by  drop,  to 
a  hot,  concentrated  solution  of  the  hydrochloride  of  the  base ;  after 
boiling  until  the  evolution  of  ammonia  is  at  an  end,  and  then  adding 
stannous  chloride,  the  stannochloride  (C5H9S2N)2,H2SnCl4,  is  depo- 
sited in  crystals.  The  stannochloride  of  the  allyl  derivative  was 
prepared  in  like  manner ;  it  has  the  composition  (CGH9S2l!^)2,HoSnC]4. 
The  paratoJyl  derivative  is  precipitated  as  an  oil  on  treating  a  solu- 
tion of  the  imido-base  with  paratoluidine ;  the  hydrochloride^ 
CioHnSoN,HCl,  separates  from  ether  in  colourless  needles,  melts  at 
about  168°  with  decomposition,  and  is  decomposed  by  water.  The 
parahydroxyphenyl  derivative,  prepared  by  treating  a  solution  of  the 
imido-base  with  paramidophenol,  separates  from  hot  alcohol  in  large, 
dirty-brown  crystiils,  melts  at  204 — 205°,  and  is  soluble  in  alkalis, 
i^^ut  insoluble  in  acids. 

I^B  When  the  hydrochloride  of  the  imido-base  is  dissolved  in  alcoholic 
^^arbon  bisulphide,  and  the  solution  gradually  treated  with  alcoholic 

potash,  ethylene  thiocarbonate,    i  „'     ]>CS   (m.  p.  40 — 41°,  corr.),  is 

formed ;  when  this   substance  is  treated  with   hydroxylamine,   it  is 

converted  into  the  oxime   described  above,  and    on   oxidation  with 

^jnoderately   dilute   nitric  acid,    it   yields    ketomethylene  bisulphide, 

HHJtt  o!^C0,  and  not  ethylene  thioxycarbonate,  as  was  supposed  by 

Husemann  {Annalen^  123,  83). 

^-Imidomethylene  pi'opylene  bisulphide,   I  ^C!NH,  is  formed 

when  propylenethiocarbimide  is  boiled  with  tin  and  hydrochloric 
acid  ;  the  stannochloride,  (C4H7S3N)2,HoSnCl4,  crystallises  from  water 
in  plates,  and  is  readily  soluble.  The  hydrochloride,  C4H7S2N',HC1, 
forms  well-defined  plates,  melts  at  172 — 175°,  and  is  readily  soluble 
in  water.  The  acetyl  derivative,  CeHgS.NO,  prepared  by  boiling  the 
hydrochloride  with  acetic  anhydride,  is  a  crystalline  powder  which 
melts  at  59-5'',  and  is  almost  insoluble  in  water  and  ether,  but  very 
readily  soluble  in  alcohol. 

When  trimethylenethiocarbimide  is  boiled  with  tin  and  hydro- 
chloric acid,  it  yields  trimethylenemercaptan,  and  not  imido- 
methylenetrimethylene  bisulphide.  F.   S.  K. 
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Preparation  of  Pyromucic   Acid  from  Furfuraldehyde,     Bj 

J.  VoLHARD  (Annaleri,  261,  379 — 380). — A  better  method  for  the  pre- 
paration of  pyromucic  acid  than  that  described  by  Schiff  (compare 
this  vol.,  p.  676)  is  to  oxidise  furfuraldehyde  with  potassium  perman- 
ganate. For  this  purpose  furfuraldehyde  (9"6  grams)  is  mixed  with 
water  (400  c.c.)  and  potassium  hydroxide  (26  grams),  and  a  solution 
of  potassium  permanganate  (10'5  grams)  in  water  (400  c.c.)  gradually 
added,  the  temperature  being  kept  below  20° ;  the  solution  is  then 
boiled,  filtered,  the  filtrate  evaporated  to  a  small  volume,  mixed  with 
hydrochloric  acid,  and  extracted  with  ether.  The  yield  of  the  crude 
acid  is  about  89  grams  ;  it  is  most  easily  obtained  in  a  pure  condition 
by  sublimation,  the  acid  being  heated  at  130 — 140°  in  a  glass  tube 
through  which  is  passed  a  stream  of  air  under  a  pressure  of  about 
50—60  mm.  F.  S.  K. 

Furazancarboxylic  Acid.  By  L.  Wolff  and  P.  F.  Gans  (Ber.,  24, 
1165 — 1172). — Diisonitrosovaleric  acid,  when  treated  with  concentrated 
sulphuric  acid,  loses  a  molecule  of  water,  and  is  converted  into  furazan- 
propionic  acid.  The  latter,  under  the  action  of  cold  sodium  hydroxide 
or  ammonia,  is  converted  into  the  isomeric  cyanonitrosobutyric  acid, 
CN-C(!N0H)'CHo*CH2'C00H,  andon  oxidation  it  yields  furazancarb- 
oxylic acid,  which  is  converted  by  alkali  into  cyanonitrosoacetic  acid. 

Mirazancarboxylic  Acid. — The  oxidation  of  furazanpropionic  acid 
by  means  of  potassium  permanganate  is  a  somewhat  difficult  operation, 
as  the  action  either  goes  too  far,  or  not  far  enough,  unless  special 
care  is  taken.  The  following  conditions  give  a  good  yield.  Furazan- 
propionic acid  (2  grams)  is  dissolved  in  a  mixture  of  concentrated 
sulphuric  acid  (20  grams)  and  water  (100  c.c),  heated  at  85 — 90°, 
and  mixed  with  a  hot  saturated  solution  of  permanganate  (20  grams) 
in  four  portions.  The  oxidation  at  first  proceeds  rapidly,  afterwards 
more  slowly,  and  is  complete  in  8 — 9  hours.  The  acid  is  extracted 
with  ether,  and  purified  by  crystallisation  from  benzene.  It  is  very 
easily  soluble  in  water,  ether,  and  alcohol,  somewhat  easily  in  boiling 
chloroform  and  benzene,  and  sparingly  in  carbon  bisulphide  and  light 
petroleum.  From  benzene,  it  crystallises  in  long  leatlets  or  needles 
of  satiny  lustre,  and  melts  at  107"^  to  a  colourless  oil.  It  dissolves  in 
aqueous  alkalis  with  a  deep  yellow  coloration,  and  is  immediately  con- 
verted into  the  isomeric  cyanonitrosoacetic  acid  ;  on  boiling  with 
water  it  is  slowly  decomposed  with  formation  of  hydrocyanic  acid.  The 
aqueous  solution  reddens  litmus,  and  with  carbonates  yields  well  cha- 
racterised salts,  which  are  unstable  to  boiling  water.  The  calcium  salt, 
(C3HN203)oCa  +  HoO,  obtained  by  saturating  the  cold  acid  solution 
with  calcium  carbonate,  crystallises  in  small  needles,  and  is  easily 
soluble  in  water.  By  boiling  the  aqueous  solution,  it  is  slowly  con- 
verted into  calcium  cyanonitrosoacetate,  hydrocyanic  acid  being 
formed  at  the  same  time.  The  silver  salt,  CaHNoOsAg,  is  obtained 
as  a  white,  crystalline  precipitate  on  adding  silver  nitrate  to  a  solution 
of  the  calcium  salt.  It  dissolves  somewhat  easily  in  boiling  water, 
crystallises  in  shining  needles,  and  decrepitates  when  quickly  heated. 
By  prolonged  boiling  with  water,  it  is  converted  into  a  sparingly 
soluble,  yellow  crystalline  salt. 
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Cijanonitrosoacetic  acid,  NC-C(NOH)'COOH,  is  obtained  by  treating 
fnrazancarboxylic  acid  with  excess  of  sodium  hydroxide,  strongly 
acidifying  the  solution  with  sulphuric  acid,  and  extracting  with  ether. 
The  acid  is  purified  by  crystallisation  from  a  mixture  of  benzene  and 
ether,  and  then  from  water.  It  is  very  easily  soluble  in  water,  ether, 
and  alcohol,  sparingly  so  in  benzene,  petroleum,  and  carbon  bisulphide, 
crystallises  in  colourless  prisms  containing  ^  mol.  HoO,  and  melts  at 
103°.  The  anhydrous  acid  melts  at  129°  with  violent  frothing,  and  is 
converted  into  a  crystalline  compound,  which  is  probably  cyanuric  acid. 
The  aqueous  solution  reacts  strongly  acid  ;  with  ferric  chloride  it  gives 
a  red  coloration,  which  disappears  on  the  addition  of  a  mineral  acid. 
When  boiled  with  water,  it  evolves  hydrocyanic  acid,  and  when  boiled 
with  potassium  hj^droxide,  is  converted  into  ammonia  and  nitroso- 
malonic  acid.  Towards  alkaline  carbonates  it  behaves  as  a  bibasic 
acid,  and  yields  salts  of  the  formula  NC-C(:XOM)-COOM,  which  are 
yellow  when  dry.     The  acid  salts  are  colourless.     The  normal  calcium 

alt,  CN*C<^p,^Q>Ca  +  THoO,  is  obtained  by_saturating  an  aqueous 

solution  of  the  acid  with  calcium  carbonate,  and  evaporating  over 
sulphuric  acid.  It  crystallises  in  colourless,  six-sided  tablets,  and  is 
easily  soluble  in  hot  water,  less  so  in  cold  water.  When  dried  in  a 
desiccator,  it  loses  4  mols.  HoO,  and  is  converted  into  a  lemon-yellow 
powder ;  the  remaining  water  of  crystallisation  is  not  lost  at  100°, 
and  at  a  higher  temperature  the  salt  turns  brown.  The  yellow  salt 
takes  up  water  to  form  the  colourless  salt,  and  dissolves  in  water  to  a 
yellow  solution,  which,  on  the  addition  of  ferric  chloride,  turns  deep  red. 
^he  normal  silver  salt  is  obtained  as  a  yellow,  crystalline  precipitate 
n  adding  silver  nitrate  to  a  solution  of  the  normal  calcium  salt.  It 
s  sparingly  soluble  in  water,  easily  so  in  excess  of  nitric  acid  or 
mmonia,  and  decrepitates  when  gently  heated.  The  acid  salt, 
CsHNoOaAg,  is  obtained  by  careful  addition  of  nitric  acid  to  the 
normal  salt,  and  also  as  a  white  crystalline  precipitate  by  adding 
silver  nitrate  to  an  aqueous  solution  of  the  free  acid.  It  crystallises 
from  boiling  water  containing  nitric  acid  in  long,  colourless  needles, 
decrepitates  when  heated,  and  is  converted  by  prolonged  boiling  with 
water,  more  easily  by  warming  with  ammonia,  into  the  yellow  normal 
alt. 

Nitrosomalonic  acid  is  obtained  in  theoretical  quantity  by  boiling 
1  part  of  cyanonitrosoacetic  acid  or  furazancarboxylic  acid  with  potash 
(2  parts)  and  water  (6  parts)  in  a  reflux  apparatus  as  long  as  ammo- 
nia is  evolved.  It  melts  at  139°,  decomposes  when  strongly  heated, 
yith  a  hissing  sound,  and  on  heating  in  aqueous  solution,  decomposes 
into  carbonic  anhydride,  hydrocyanic  acid,  and  water.  It  has  the  pro- 
perties ascribed  to  it  by  Baeyer  (Annalen,  131,  292).  E.   C.  R. 

Constitution  of  Benzene.  By  A.  Glaus  (J.  pr.  Chem.  [2],  43, 
321—343). — A  reply  to  Zincke's  paper  in  Annalen,  261,  208,  as  far  as 
it  concerns  the  author's  diagonal  formula  for  benzene. 

A.  G.  B. 

Cymene.  By  0.  Widmax  (Ber.,  24,  1362— 1363).— A  reply  to 
R.  Meyer  (this  vol.,  p.  688). 
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Oxidation  of  Cymene  and  Isopropylbenzene  by  Chromyl 
Chloride.  By  W.  v.  Miller  and  Rohde  (Ber.,  24,  1356—1362).— 
The  authors  obtained  an  aldehyde  on  treating  cymene  with  chromyl 
chloride  (Abstr.,  1890,  978),  and  this  was  likewise  obtained  by 
Errera  (ibid.,  1254),  together  with  a  second  compound  which  he  has 
recently  shown  to  be  paratolyl  methyl  ketone  {Gazzetta,  21,  Qb).  They 
now  find  that,  under  similar  conditions,  isopropylbenzene  yields 
hydratropaldehyde  and  acetophenone. 

Hy dratropaldehyde,  CgHjoO,  is  obtained  from  that  portion  of  the 
product  which  combines  with  sodium  hydrogen  sulphite.  It  is  an 
almost  colourless  oil,  having  an  odour  resembling  that  of  the  aldeh3'de- 
obtained  from  cymene,  and  boils  at  203 — 204°  (thermometer  in  the 
vapour)  under  a  pressure  of  716  mm,  ;  it  colours  a  sulphurous  acid 
solution  of  rosaniline,  reduces  an  ammoniacal  silver  solution  in  the 
cold,  and  gives  an  oily  compound  with  phenylhydrazine ;  it  does  not 
appear  to  oxidise,  or  only  does  so  very  slowly,  in  the  air.  Taking  the 
above  in  conjunction  with  Widman's  recent  discovery  (this  vol.,. 
p.  686)  that  cymene  is  paramethylisopropylbenzene,  there  can  be  no 
doubt  that  the  aldehyde  obtained  from  the  latter  is  paramethyl- 
bydratropaldehyde  as  suggested  (loc.  cit.).  A.  R.  L. 

Action  of  Halogens  on  Aromatic  Compounds  in  presence 
of  Light.  By  J.  Schuam.m  (Ber.,  24,  1332— 1337).— By  the  action 
of  bromine  on  parethyltoluene  in  molecular  proportion  in  sunlight, 
1  atom  of  hydrogen  in  the  ethyl  group  is  displaced;  the  resulting 
product  is  liquid,  and  readily  decomposes  on  distillation  or  by  treat- 
ment with  potash,  paramethylcinnamene  being  obtained.  The  latter 
combines  directly  with  1  mol.  of  bromine  to  iovm  paramethylcinnamene 
dihromide,  C6H4Me'CHBr*CH2Br,  which  crystallises  i'rom  alcohol  in 
long,  slender  needles  melting  at  44*5".  The  same  substance  may  be 
more  readily  prepared  by  heating  the  above  liquid  bromo-derivative 
with  1  mol.  proportion  of  bromine  on  the  water-bath  in  darkness. 

Parethyltoluene  also  reacts  with  2  mol.  proportions  of  bromine  in 
sunlight;  the  product  is  liquid  and  probably  consists  of  paramethyl-^- 
cinnamene  dibromide.  Ethylbenzene  may  be  readily  prepared  by  the  in- 
teraction of  benzene,  ethyl  bromide,  and  aluminium  chloride,  at  0°  ;  on 
treating  the  crude  product  with  1  mol.  proportion  of  bromine  in  sun- 
light, and  afterwards  with  the  same  quantity  in  darkness  at  higher 
temperatures,  parahromocinnamene  dibromide,  C6H4Br*CHBr*CH2Bry 
is  formed,  crystallising  from  alcohol  in  long,  slender  needles  melting 
at  60*^ ;  the  compound  is  identical  with  that  obtained  by  the  addition 
of  bromine  to  parabromocinnamene,  and  yields  parabromobenzoic  acid 
on  oxidation.  By  boiling  with  aqueous  potassium  carbonate  solution,. 
parabromoplienylethylene  glycol  is  formed  ;  this  crystallises  from 
benzene  or  water  in  needles,  melts  at  102°,  and  readily  decolo.rises- 
potassium  permanganate  solution. 

Bromopropylbenzene  behaves  towards  bromine  like  the  correspond- 
ing ethyl  derivative.     Farabromo-a,l3-dibrornopropylbenzene, 

CeHiBr-CHBr-CHMeBr, 

crystallises  from  alcohol  in  lustrous  needles  and  melts  at  61";.  long. 
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prismatic    crystals    are    deposited    on    slowly    evaporating    a   dilute 
alcoholic  solution. 

Parahromohutylbenzene   is  prepared  by  the  action  of  bromine  on 
utylbenzene  in  presence  of  iodine,  and  boils  at  240 — 242"^.     It  reacts 
with  bromine  in  a  manner  similar  to  the  propyl  and  ethyl  derivatives, 
and  yields  parahromo-ft--^i-dihroiii6butylhenzene, 


CeH^Br.CHBr-CHEtBr 


hich  crystallises  from  alcohol  in  highly  lustrous  plates  nnd  melts 
t  76-5°.  J.  B.  T. 

Thymol.  By  A.  Glaus  and  E.  Kracjse  (/.  pr.  Ghem.  [2],  43, 
344 — 355). — Engelhardt  and  Latschinoff's  a-thymolsulphonic  acid  is 
the  para-acid,  as  they  themselves  showed  by  oxidising  it  to  thymo- 
quinone  (this  Journal,  1871,  1053)  ;  their  /^-acid  has  been  shown  by 
the  authors  to  be  thymolorthosulphonic  acid  ;  the  7-acid  is,  therefore,, 
thymolmetasnlphonic  acid. 

Ortlwhromothyinolparasulphonic   acid  (brom-a-sulphothymolic    acid 
if  Engelhardt  and  Latschinoff) 


[OH  :  Br :  Me  :  SO3H :  Pr  =  1  :  2  :  3  :  4  :  6] 


I 

^■is  best  obtained  by  adding  a  solution  of  bromine  (1  mol.)  in  three 
^Htimes  its  weight  of  glacial  acetic  acid,  by  drops,  to  an  aqueous  solution 
of  potassium  thymolparasulphonate  with  continuous  shaking ;  the 
liquid  is  then  neutralised  with  potash  and  evaporated.  The  free  acid 
cannot  be  crystaUised  by  evaporation  over  the  water-bath,  as,  after 
a  certain  degree  of  concentration,  it  decomposes  into  bromothymol 
and  sulphuric  acid ;  over  sulphuric  acid  it  crystallises  in  small,, 
colonrless  columns  (with  1  mol.  HoO)  which  melt  in  their  water  of 
crystallisation  at  55°  (uncorr.).  The  potassium  (with  1  mol.  HoO), 
sodium  (with  2  mols.  HoO),  the  hariiim,  the  lead,  (with  3  mols.  HoO),. 
and  the  silver  salts  are  described. 

Orthohromothymol  [OH  :  Pr  :  Br  :  IVie  =  1:6:2:3]  separates  as  an 
oily  layer  when  potassium  orthobromothymolparasulphonic  acid  is 
heated  with  dilute  hydrochloric  acid  in  a  tube  at  150°.  It  is  a  clear, 
yellow  oil  which  boils  at  240°  (uncorr.)  undecomposed,  and  does  not 
solidify  in  a  freezing  mixture. 

2-Bj'omothymoquinone  [Oo :  Br  :  Me  :  Pr  =  1 :  4  :  2  :  3  :  6]  is  obtained 
when  orthobromothymolparasulphonic  acid  is  oxidised  with  chromic 
acid  ;  it  crystallises  in  beautiful,  red,  prismatic  columns  which  melt- 
at  48°  (uncorr.) ;  it  is  identical  with  the  bromothymoquinone  obtained 
by  action  of  hydrogen  bromide  on  thymoquinone  (compare  Kelir- 
maiin,  Abstr.,  1890,  367).  The  action  of  concentrated  nitric  acid  on 
orthobromothymolparasulphonic  acid  yields  orthoparadinitrothymol 
(m.  p.    54 — 55°,  uncorr.). 

The  potassium  (with  1  mol.  HoO),  harium  (with  4  mols.  HoO),, 
silver  (with  2  mols.  HoO),  copper,  nickel,  and  cobalt  salts  of  thymol- 
orthosulphonic acid  are  described.  Potastnum  parahromothymolortho- 
sidplionate  [OH  :  Pr  :  Br  :  Me  :  SO3K  =1:6:4:3:2]  is  obtained  by 
the   action    of    bromine    on   potassium    tbymolorthosulphonate ;    the- 
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barium  salt  is  described  ;  the  free  acid  cannot  be  crystallised,  being  so 
easily  decomposed  into  sulphonic  acid  and  parahromotliijmol,  which  is 
a  clear  yellow  oil ;  by  the  action  of  bromine  it  yields  orthoparadi- 
bromothymol,  which  is  characterised  by  its  oxidation  into  2-bromo- 
thymoquinone. 

The  authors  doubt  whether  Mazzara's  bromothymol  is  the  para- 
compound  (Abstr.,  1890,  602,  753,  884)  ;  investigations  are  being 
made  into  this  question.  A.  G.  B. 

Action  of  Sunlight  on  Organic  Compounds.  By  H.  Klinger 
and  O.  Staxdke  {Ber.,  24,  1340—1846;  compare  Abstr.,  1886, 
S8S  ;  1889,  405). — When  a  mixture  of  finely  powdered  quinone 
(5  grams)  and  benzaldehyde  (10  c.c.)  is  exposed  in  a  sealed  tube  to 
direct  sunlight,  the  yellow  solution  becomes  darker,  and  greenish- 
black  crystals  separate,  which  increase  in  quantity  as  the  quinone 
dissolves.  No  pressure  is  observed  on  opening  the  tube ;  the  crystals 
are  collected,  washed  with  ether,  and,  after  crystallising  from  dilute 
alcohol,  identitied  as  quinhy drone.  Dihenzoylquinhydrone,  CsoHoiOk,  is 
obtained  when  the  filtrate  and  ethereal  washings  from  the  quin- 
hydrone  are  allowed  to  evaporate  in  the  sun.  The  black,  semi-crystal- 
line residue  is  spread  upon  a  porous  tile,  and  dissolved  in  dilute 
alcohol,  when  it  separates  in  long,  black,  flat  needles,  having  a  bluish- 
violet  lustre,  and  a  brown  colour  by  transmitted  light ;  it  melts  at 
116 — 117°,  and  dissolves  in  alcohol,  ether,  and  benzene,  with  a  yellow 
colour,  splitting  up  into  its  components  (see  below)  ;  heated  with 
•water,  it  melts,  the  brown  drops  gradually  become  lighter,  and  quin- 
one passes  oif  with  the  steam. 

Benzoijlqninol  {dihydroxyhenzojphenone),  C6H3Bz(OH)2,  is  obtained, 
together  with  quinol,  when  dibenzoylquinhydrone  is  heated  with  sulph- 
urous acid ;  it  separates  in  yellow  oily  drops  which  solidify  on 
cooling,  Avhereas  quinol  remains  in  solution  ;  it  forms  long,  yellow 
needles  from  dilute  alcohol,  and  is  very  readily  soluble  in  ether, 
benzene,  and  alcohol ;  it  melts  at  125°,  and  yields  dibenzoylquin- 
hydrone when  a  dilute  alcoholic  solution  is  mixed  with  one  of  quinone. 
The  tribe7izoyl  derivative,  C6H3Bz(OBz)2,  which  crystallises  from 
alcohol  in  glistening,  w^hite  needles,  melts  at  118°,  and  is  sparingly 
soluble  in  cold  alcohol,  readily  in  ether  and  benzene,  is  formed  on 
treating  benzoylquinol  with  benzoic  chloride ;  by  hydrolysis  with 
alcoholic  potash,  benzoylquinol  is  regenerated. 

Isovalero quinhy dro7ie,  C17H1SO5,  is  formed  together  with  quin- 
hydrone  from  quinone  and  isovaleraldehyde ;  it  crystallises  from 
dilute  alcohol  in  beautiful,  red  tables  with  a  metallic  lustre,  which 
gradually  undergo  change  in  the  air  and  become  yellow  ;  it  dissolves 
with  a  yellow  colour  in  alcohol,  ether,  benzene,  and  glacial  acetic  acid, 
and  melts  at  103°. 

Isovaleroquinol,  C4H9*CO*C6H3(OH)2,  is  obtained,  together  with 
quinol,  when  isovaleroquinhydrone  is  treated  with  sulphurous  acid  ;  it 
separates  from  dilute  alcohol  in  yellow  needles,  and  from  benzene,  in 
prisms,  which  become  dull  in  the  air,  melts  at  115°,  and  dissolves  in 
alkalis  with  a  yellowish- red  colour;  it  combines  with  quinone  to  form 
isovaleroquinhydrone;  the  dihenzoyl  derivative,  C4H9*CO-C6H3(OBz)o, 
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crystallises  from  alcohol  in  white  needles,  melts  at  105°,  and  yields 
isovaleroquinol  on  hydrolysis. 

The  above-mentioned  aldehydes  have  scarcely  any  action  on 
qninone  in  the  dark,  less  qninliydrone  being  formed  after  a  month's- 

tion  than  by  an  hour's  exposure  to  light.  A.  R.  L. 


Action  of  Aniline  on  Chloride  and  Bromide  of  Arsenic.    By 

R.  Anschutz  and  li.WEYER{An7ialen,  261,279 — 297). — Arsenanilido- 
dichloride,  AsClo'NHPh,  is  formed,  with  development  of  heat,  when  a 

1^— dry  ethereal  solution  of  aniline  (1  mol.)  is  gradually  added,  with 
^■constant  shaking,  to  a  dry  ethereal  solution  of  pure  arsenic  tri- 
^^chloride ;  the  mixture  is  boiled  for  some  time,  then  allowed  to  cool, 
and  the  intense  yellow  solution  of  the  arsenic  compound  separated 
from  the  precipitated  aniline  hydrochloride,  moisture  being  care- 
fully excluded.  The  solution  is  partially  evaporated  on  the  water- 
bath,  and  then  kept  over  phosphoric  anhydride,  when  a  crystalline 
mixture  of  arsenanilidodichloride,  aniline  hydrochloride,  and  arsendi- 
anilidochloride  is  deposited  ;  the  first-named  compound  can  be  isolated 
in  a  pure  condition  by  repeated  recrystallisation  from  ether,  in  which 
the  two  impurities  are  very  sparingly  soluble  ;  the  yield  is  very  small. 
Arsenanilidodichloride  is  a  yellow,   crystalline  powder ;    it  melts  at 

187 — 88°,  decomposes  at  a  higher  temperature,  and  is  readily  soluble 
in  warm  ether  and  chloroform,  but  only  very  sparingly  in  benzene ; 
it  quickly  decomposes  on  exposure  to  moist  air,  being  converted  into 
arsenious  oxide,  hydrochloric  acid,  and  aniline  hydrochloride. 

ArsendianilidocJiloride,  AsCl(]M'HPh)2,  can  be  prepared  by  gradu- 
ally adding  an  ethereal  solution  of  arsenic  trichloride  (1  mol.)  to  an 
ethereal  solution  of  aniline  (6  mols.) ;  as  soon  as  the  reaction  is  at  an 
end,  the  colourless  solution  is  separated  from  the  precipitated  aniline 
hydrochloride  and  allowed  to  cool,  when  the  arsenic  compound  is 
deposited  in  transparent,  rhombic  crystals,  which  immediately  become 
cloudy  on  exposure  to  the  air.  It  is  purified  by  recrystallisation  from 
hot  ether  containing  a  little  aniline.  It  melts  at  127 — 128°,  decom- 
poses at  a  higher  temperature,  and  is  insoluble  in  benzene,  and  almost 
insoluble  in  cold  ether  and  chloroform,  but  more  readily  in  hot  xylene, 
and  readily  in  aniline ;  it  is  quickly  decomposed  by  warm  water  and 
by  cold  alkalis. 

Arsenanilidodibroviide,  AsBro'NHPh,  prepared  from  arsenic  tri- 
bromide,  as  described  in  the  case  of  the  corresponding  dichloride, 
separates  from  ether  in  small,  yellow  crystals,  melts  at  III — 113°, 
and  decomposes  at  a  higher  temperature  ;  it  is  more  sparingly  soluble 
in  ether  and  chloroform,  and  more  sensitive  to  moisture  than  the 
dichloride. 

Arsenanilidodimetlioxide,  NKPh*As(0Me)2,  is  formed  when  the 
dibroniide  is  boiled  with  an  ethereal  solution  of  the  theoretical  quan- 
tity of  sodium  methoxide ;  it  is  a  colourless,  highly  refractive  liquid, 
which  boils  at  55°  under  a  pressure  of  about  12  mm.,  and  at  159 — 162° 
under  the  ordinary  atmospheric  pressure  with  slight  decomposition ; 
it  turns  yellow  on  keeping. 

Arsenayiilidodiethoxide,  ]S'HPh*As(0Et)2,  prepared  in  like  manner, 
boils  at  78°  under  a  pressure  of  about  12  mm.,  and  at  178 — 181°  under 
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the  ordinary  atmosplieric  pressure  with  slighf;  decomposition.  The 
two  compounds  "just  described  are  very  readily  decomposed  by  water, 
yielding  arsenious  oxide,  aniline,  and  the  corresponding  alcohol. 

Arsendianilidohromide^  AsBr(]S'HPh)2,  can  be  prepared  as  described 
in  the  case  of  the  corresponding  chloride  ;  it  separates  from  hot  ether 
containing  a  little  aniline  in  well-defined,  transparent,  seemingly 
rhombic  crystals,  which  soon  turn  red  and  become  cloudy  on  exposure 
to  the  air;  it  decomposes  at  170 — 180°,  is  insoluble  in  benzene,  and 
only  sparingly  soluble  in  ether  and  chloroform,  and  is  quickly  decom- 
posed by  water  and  alkalis. 

The  compound  of  the  composition  As(]S'HPh)3,3HCl,  described  by 
Schiff  (Compt.  rend.,  56,  1095)  and  by  Leeds  (Amer.  Chem.  /.,  3, 
134),  could  not  be  obtained;  it  is  most  probably  a  mixture  of  arsen- 
anilidodichloride,  arsendianilidochloride,  and  aniline  hydrochloride. 
Landau  (Inauc/.  Diss.  Berlin,  1888)  has  described  two  compounds  of  the 
composition  AsCl3,4C6H5-NH2  +  HoO  and  AsBr3,3Cr;H5-XHo  -4-  HoO, 
which  he  obtained  by  treating  aniline  with  arsenic  trichloride  and 
arsenic  tribromide  respectively  in  benzene  solution ;  the  authors  find 
that  Landau's  bromo-compound  is  simply  aniline  hydrobromide,  so 
that  his  results  are  not  trustworthy.  F.  S.  K. 

Combination  of  Ethyl  Oxalate  with  Anilides.  By  W.  Wisli- 
CENUS  and  W.  Sattler  (Z?er.,24, 1245 — 1256). — By  the  action  of  sodiutn 
ethoxideon  a  mixture  of  ethyl  oxalate  and  acetanilide  in  benzene  solu- 
tion, these  two  compounds  unite  in  a  manner  similar  to  ethyl  oxalate  and 
ethyl  acetate  (Abstr.,  1888,  1178),  forming  ethyl  sodoxalacetanilate, 
COOEt-CO-CHNa-CO-NHPh.  This  separates  out  from  the  benzene 
solution,  and  is  purified  by  recrystallisation  from  hot  alcohol.  It 
forms  stellate  groups  of  small  plates,  which  slowly  dissolve  in  cold, 
and  are  decomposed  by  hot,  water.  When  heated  to  boiling  Avith 
water,  acidified,  and  quickly  cooled,  it  yields  ethyl  oxalaretanilate, 
COOEt-CO-CHo-CO-NHPh,  as  an  oil  which  quickly  solidifies,  and 
may  then  be  recrystallised  from  light  petroleum.  It  is  very  readily 
soluble  in  alcohol,  ether,  benzene,  and  alkalis,  sparingly  in  light 
petroleum,  and  insoluble  in  water,  melts  at  87 — 88°,  and  decomposes 
at  130°.     Its  alcoholic  solution  is  coloured  red  by  ferric  chloride. 

The  above  sodium  compound  is  not  formed  in  very  large  quantities 
in  the  reaction,  several  other  products  being  obtained ;  one  of  these 
is  a  sodium  compound  of  the  formula  CioHsNOyNa,  which  is  exceed- 
ingly difficult  to  purify,  and  possibly  consists   of  sodium   oxalaceto- 

phenylimide,  Att>t  rO'^'^'^^'     ^^  *^®  action  of  acids,  it  quickly 

undergoes  alteration,  forming  complicated  products,  one  of  which  is 
anilidomaleic  phenylimide  (Abstr.,  1890,  379)  ;  the  chief  product, 
however,  is  a  yellow  compound  of  unknown  composition  and  constitu- 
tion, termed  by  the  authors  xantlioxalanil,  which  is  also  the  chief 
constituent  of  the  original  product  of  the  reaction  of  sodium  ethoxide 
on  ethyl  oxalate  and  acetanilide.  It  is  best  prepared  from  the  latter 
by  adding  water,  shaking  well,  acidifying,  and  w^arming  the  aqueous 
solution.  The  yellow,  crystalline  product  obtained  is  boiled  with 
acetic  acid,  which  removes  anilidomaleic  phenylimide.     Xanthoxal- 
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tinil  remains  as  a  yellow,  crystalline  product  wliicli  is  insoluble  in  the 
ordinary  solvents,  and  decomposes,  on  heating  with  alkalis,  into 
aniline,  oxalic  acid,  and  volatile  organic  acids. 

Sodium  ethoxide  acts  on  a  mixture  of  ethyl  oxalate  and  acetopara- 

Inidide  in  a  similar  manner.     The  sodium  compound  formed  could 

ot  be  recrystallised,  and  was  therefore  at  once  acidified  and  cooled. 

Ethyl  oxalacetoparatolui.date,  COOEt-CO-CHo-CO-NH'CsHiMe,  is  thus 

obtained  as  an  oil  which  quickly  solidifies,  and   on    recrystallisation 

from   benzene    forms   yellowish   plates,  melts   at   134! — 135°,   and   is 

adily  soluble  in  alcohol  and  ether.     In  this  case  also  the  chief  pro- 

uct  of  the  reaction  is  a  yellow,  insoluble  compound,  for  which  the 

name  xanfhoxalotoluidil  is  proposed.     It  forms  microscopic  plates  and 

melts  at  259". 

When  a  mixture  of  ethyl  acetanilide  and  ethyl  oxalate  is  heated 
with  sodium  ethoxide,  the  reaction   proceeds  in  a  normal   manner, 
without  the  formation  of  condensation  products.     No  sodium  com- 
pound could  be  isolated,  but  the  chief  portion  of  the  ethyl  oxalethyl- 
acetanilate  was  found  in  the  ethereal  solution.     It  is  purified  by  con- 
version into  the  copper  salt,  (CuHi6N04)oCu,  which  crystallises  from 
alcohol  in  slender,  pale-green  needles,  and  melts  at  137 — 139°.     The 
ree  ethyl  oxalethylacetanilate,  COOEt-CO'CHa-CO-NEtPh,  is  obtained 
m  it  by  acidifying  and  extracting  with  ether,  and  crystallises  from 
he  latter  in  large,  lustrous,  oblique  prisms  melting  ac  '67 — 69°.     It 
ecomposes  at  160°,  and  is   soluble  in  the  usual  solvents  with  the 
xception  of  water  and  dilute  soda,  the  alcoholic  solution  giving  a 
dark-red  coloration  with  ferric  chloride. 

KWhen   propionanilide    is    substituted   for   ethylacetanilide    in    the 
bove  reaction,  the  corresponding  ethyl  oxalpropionanilate  is  not  ch- 
ained, but  a  compound  containing  the  elements  of  alcohol  less,  which 
QQ QQ 
J  probably  methyloxalacetophenyUmide,  nTy\r    nry^^^^'       ^^    ^^^ 
e  recrystallised  from  benzene,  and  then  melts  at  191 — 192°,  becoming- 
yellow  at  the  same  time ;  it  is  readily  soluble  in  alcohol,  ether,  and 
^—benzene,  sparingly  in  water  and  light  petroleum,  and  gives  with  ferric 
j^Bphloride  in  alcoholic  solution  a  dirty,  brownish-red  coloration. 

H  n.  G.  c. 

^"  Action  of  Alkalis  and  Amines  on  Halogen-substituted 
Quinones.  By  F.  Kehrmann  (J.  j^r.  Ghem.  [2],  43,  260— 267).— In 
his  previous  paper  (Abstr.,  1890,  136),  the  author  stated  that,  by 
reduction  with  stannous  chloride  under  certain  conditions,  the  ^-series 
of  the  halogen-substituted  quinones  yield  the  a-  as  well  as  tlie  /3-series 
of  corresponding  quinols.  This  is  a  mistake  ;  experiments  upon  care- 
fully purified  /J-dimethoxydichloroquinone  show  that  the  a-quinol 
cannot  be  obtained  from  it  by  reduction. 

Chlorethoxijdiaiiilidoquinone,  C2oHnlSr..pi03,  is  obtained  by  dissolving 
the  crude  mixture  of  a-  and  /:i-diethoxydichloroquinones  {loc.  cit.)  in 
alcohol,  adding  aniline  equal  in  weight  to  that  of  the  mixed  quinones, 
and  leaving  the  mixture  for  half  an  hour  in  the  cold  ;  the  precipitated 
chloranilanilide  is  then  filtered  off,  atid  more  aniline  added  to  the 
filtrate,  which  is  then  boiled  for  a  quarter  of  an  hour ;  the  liquid  is 
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filtered  while  Lot,  the  precipitate  washed  with  hot  benzene,  and  the 
mixed  filtrate  and  washings  evaporated  to  crystallisation.  Chlor- 
ethoxydianilidoquinone  crystallises  in  long,  steel-blue  needles,  melts 
at  232 — 233°,  and  partially  sublimes  undecomposed ;  it  is  insoluble  in 
water  and  aqueous  potash,  which  shows  the  absence  of  the  hydroxyl 
group ;  it  dissolves  in  alcoholic  potash  with  an  intense,  brownish-red 
colour,  and  in  concentrated  sulphuric  acid  with  a  violet  colour,  like 
other  dianilidoquinones  and  unlike  anilidoquinols,  which  dissolve 
with  an  emerald-green  colour,  boiling  alcohol,  glacial  acetic  acid,  and 
benzene  dissolve  it  slightly,  Avith  an  olive-green  colour. 

When  aniline  acts  on  a-diethoxydichloroquinone,  both  ethoxy- 
gi'oups  are  eliminated  (loc.  cit.)  from  their  para-positions,  while  the 
chlorine  atoms  remain.  In  the  /3-compound,  one  ethoxy-group  and 
one  chlorine  atom  are  removed ;  hence  neither  the  ethoxy-groups  nor 
the  chlorine  atoms  in  the  ^-compound  are  in  the  para-positions ; 
whether  they  are  in  the  ortho-  or  meta- positions  remains  undecided. 
The  constitution  of  chlorethoxydianilidoquinone  is 

[O3  :  OEt  :  CI  :  (NHPh)^  =  1:4:2:5:3:6]. 

TetramethyldiamidochloretJioxyquinone,  [O2  :  (NMe2)2  :  OEt  :  CI  = 
1:4:2:5:3:6],  is  prepared  by  heating  an  alcoholic  solution  of 
y3-diethoxydichloroquinone  with  a  slight  excess  of  dimethylamine, 
adding  much  water,  and  recrystallising  the  precipitate  from  dilute 
alcohol.  It  forms  long,  dark  brownish-green  needles,  melts  at 
90 — 91°,  is  insoluble  in  cold,  but  slightly  soluble  in  hot,  water,  and 
very  soluble  in  alcohol,  glacial  acetic  acid,  ether,  and  benzene.  Di- 
methyldiamidochlorethoxyquinone, 

[Oo  :  (NHMe)2  :  OEt  :  CI  =  1  :  4  :  2  :  5  :  3  :  6], 

is  formed  when  methylamine  is  substituted  for  dimethylamine  ;  it 
crystallises  in  brownish- green  leaflets  melting  with  decomposition  at 
210°,  and  dissolves  sparingly  in  boiling  alcohol,  but  not  at  all  in 
water.  Diamidochloretlioxyquinoyie,  formed  when  alcoholic  ammonia 
is  used,  crystallises  in  long,  dark-violet  needles. 
Chlorethoxyparadihydroxyquinone, 

[O2  :  (0H)2  :  OEt  :  CI  =  1  :  4  :  2  :  5  :  3  :  6], 

is  obtained  by  boiling  a  weak  aqueous  alcoholic  solution  of  yS-dieth- 
oxydichloroquinone  with  excess  of  potash  for  some  minutes,  adding 
hydrochloric  acid,  and  shaking  with  ether ;  it  forms  chocolate-brown, 
leafy  crystals,  melts  at  168 — 170°,  and  partially  sublimes  in  slender 
needles ;  it  is  very  soluble  in  alcohol,  ether,  and  hot  benzene,  with  a 
brownish-red  colour,  slightly  soluble  in  cold  water  and  cold  benzene, 
insoluble  in  strong  hydrochloric  acid,  and  soluble  in  alkalis  with  a 
blue-violet  colour.  When  hydrochloric  acid  is  added  to  a  strong 
solution  of  it  in  an  alkali,  it  crystallixses  gradually  in  thick,  lustrous, 
dark-brown,  rhombohedric  tables  (with  1  mol.  H2O).  Several  metallic 
compounds  of  this  quinone  ^vere  obtained,  Anilidohydroxychloreth- 
oxyquinone,  [O2  :  OH  :  NHPh  :  OEt  :  CI  =  1  :  4  :  5  :  3  :  6],  is  ob- 
tained by  evaporating  an  alcoholic  solution  of  the  quinone  with 
aniline,  adding  water,  acidifying  with  hydrochloric  acid,  collecting  the 
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precipitate  and  treating  it  with  dilute  ammonia  to  dissolve  the  anilide 
and  leave  the  dianilide;  on  adding  dilute  sulphuric  acid  to  the  am- 
moniacal  liquid,  the  anilide  is  precipitated  in  steel-blue  needles.  It 
melts  with  complete  decomposition  at  about  180°,  and  dissolves  easily 
in  alcohol  and  glacial  acetic  acid  with  an  ultramarine-blue  colour. 

The  alkyl  chloranilates  are  shown  to  be  quinone  derivatives,  in  that 
they  form  molecular  compounds  with  the  corresponding  hydrochlor- 
anilates.  Tetraclilorotetramethoxyqiiinliydrone  crystallises  in  brilliant, 
ruby-red  tables  and  prisms  with  a  faint-green,  metallic  lustre,  when 
dimethyl  chloranilate  and  dimethyl  hydrochloranilate,  in  molecular  pro- 
portion, are  dissolved  in  a  boiling  mixture  of  equal  volumes  of  alcohol 
and  glacial  acetic  acid.  Tetrachlorotetrethoxyquinonehydro7ie,  similarly 
obtained,  forms  long,  dark  blood-red  needles.  A.  Gr.  B. 

Symmetrical  Trinitrosophenylparabromazobenzene.    By  C. 

WiLLGERODT  (Ber.,  24,  1320). — To'initrosopJienylparabromazohe'nzene, 
C6H3(NO)3-l!^2-C6H4Br  [N :  (N0)3  =  1  :  2  :  4  :  6;  N :  Br  =  1  :  4],  is 
prepared  by  the  reduction  of  picrylparabromophenylhydrazine,  tri- 
nitrophenylparabromazobenzene,  dinitronitrosophenylparabromazo- 
benzene,  or  nitrodinitrosophenylparabromazobenzene  with  potassium 
iodide  in  acetic  acid  solution  ;  the  compound  crystallises  from  glacial 
acetic  acid  in  yellow  needles  melting  at  215°  ;  it  is  soluble  in  alcohol, 
benzene,  or  chloroform,  but  dissolves  very  sparingly  in  ether,  and 
is  insoluble  in  water.  J.  B.  T. 

Picrylchlorophenylhydrazine  and  Related  Compounds.    By 

C.  WiLLGERODT  and  A.  BoHM  (/.  pr.  Chem.  [2],  43,  482 — 496). — 
Picrylparachlorophenylhydrazine,  C6H2(N02)3*NH*N'H*C6H4C1,  exists 
in  two  distinct  modifications.  A  red,  stable  variety  is  obtained  by 
warming  together  molecular  proportions  of  4-chlorophenylhydr- 
azine  and  picrjl  chloride,  in  alcoholic  solution.  It  crystallises  from 
organic  solvents  in  well-formed  prisms,  and  decomposes  at  174 — 175". 
The  other  variety  is  formed  by  dissolving  the  chlorophenylhydrazine 
and  picryl  chloride  in  cold  chloroform,  and  shaking  the  mixed 
sohitions  in  the  cold,  when  the  compound  separates  as  an  amorphous, 
yellow  mass.  On  recrystallisation  from  cold  chloroform,  slender,  yellow 
needles  which  decompose  at  170 — 171°  are  obtained.  The  yellow 
modification  is  rapidly  converted  into  the  red  modification  when 
boiled  for  a  short  time  with  alcohol,  ether,  or  water. 

Picrylparachlomzohenzene,  C6H2(N02)3*N2*C6H4C1,  is  obtained  by 
the  oxidation  of  picrylparachlorophenylhydrazine  with  an  alcoholic 
solution  of  iodine  or  a  solution  of  chromic  acid  in  acetic  acid.  It 
crystallises  from  alcohol  in  reddish-yellow  needles,  and  melts  at 
138—139°. 

IHnitronitrosophenylparachlorazohenzene,  N'O*06H2(ISI'O3)2-]S'2*C4ll4Cl. 
^-This  compound  is  obtained  when  picrylparachlorophenylhydrazine 
IS  boiled  in  a  reflnx  apparatus  with  glacial  acetic  acid,  until  the  red 
colour  at  first  formed  is  changed  to  a  bright  yellow.  On  cooling  the 
tiolution,  soft,  slender,  yellow  needles  separate  ;  these  dissolve  in  acetic 
acid,  benzene,  and  alcohol,  and  melt  at  242 — 243°. 

I>initronitrosoparachlorazoxyhenzene,       '^O'CJI-C^Oij-z-'^^O-CJIiCl, 
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results  on  further  oxidation  of  tlie  corresponding  azo-compound  with 
a  mixture  of  chromic  and  acetic  acids.  It  crystallises  from  acetic 
acid  in  yellow  needles,  melts  at  223 — 224°,  and  is  readily  soluble  in 
benzene  and  chloroform. 

JDinitrosonitroplienylparachlorazohenzene^  ^02'C6H2(NO)2'iS'2*C6HiCl, 
crystallises  in  greyish-yellow  needles,  and  melts  at  200°.  It  is  obtained 
by  heating  picrylparachlorophenylhydraziue  with  alcohol  for  two 
hours  at  110-120°. 

Picrylnitroparachlorazohenzene,  C6H2(IS'02)3']S'2*C6ll3Cl*N02.  This 
compound  is  prepared  by  boiling  picrylparachlorazobenzene  with 
three  times  its  weight  of  a  mixture  of  nitric  and  sulphuric  acids  for 
8 — 4  hours.  It  crystallises  best  from  alcohol  in  reddish-yellow  scales, 
and  melts  with  decomposition  at  184 — 185°. 

Dinitronitrosophenylparachlorazobenzene, 

NO-C6H2(N02)2-IS-2-C6H3Cl-N02, 

obtained  on  nitration  of  dinitronitrosophenylparachlorazobenzene 
with  a  mixture  of  nitric  and  sulphuric  acids,  crystallises  from  benzene 
or  acetic  acid  in  slender,  yellow  needles,  and  melts  with  decomposi- 
tion at  180 — 181".  When  this  compound  is  heated  for  several  hours 
with  a  very  large  excess  of  fuming  nitric  acid  (sp.'gr.  1*5)  in  presence 
of  concentrated  sulphui'ic  acid,  dinitronitrosophemjldinitroparachlor- 
azobenzene,  NO'CcH2(N02)2*N2*C6H2Cl*N'02,  is  formed,  which  crystal- 
lises in  whitish-yellow  needles,  and  decomposes  at  160 — 161°,  some 
20"^  lower  than  the  compound  containing  one  nitro-group  less.  On 
continued  boiling  with  a  mixture  of  the  acids,  further  nitration  does 
not  take  place. 

2 :  ^-DinitropTienylparachlorophenylhydrazine  is  formed  on  heating 
together,  in  alcoholic  solution,  a-dinitrochlorobenzene  (1  mol.)  and 
parachlorophenylhydrazine.  It  crystallises  from  alcohol  or  benzene 
in  beautiful,  blood-red  prisms,  decomposes  at  148 — 149° ;  and,  on 
oxidation  with  chromic  acid  in  acetic  acid,  forms  the  corresponding 
dinitropJienylparachlorazoheiizene,  C6H3(N02)2*^2*C6H4C1,  which  is  dis- 
solved bv  organic  solvents,  crystallises  in  reddish  needles,  and  melts 
at  151—152°. 

Nitronitrosophenylparachlorazohenzene,  NO*C6H3(N02) 'Na'CeHiCl,  is 
obtained  on  heating  a  mixture  of  2  :  4-dinitrophenylparachiorophenyl- 
hydrazine  and  acetic  acid  in  a  reflux  apparatus  for  J  to  1  hour.  It 
crystallises  from  acetic  acid  in  beautiful,  greenish-yellow  needles, 
and  melts  at  217— 218^ 

2 :  At-Dinitrosophenylparachlorazohenzmie,  C6H3(N'0)2*N2*C6H4Cl,  is 
formed  when  the  corresponding  dinitrophenylparachlorophenylhydr- 
azine  is  reduced  by  boiling  it  with  alcohol ;  or  more  rapidly  by  heat- 
ing together  the  two  substances  in  a  sealed  tube  at  115 — 120°  for  2 — 3 
hours.  On  evaporation  of  its  alcoholic  solution,  dark-red  crystals 
are  deposited,  which  decompose  at  126 — 127°. 

2  :  4<-D{nitrophenyhiitroparachlorazohenzene,  obtained  by  heating  for 
one  hour  a  mixture  of  2  :  4-dinitrophenylparachlorazobenzene  with 
three  times  its  weight  of  a  mixture  of  nitric  with  sulphuric  acid. 
It  crystallises  from  acetic  acid  in  yellow  needles,  and  melts  at 
122—123°. 
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TrinitronUrosoazohenzenephenylUydrazinej 

XoH^Ph-CeHsCNOoJ-N'o-CeH.CNOOa-NO, 

is  prepared  bj  lieatin^  together  in  a  reflux  apparatus  plienylhydr- 
-azine  (2  mols.)  and  trinitronitrosoparachlorazobenzene  (1  mol.).  It 
crystallises  in  dark-brown,  microscopic  scales  which  decompose  at 
115—116°. 

Tetranitroazohenzeneparachlorophenylhydrazine, 

'Obtained  in  a  similar  way  to  the  last-described  compound,  crystallises 
in  imperfect,  dark-red,  microscopic  prisms,  decomposes  at  11 7 — 119°, 
and,  on  boilins^  4 — 5  liours  with  acetic  acid,  ^ives  trinitronitroso- 
uzohenzeneparaclilorazohenzene,  C^HS^\'^2'G&i^2{^Oyi^'i'CJl>{^Oi)'i^ 
which  forms  reddish-yellow  crystals,  and  decomposes  at  202 — 203°.  • 
Trinitronitrosoazobemeneparachlorophenylhydrazme, 

CeH^Cl-KHa-GeHaCNO-NoiCcHoCISrO.Jo/IS'O, 

is  formed  by  the  action  o6  trinitrosophenylparachlorazobenzene 
(1  mol.)  on  parachlorophenylhydrazine  (2  mols.).  It  has  a  dark-red 
colour,  and  decomposes  at  110 — 112°  ;  on  oxidation  with  chromic 
a.nd  acetic  acids,  it  gives  trinitronitrosoazohenzeneparachlorazohenzene, 
CoHiCl-lS^o-CeHaClS'O.^Ns-CeHoXNOoJo-N'O,  which  crystallises  in  yellow 
needles,  and  decomposes  at  217 — 218°  ;  and  on  reduction  by  heating 
for  4 — 5  hours  with  alcohol  in  sealed  tubes  at  120°,  furnishes  tri- 
nitrosonitroazohenzeneparachlorazohenzene^ 

C6H4Cl-N3-C6H3(ISrO)-^o-C6Ho-(]SrO)2-N02, 

-which  only  crystallises  imperfectly,  and  decomposes  at  146 — 147°. 

Trinitronitrosoazohenenenitroparachlorazobenzene^ 

NO^-CeHsCl-No-aHaCNOs)  •No-C6H2(NO)2-NOo, 

is  obtained  when  trinitronitrosoazobenzeneparachlorazobenzene  is 
boiled  for  2 — 3  hours  with  three  times  its  weight  each  of  nitric  acid 
(sp.  gr.  1*5)  and  concentrated  sulphuric  acid.  It  forms  whitish- 
yellow  crystals,  onlv  slightly  soluble  in  alcohol,  and  decomposes  at 
189—190°. 

Tetrmiltronitrosodisazohenzeneparachlorophenylhydrazirie, 

CcH4Cl-N,H>C6H3(NOo)-N2-C6H4(NOo)-N3-C6H2(N02)2-NO. 

This  compound  is  obtained  by  adding  parachlorophenylhydrazine 
(2  mols.)  to  trinitronitrosoazobenzenenitroparachlorazobenzene 
(1  mol.)  suspended  in  alcohol.  It  forms  an  almost  amorphous,  dark- 
red  product,  and  decomposes  at  120 — 122°. 

That  the  above-described  nitroso-compounds  are  simple  azo-com- 
pounds,  and  not  polymerides,  is  shown  by  the  fact  that  their  mole- 
cular weights,  as  determined  by  Raoult's  method,  agree  with  those 
calculated  from  the  above-given  formulae.  G.  T.  M. 
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Amidotolyloxamethane.     By  H.  Schiff  and  A.  Vanni  (Ber.,  24, 
1315 — 1317;    compare   this    vol.,    p.     702). — Toluylenedioxamethane, 
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CeH3Me(N'H-CO-COOEt)2  [Me  :  NH  :  NH  =  1  :  2  :  4],  is  prepared  by 
heating  amidotoluyloxamethane  with  ethjl  oxalate  and  a  httle 
alcohol;  it  is  also  found  in  the  mother  liquors  obtained  in  the  pre- 
paration of  amidotoljloxamethane  from  ethyl  oxalate  and  toluylene- 
diamine ;  the  compound  is  sparingly  soluble  in  ether,  from  which  it 
crystallises  in  needles  melting  at  130° ;  the  alcoholic  solution  is 
fluorescent. 

Oxamethanetolyloxamide,  NHa'CO'CO-NH-CeHaMe-NH-CO-COOEt 
[=4:1:2],  is  formed  from  amidotolyloxamide  and  ethyl  oxalate 
in  a  similar  manner  to  the  preceding  compound  ;  it  crystallises  from 
dilute  alcohol  in  tufts  of  colourless  needles,  and  melts  at  210°  with 
decomposition.  By  the  action  of  alcoholic  ammonia  on  either  of  the 
preceding  compounds,  toluyldioxamide,  CeH3Me(NH*Co02*NH2)o,  is 
obtained  as  a  white,  crystalline  powder  decomposing  above  220"  with- 
out melting.  Toluylenedioxamic  acid,  C6H3Me(NH*CO*GOOH)2,  is 
found  in  the  aqueous  mother  liquors  of  the  dioxamide  ;  it  is  an 
unstable,  viscid  liquid,  excessively  sweet  to  the  taste  ;  the  barium  aalt 
crystallises  with  IHoO,  and,  like  the  silver  and  lead  salts,  readily 
undergoes  decomposition. 

Uramidotolyloxamethane,  NHa'CO-NH-CeHaMe-NH-CO'COOEt,  is 
prepared  by  the  action  of  potassium  cyanate  on  amidotolyloxamethane 
sulphate  in  aqueous  solution  ;  it  crystallises  from  alcohol,  and 
melts  at  218°.  On  treatment  with  ammonia,  or  by  the  action  of 
potassium  cyanate  on  amidotolyloxamide  sulphate,  uramidotolylou- 
amide,  C6H3Me(NH*CO*NH2)2,  is  formed  ;  this  is  sparingly  soluble  in 
alcohol,  and  melts  at  239°  with  partial  decomposition.  J.  B.  T. 

Ethyl  Acetoacetate  Aldehydeuramide.  By  P.  Biginelli  (Ber., 
24,  1317 — 1312). — On  boiling  an  alcoholic  solution  of  ethyl  aceto- 
acetate, benzaldehyde,  and  carbamide  in  molecular  proportion  for  two 
hours  in  a  reflux  apparatus,  a  compound  is  obtained  crystallising  in 
colourless,  lustrous  plates  and  melting  at  207 — 208°  ;  its  constitution 
is  expressed  by  one  or  other  of  the  following  formulae,  of  which  the- 
second  appears  to  be  the  more  probable  : — 

CHPh:N-C0-N:CMe-CH2-C00Et ;  CHPh:N"-CO-NH-CMe:CH-COOEt. 

The  same  substance  is  also  formed  by  the  interaction  of  ethyl 
uramidocrotonate  and  benzaldehyde.  It  is  very  stable,  and  is  not 
affected  by  concentrated  acids  or  alkalis  in  the  cold;  on  boiling  with 
dilute  sulphuric  acid,  benzyl  alcohol  is  produced,  whilst,  by  heating 
with  potash,  it  decomposes  into  benzyl  alcohol,  benzaldehyde,  am- 
monia, and  potassium  carbonate;  a  yellow  substance  is  also  formed 
in  small  quantity,  and  is  being  further  investigated,  Salicylaldehyde, 
cinnamaldehyde,  furfuraldehyde,  cumaldehyde,  and  other  aldehydes 
react  in  a  manner  similar  to  benzaldehyde,  whilst  the  ethyl  aceto- 
acetate may  bo  replaced  by  acetophenone  or  acetone ;  the  resulting 
products  are,  how^ever,  less  stable.  J.  B.  T. 

Pormyl  and  Oxalyl  Derivatives  of  Orthamidobenzamide.    By 

E.  Knape   (J.  pr.   Chem.   [2],   43,  209— 231).— The  orthamidobenz- 
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mide  employed  in  this  work  was  prepared  from  isatoic  acid,  itself 
repared  from,  isatin  as  described  by  Kolbe  (Abstr.,  1885,  665).  Con- 
erning  the  preparation  of  isatin,  tlie  author  remarks  that  oxidation 
f  indigo  by  chromic  acid  yields  a  purer  product,  whilst  oxidation 
y  nitric  acid  yields  a  larger  quantity  ;  lie  gives  directions  for  obtain- 
ng  a  yield  of  30 — 35  per  cent,  of  pure  isatin  by  Sommargau's  method 
iith  nitric  acid  (Ber.,  17,  976).  The  orthamidobenzoic  acid  was 
repared  by  reducing  orthonitrobenzoic  acid  with  tin  and  hydrochloric 
cid  in  alcohol ;  the  yield  was  47 — 50  per  cent. 

Formylorthamidobenzamide  (Weddige,  Abstr.^  1885,  661)  is  best 
bfcained  by  stirring  orthamidobenzamide  (1  mol.)  with  95  per  cent, 
formic  acid  (1^  mols.)  until  the  mass  is  solid,  evaporating  the  excess 
of  acid  on  the  water-bath,  and  crystallising  from  hot  alcohol.  It 
forms  colourless,  lustrous,  rhombohedral  crystals,  sometimes  needles  ; 
it  dissolves  in  all  hot  solvents,  and  in  most  of  them  when  cold;  it 
melts  at  123*^,  and  when  heated  at  170°,  or  for  some  time  with  water 
or  alkalis,  it  loses  water  and  forms  c-oxyquinazoline  (loc.  cit.)  ;  this 
substance  crystallises  in  long,  slender,  white  needles,  melts  at 
211 — 212°,  and  dissolves  in  the  usual  solvents,  including  acids  and 
alkalis,  except  light  petroleum  ;  its  solutions,  especially  the  aqueous, 
fluoresce  blue ;  its  platmochloride  forms  an  orange-red,  microcrystal- 
line  precipitate. 

'f-Methyl-B-oxyquinazoUne,    C6H4<^    I       ,  is  obtained  by  dissolv- 

g  e-oxyquinazoline  in  the  calculated  quantity  of  a  solution  of  potash 
methyl  alcohol,  and  adding  the  calculated  quantity  of  methyl 
iodide;  it  crystallises  in  long,  lustrous  needles,  melts  at  71°,  and 
dissolves  in  the  usual  solvents,  but  will  not  crystallise  from  light 
petroleum.     The  platinochloride  is  described. 

When  orthamidobenzamide  and  95  per  cent,  formic  acid  are 
stirred  together  in  molecular  ])YOipovtio-n,formyldiortha7nidobenzamide, 
OH-CH(NH-C6H4-CONH3)2,  is  obtained;  it  crystallises  in  thin,  nearly 
quadratic,  rhombic  leaves  or  tables,  melts  at  135°,  and  dissolves  freely 
in  water,  alcohol,  benzene,  ether,  acetone,  and  hot  chloroform;  pro- 
longed heating  with  water,  alcohol,  or  dilute  alkalis  converts  it  into 
^-oxyquinazoline  ;  when  heated  at  150°  until  no  more  water  is  evolved, 
it  yields  a  crystalline  mass  which  gradually  melts  between  170°  and 
180°,  and  is  so  readily  converted  into  c-oxyquinazoline  and  orthamido- 
benzamide that  it  could  not  be  analysed.  Attempts  to  obtain  a  methyl 
derivative  of  formyldiorthamidobenzamide  resulted  in  the  formation  of 
7-methyl-  c-oxyquinazoline  and  orthamidobenzamide.  The  platinochlo- 
ride forms  long,  slender,  lustrous,  yellowish-red  needles,  which  dissolve 
in  alcohol  with  a  blue  fluorescence.  A  substance  melting  at  107 — 108° 
was  obtained  during  the  preparation  of  formyldiorthamidobenzamide, 
but  in  quantity  insufficient  for  analysis. 

Formijlorthamidohenzomethamide,  CHO']N'H'C6H4*CO'NHMe,  is  ob- 
tained by  mixing  orthamidobenzomethylamide  (Abstr.,  1887,  1043) 
with  formic  acid  in  molecular  proportion,  evaporating  on  the  water- 
bath,  and  crystallising  from  benzene;  it  forms  clusters  of  needles,  melts 
at  111 — 112°  and  dissolves  in  warm   ether  and  benzene,  less  easily  in 
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water  and  alcohol,  and  not  at  all  in  liglit  petroleum ;  when  heated  at 
190 — 200°  for  some  honrs,  it  is  converted  into  7-metlijl-c-oxyquinaz- 
oline.  The  methiodide,  CioHn!N'20I,  is  obtained  by  heating  formylorth- 
amidobenzomethylamide  with  the  calculated  quantity  of  methyl 
iodide  in  methyl  alcohol  at  100°  in  a  sealed  tube  for  one  hour;  it 
crystallises  in  needles  and  leaflets ;  its  platinochloride,  for  obtaining 
which  it  is  converted  into  chloride  by  double  decomposition  with 
silver  chloride,  is  an  orange-yellow,  crystalline  powder  insoluble  in 
alcohol  and  ether ;  the  corresponding  hydroxide  forms  very  slender 
crystals  which  are  very  soluble  in  water. 

Weddige  (Abstr.,  1887,  1044)  treated  orthamidobenzamide  with 
methyl  iodide  in  alcohol  in  order  to  obtain  orthomethamidobenzamide  ; 
the  author  substituted  methyl  for  ethyl  alcohol,  and  obtained  dimeth- 
amidobenzamide  at  the  same  time.  Orthamidobenzamide  is  dissolved 
in  methyl  alcohol,  and  heated  with  the  calculated  quantity  of  methyl 
iodide  in  a  sealed  tube  at  100°  for  some  hours ;  the  mass  is 
extracted  with  ether,  the  residue  dissolved  in  as  little  water  as  possible, 
the  solution  filtered,  the  bases  precipitated  by  ammonia,  washed  with 
cold  water,  and  then  treated  with  water  at  70 — 80° ;  dimethamido- 
benzamide  and  unaltered  orthamidobenzamide  are  thus  dissolved,  and 
on  cooling,  the  former  crystallises  out.  Dimethamidobenzamidcy 
NMe2-C6H4-CONH2,  forms  needles,  melts  at  139—140",  and  dissolves 
easily  in  acids  ;  its  platinochloride  was  obtained. 

Formylorthometha7tiidob€7izamide,  CHO'NMe*C6H4*CCNHo,  is  pre- 
pared by  heating  orthomethamidobenzamide  with  the  calculated 
quantity  of  formic  acid  in  a  tube  at  100°  for  three  hours  ;  after 
decolorising  with  animal  charcoal  in  alcohol,  it  crystallises  in  feathery, 
flat  needles  which  soften  about  100°  and  melt  at  113°.  When  heated 
at  150 — 160°  for  some  time,  it  yields  a  thick,  yellow  oil  which  solidi- 
fies after  some  days  to  small  needles  melting  at  123 — 124°  ;  the 
quantity  obtained  was  insufiicient  to  allow  of  this  substance  being 
identified  as  a-methyl-r^-oxyquinazoline,  but  it  is  certainly  distinct 
from  7-methyl-^-oxyquinazoline.  The  identity  of  the  methyl  deriva- 
tives obtained  from  formylorthamidobenzomethamide  and  from 
^-oxyquinazoline    proves    that     the    constitution    of    the    latter    is 

The  author  has  prepared  Griess'  carbimidoamidobenzovl  (Abstr., 
1885,  1227),  and  finds  that  it  melts  at  211—212°,  not  214°";  he  there- 
fore concludes  that  it  is  identical  with  ^-oxyquinazoline,  and  that 
Griess'  formula  for  it  is  incorrect. 

EthyloxaJylorthamidohenzamide,  COOEt-CO-NH-CgHi-CONHo,  was 
obtained  once  in  several  experiments,  when  the  calculated  quantities 
of  orthamidobenzamide  and  ethyl  oxalate  were  gradually  heated 
together  to  170°,  alcohol  being  evolved.  An  amorphous  precijDitate 
separated  from  the  alcoholic  solution  of  the  product ;  this  was 
a  mixture  of  several  substances,  from  which,  by  fractional  crystallisa- 
tion, small,  prismatic  crystals  of  this  ethyl  derivative,  melting  at 
158 — 159°,  were  obtained.  From  the  mother  liquor,  a  substance, 
C55H58NO2,  was  obtained  in  needles  melting  at  140 — 141°  ;  the  amount 
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was  insufficient  for  further  investigation.  A  fibrous  suhstance  of  uncer- 
tain composition  melting  at  177 — 178°  was  obtained  wben  methyl 
oxalate  was  substituted  for  etliyl  oxalate. 

An  additive  'product  is  obtained  wben  ortbamidobenzamide  and  etbyl 
oxalate  are  heated  in  alcohol ;  it  forms  thick,  flat  prisms,  melts 
"^at  87 — 90°,  and  dissolves  in  cold  alcohol,  water,  ether,  acetone,  and 
warm  chloroform ;  it  is  decomposed  into  ethyl  oxalate  and  ortbamido- 
benzamide when  heated  at  80''  for  some  time,  or  by  the  action  of 
hydrochloric  acid.  A  similar  product  is  obtained  with  methyl  oxalate ; 
it  forms  short,  slender  needles,  melts  gradually  between  80°  and  90°, 
and  dissolves  in  the  usual  solvents.  A.  G-.  B. 


< 
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Alkyl  Ketones  from  Halogen  Derivatives  of  Aromatic  Hydro- 
carbons. By  A.  Glaus  {J.  pr.  Ghem.  [2],  43,  355 — 363;  compare 
Jchweitzer,  this  vol.,  p.  684). 

OrtlwchloTometamethyltolyl methyl  ketone  {orthoclilorortietacetyltoluene) 

Me  :  CI  :  COMe  =1:2:5]    is    obtained    by  the    action   of   acetic 

chloride  on  orthochlorotoluene  in  carbon  bisulphide  in  the  presence  of 

luminium  chloride  ;  it  is  a  colourless,  strongly  refractive  liquid  of 

reeable  aromatic  odour,  boiling  at  238 — 242°  (uncorr.)  ;  its  oxime 
crystallises  in  thick,  yellowish  needles  and  melts  at  112°  (uncorr.). 
By  oxidation  with  potassium  permanganate  in  alkaline  solution,  it 
yields  parachlorometatoluic  acid  [COOH  :  Me  :  CI  =  1  :  3  :  4]  (m.  p. 
209°,  uncorr. ;  Abstr.,  1885,  1052),  whose  calcium  salt  crystallises 
with  3^  mols.  H2O,  and  4-chlorisophthalic  acid  [(C00H)2  :  CI  = 
1:3:4],  which  does  not  melt  below  340°;  this  oxidation  shows  that 
in  the  ketone  the  acetyl  group  must  occupy  the  para-position  to  the 
chlorine  atom,  and  the  meta-position  to  the  methyl  group. 

Orthohromometamethyltolyl  methyl  ketone  [Me  :  Br  :  COMe  =  1:2:5] 
is  prepared  in  like  manner,  and  is  a  colourless,  strongly  refractive  oil  of 
agreeable,  aromatic  odour ;  it  boils  at  262 — 264°  (uncorr.) ;  its  oxime 
crystallises  in  thick,  white  needles,  and  melts  at  104°  (uncorr.). 
When  oxidised  with  permanganate,  it  yields  parabromometatoluic  acid 
(m.  p.  209°,  uncorr. ;  Abstr.,  1882, 185),  whose  barium  salt  crystallises 
with  4  mols.  H3O,  and  4i-bromisophthaliG  acid  (m.  p.  287",  uncorr.), 
whose  harium  salt  (with  1  mol.  HoO)  is  described. 

When  parachlorotoluene  and  parabromotoluene  are  acetylised  in 
this  way,  the  products  seem  to  be  mixtures;  in  the  former  case, 
the  product  boils  at  235—240°  (uncorr.),  in  the  latter,  at  261—265°. 

Metachlorovthomethyltolyl  methyl  ketone  [Me  :  COMe  :  CI  =  1  :  2  :  5], 
similarly  obtained,  is  a  colourless,  agreeably  aromatic  liquid  which 
boils  at  239 — 240°  (uncorr.)  ;  its  oxime  crystallises  in  long,  colourless, 
lustrous  needles  melting  at  116°  (uncorr.).  By  oxidation  with  per- 
manganate, it  yields  parachlororthotoluic  acid  (m.  p.  166°,  uncorr.)  and 
parachlorophthalic  acid  (m.  p.  148°). 

Metahromorthomethyltolyl  methyl  ketone  is  a  colourless  oil  of  agree- 
able aromatic  odour  which  boils  at  257 — 258°  (uncorr.);  its  oxime  forms 
long,  soft,  filamentous  needles,  and  melts  at  97°  (uncorr.).  By  oxidation 
with  permanganate  it  yields  parabromorthotoluic  acid  (m.  p.  187", 
uncorr.)  and  parabromophthalic  acid  (m.  p.  168°),  whose  anhydride 
melts  at  106°. 
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4i-Chlorometaxylyl  methyl  ketone  is  a  colourless,  aromatic  oil,  boiling 
at  260°  (uncorr.)  ;  its  oxime  forms  colourless  needles,  and  melts  at 
103°  (uncorr.).  A.  G.  B. 

Action  of  Ammonia  on  Derivatives  of  the  Ethyl  and  Methyl 
Salts  of  Orthamidobenzoic  Acid.  Bj  E.  Zacharias  (/.  pr.  Chem. 
[2],  43,  432 — 450;  compare  Hiibner,  Annalen^  195,  34). — Ethyl 
amidonitrohenzoate  [COOEt  :  "NHo  :  NOo  =  1  :  2  :  3]  is  obtained  by 
heating  in  a  sealed  tube  at  130 — 150°  a  mixture  of  ethyl  nitroethoxy- 
benzoate  [COOEt  :  OEt  :  NO2  =  1:2:3]  and  alcoholic  ammonia. 
It  crystallises  from  90  per  cent,  alcohol  in  beautiful,  dark-yellow 
needles,  and  melts  at  109°.  On  continued  digestion  with  baryta - 
water,  and  subsequent  addition  of  hydrocliloric  acid  to  the  sparingly 
soluble  barium  salt  thus  obtained,  a  substance  identical  wifch  amido- 
nitrobenzoic  acid  [COOH  :  NHo  :  ^0^  =  1:2:3]  separates. 

Ethyl  acetamidonitrobenzoate  [COOEt  :  NHAc  :  NO2  =  1  :  2  :  3]  is 

obtained  by  heating  together  a  mixture  of  ethyl  amidonitrohenzoate 

and  acetic    chloride.     It   crystallises   from   water  in  white  needles, 

melts    at    102°,   and  is    exceedingly    soluble   in   cold    alcohol,    ether, 

benzene,  chloroform,  and  light  petroleum.     On  digestion  with  aqueous 

ammonia,  it  forms  the  corresponding  ammonium  salt,  but,  on  heating 

in   a  sealed  tube  at   170°   with  alcoholic  ammonia,    the   compound 

CO'NH 
NOo'CfiHo^^^      I  ,r     is  obtained.      This  compound   is   insoluble   in 
^N=:CMe 

ordinary  solvents,  except  hot  alcohol,  from  which  it  separates  in  small, 

brownish  crystals ;    it   melts  with    decomposition   at  264°,    gives   a 

potassium  salt  crystallising  in  yellowish-red  needles,  and  a  methyl 

salt   crystallising  in  white  needles  which    melt  at    175°;    it  forms 

insoluble  salts  with  the  heavy  metals  ;  and,  on  reduction  with  tin  and 

hydrochloric  acid  or  stannous  chloride,  gives  a  base  which  crystallises 

in  colourless  needles,  and  melts  at  230 — 232°.     On  acetylation  of  ethyl 

araidonitrobenzoate,  a  yellow  compound  is  obtained,  w^hich  appears  to 

be  an  isomeride  of  the  ethyl  acetamidonitrobenzoate  melting  at  102°. 

EtMjl  nitrohenzoylamidohenzoate  [COOEt  :  NHBz  :  NO2  =  1:2:3] 

is  obtained  by  warming  ethyl  amidonitrohenzoate  (m.  p.  109°)  with 

benzoic  chloride.     It  forms  yellowish- white  crystals,  melts  at  85*5°, 

and  is  readily  soluble  in  alcohol,  ether,  benzene,  and  chloroform.     On 

heating  it  with  alcoholic  ammonia,  it  yields  the  compound 

which  crystallises  in  slender,  white  needles,  not  melting  at  250°,  and 
forms  a  methyl  salt  crystallising  from  alcohol  in  slender,  white  needles 
which  melt  at  138°. 

On  treating  ethyl  diazobenzoate  chloride,  COOEt'CeHi'T^aOl 
[COOEt  :  N  :  NCI  =  1:2],  obtained  from  ethyl  orthamidobenzoate, 

with  cold  aqueous  ammonia,  benzazimide,  C6H4<:^    I      ,  is  formed  ; 

but  the  author  has  not  succeeded  in  producing  a  similarly  constituted 
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closed-cliain  compound  by  tlie  action  of  aqueons  ammonia  on  ethyl 
methylnitrosoamidobenzoate  [COOEt  :  ]S'(NO)Me  =  1:2].  When 
the  last-named  compound  is  heated  at  140 — 150°  with  aqueous 
ammonia,  a  mixture  of  orthonitrosomethylamidobenzamide  and  ^netJiyl- 
amidohenzoic  acid,  COOH-CeHrNHMe  [COOH  :  NHMe  =  1:2],  is 
obtained.  The  latter  softens  at  165°,  melts  at  170*^,  is  soluble  in  all 
ordinary  solvents,  but  does  not  form  well-characterised  salts. 
B  G.  T.  M. 

^■Diethylcarbobenzonic  Acid.  By  R.  Anschutz  ^nd  W.  Berj^s 
■bwjiaZeji,  261,  298 — 309). — The  acid  first  prepared  by  Limpricht  and 
^^chwanert  {Annalen,  155,  63),  by  the  action  of  alcoholic  potash  on 
deoxybenzoin,  and  named  by  Zagoumenny  (this  Journal,  1877,  ii, 
194)  diethylcarbobenzonic  acid,  has  the  composition  dsHigOa,  but  its 
constitution  has  not  yet  been  ascertained.  It  distils  under  greatly 
reduced  pressure  with  slight  decomposition,  and  is  insoluble  in  am- 
monia and  alkaline  carbonates,  but  soluble  in  concentrated  potash  ;  it 
seems  not  to  contain  a  carboxyl  group,  and  it  does  not  combine  with 
hydroxylamine,  phenylhydrazine,  or  acetic  anhydride.  When  treated 
with  hydrogen  chloride  in  alcoholic  solution,  it  is  converted  into  a 
colourless,  liquid,  diethyl  derivative,  which  boils  at  207 — 209°  (11  mm.) 
and  has  the  composition  C20H22O2.  It  is  not  acted  on  by  sodium 
amalgam,  but  when  distilled  over  zinc-dust  it  yields  stilbene,  and 
when  boiled  with  hydriodic  acid  and  amorphous  phosphorus  it  is  con- 
verted into  a  colourless,  crystalline  compound  melting  at  132 — 134°, 
which  the  authors  name  isodiethylcarbobenzonic  acid ;  this  substance  is 
probably  identical  with  the  compound  obtained  by  Limpricht  and 
Scliwanert  {loc.  cit.)  by  heating  diethylcarbobenzonic  acid  at  100°  with 
hydrochloric  acid. 

When  diethylcarbobenzonic  acid  is  boiled  with  excess  of  nitric  acid 
of  sp.  gr.  1"18  until  oxidation  is  at  an  end,  it  is  converted  into  a  com- 
pound of  the  composition  C18H16O3,  which  melts  at  120°.  On  fusing  it 
with  potash  in  the  manner  described  by  Zagoumenny,  an  inflammable 
gas  is  evolved,  and  on  dissolving  the  melt  in  water  and  acidifying  with 
hydrochloric  acid,  there  is  produced  a  precipitate  which  is  completely 
soluble  in  ammonia :  when  this  product  is  distilled  under  greatly 
reduced  pressure  (12  mm.),  it  yields  a  small  quantity  of  a  colourless 
liquid  with  an  odour  of  butyric  acid,  benzoic  acid,  and  a  thick,  colour- 
less oil  boiling  at  about  176*5°  (15  mm.),  which  has  the  composition 
CnHu02.  On  treating  this  oil  with  potassium  permanganate,  it  is 
converted  into  benzoic  acid  ;  it  is,  therefore,  a  phenylvaleric  acid,  and 
not  diethylbenzoic  acid  as  was  supposed  by  Zagoumenny ;  it  is  not 
identical  with  either  of  the  known  phenylvaleric  acids,  both  of  which, 
namely,  the  normal  acid  and  phenylethylpropionic  acid  (benzylethyl- 
acetic  acid),  have  been  prepared  by  Baeyer  and  Jackson. 

Ethyl  phenylvalerate,  CisHigOa,  prepared  by  treating  the  acid  obtained 
from  diethylcarbobenzonic  acid  with  hydrogen  chloride  in  alcoholic 
.solution,  is  a  colourless  liquid  boiling  at  144 — 146°  under  a  pressure 
of  about  15  mm.  The  chloride,  C11H13OCI,  is  obtained  when  the  acid 
is  treated  with  phosphorus  pentachloride ;  it  is  a  colourless  liquid 
boiling  at  129 — 131°  under  a  pressure  of  about  11  mm.     The  anilide, 

tdto 
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CitHiqIS'O,  prepared  from  the  chloride,  separates  from  alcohol  in 
rhombic  crystals,  a  :  h  :  c  =  0-68451  :  1  :  0-60844,  melting  at 
101—102°. 

Benzylethylacetic  acid  (phenylethjlpropionic  acid)  can  be  prepared 
by  hydroljsing  ethyl  benzylethylacetoacetate ;  it  boils  at  172 — 174" 
under  a  pressure  of  about  15  mm.  The  chloride  is  a  colourless  liquid 
boiling  at  145 — 150^  under  a  pressure  of  about  24  mm.  The  aiiilide, 
CnHigNO,  separates  from  alcohol  in  large,  well-defined,  monosym- 
metric  crystals,  a:b:c:  =  0-81716  :  1  :  1-1885,  /3  =  70°-28',  melting 
at  88—89°.  F.  S.  K. 

Additive  Products  of  Ethyl  Sodacetoacetate  and  Sodio- 
malonate  "with  Ethereal  Salts  of  Unsaturated  Acids.  By  A. 
Michael  and  P.  C.  Freer  (J.  pr.  Chem.  [2],  43,  390 — 395  ;  compare 
Auwers,  this  vol.,  p.  546). — The  first  product  of  the  reaction  of  ethyl 
sodacetoacetate  on  ethyl  cinnamate  (Abstr.,  1887,  672)  is  an  additive 
compound  of  one  molecule  of  the  latter  with  two  molecules  of  the 
former.  The  compound  CisHieO^  is  obtained  when  this  additive  pro- 
duct is  heated  with  alcohol ;  it  melts  at  144 — 145°,  not  140-5"  {loc.  cit.\ 
and  gives  an  amorphous,  white  hydrazone,  CijHieOalN'NHPh,  which 
melts  at  74 — 75°.  When  the  compound  C15H16O4  is  saponified  with 
alcoholic  potash,  a.  potassiiwi  salt  is  obtained  ;  the  corresponding  acid 
melts  at  95°  with  evolution  of  carbonic  anhydride,  yielding  a  compound 
C12H12O2,  which  crystallises  in  long,  lustrous  needles,  melts  at 
184 — 185^^,  and  dissolves  in  alcohol  and  ether,  but  not  in  light 
petroleum. 

The  substance  C12H12O2  yields  two  oximes,  the  one,  C24H2o03!NOH, 
when  a  neutral  (sic)  solution  of  the  substance  in  ammonia  is  mixed  with 
hydroxylamine  hydrochloride,  as  a  white,  amorphous  precipitate 
which  melts  with  decomposition  at  129— ISl'^ ;  the  other,  Ci2Hi20:NOH, 
when  hydroxylamine  is  added  to  an  aqueous  or  alcoholic  solution  of 
the  substance,  as  a  white,  amorphous  compound  melting  at  172°  and 
soluble  in  alcohol  and  ether  but  not  in  light  petroleum ;  it  is  thus 
proved  that  CioHioOo  contains  a  carbonyl  group.  The  compound 
CoiHsoOoiJSPh,  obtained  by  heating  C12H12O3  with  aniline  (equal 
mols.)  in  alcohol,  crystallises  in  white  octahedra,  melts  at  237 — 238°, 
and  is  insoluble  in  aqueous  sodium  carbonate  and  hydroxide. 

When  the  compound  CioHioOo  is  heated  for  some  time  with  aqueous 
alkalis,  a  new  substance  C12H14O3  is  obtained  ;  it  crystallises  from 
light  petroleum  in  concentric  groups  of  needles,  from  water  and 
carbon  bisulphide  in  large,  hard  prisms,  melting  at  83 — 84° ;  it 
behaves  as  an  acid  but  not  an  unsaturated  one  ;  with  iodine  in  an 
alkaline  solution,  it  yields  iodoform ;  its  silver  salt  (with  ^  mol.  H2O) 
forms  a  white  precipitate ;  its  oxlme  is  an  amorphous  substance,  melts 
at  93° — 94°  with  decomposition,  and  dissolves  in  alcohol  and  ether. 
Dilute  potassium  permanganate  solution  oxidises  the  substance 
O12H14O3,  with  formation  of  benzoic  acid  and  an  unidentified,  volatile 
acid.  When  reduced  with  sodium  amalgam  in  alcohol,  C12H14O3  yields 
a  thick  oil,  C12II14O2,  which  distils  undecomposed  at  271 — 273" 
(17  mm.)  and  behaves  as  a  lactone,  thus  indicating  that  C12H14O3 
is  a  CHrboxy-acid  of  the  constitution  COMe-CH>-CHPh-CHo-COOH^ 
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the  lactone  being  a  ^-lactone  of  tlie  constitution 

The  substance  C12H13O2  has  the  same  empirical  formula  as  cinnamyl- 
acetone  (m.  p.  84°),  but  is  not  identical  with  it.  A.   G.  B. 

Derivatives  of  ^Phenyl  Salicylate  (Salol).  By  W.  Knebel. 
(J.  pr.  Chem.  [2],  43,  378—389  ;  compare  Abstr.,  1890,  1284).— 
Phenyl  acetylsalicylate  (acetylsalol) ,  OAc-C6H4*COOPh,  is  obtained  by 
heating  acetic  chloride  or  acetic  anhydride  with  dry  phenyl  salicylate 
aud  pouring  the  liquid  into  absolute  alcohol ;  it  forms  stellate  crystals 
and  melts  at  97°. 

a-Phenyl  nitrosalicylate  [NO-, :  OH  :  COOPh  =  5  :  2  : 1]  has  been 
ah^eady  described  (Abstr.,  1890,  1284)  ;  it  is  also  obtained  by  heating 
5-nitrosalicylic  acid  (m.  p.  222° ;  compare  Hiibner,  Abstr.,  1879,  380) 
with  phenol  and  phosphorus  oxychloride  at  120 — 130°  for  several 
hours  (compare  Nencki  and  Rasinsky,  /.  pr.  Chem.  [2],  31,  472). 

^-Phenyl  nitroiialicylate  [NO2  :  OH  :  COOPh  =  3  :  2  : 1]  is  pre- 
pared by  heating  3-nitrosalicylic  acid  with  phenol  and  phosphorus 
oxychloride  at  100° ;  it  crystallises  in  prisms  which  melt  at  101^'. 

OL-Phenyl  acetyhn'trosalicylate,  prepared  from  a-phenyl  nitrosalicylate 
and  acetic  anhydride,  crystallises  in  slender,  white  needles  melting  at 
118°.  The  nitration  of  phenyl  acetylsalicylate  with  nitric  acid  only 
yields  a-phenyl  nitrosalicylate.  ^-Phenyl  nitracetylsalicylate,  prepared 
from  y3-phenyl  nitrosalicylate  and  acetic  anhydride,  melts  at  95°. 

Phenyl  dinitrosalicylate  (Abstr.,  1890,  1284),  is  sparingly  soluble 
in  alcohol,  more  so  in  benzene  and  chloroform,  and  most  so  in  glacial 
acetic  acid.  Phevyl  dinitracetylsalicylate  crystallises  in  slender,  white 
needles  and  melts  at  118°. 

Orthonitrophenyl  dinitrosalicylate  (phenyl  trinitrosalicylate,  loc. 
cit.)  is  obtained  by  acting  on  phenyl  salicylate  with  a  mixture  of  nitric 
acid  (sp.gr.  1*525)  and  strong  sulphuric  acid  ;  it  crystallises  in  silvery 
leaflets  and  melts  at  100°.  By  saponification  it  yields  orthonitrophenol. 
Paranitrophenyl  dinitrosalicylate  is  similarly  obtained,  but  the  reaction 
mass  is  extracted  with  glacial  acetic  acid  instead  of  alcohol ;  it  forms 
yellowish  needles  and  melts  at  176°;  it  yields  paranitrophenol  on 
hydrolysis.     Paranitrophenyl  dinitracetylsalicylate  melts  at  156°. 

The  author's  attempts  to  obtain  a  trinitrosalicylic  acid  failed.  An 
isomeride  of  dinitrosalicylic  acid  was  obtained ;  it  melts  at  95°  and  is- 
converted  into  the  known  acid  (m.  p.  173°)  when  recrystallised. 

A.  G.  B. 

Action  of  Ammonia  and  Methylamine  on  Derivatives  of 
the  Ethyl  and  Methyl  Salts  of  Nitrohydroxybenzoic  Acids. 
By  P.  Thieme  (J.  pr.  Chem.  [2],  43,  451— 482).— When  a  mixture  of 
ethyl  nitrohydroxybenzoate  [COOEt  :  ISTOo  :  OH  =  1  :  3  :  4]  and 
alcoholic  ammonia  is  heated  together  for  8 — 16  hours,  at  180°,  in 
sealed  tubes,  the  compound  COOEt-C6H3(N02)*ONH4  is  formed^ 
without  the  least  trace  of  a  nitrohydroxybenzamide. 
_  Ethyl  nitrethoxyhenzoate  [COOEt  :  NO2  :  OEt  =1:3:4]  crystal- 
lises from  alcohol  in  nearly  colourless  needles  or  scales,  melts  at  64°^ 
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is  insoluble  in  water,  but  dissolves  readily  in  alcohol,  ether,  benzene, 
and  chloroform.  On  digestion  with  alcoholic  ammonia  at  130 — 140°, 
it  is  converted  almost  quantitatively  into  ethyl  nitramidohenzoate 
[COOEt  :  NOo  :  NH2  =  1:5:4],  which  crystallises  from  alcohol  in 
long,  yellow  needles,  melts  at  136°,  and  readily  sublimes.  If  aqueous 
ammonia  is  employed  instead  of  alcoholic  ammonia,  amtnoniuin  nitr- 
amidohenzoate  is  formed. 

Nitramidohenzamide  [CONH2  :  NO3  :  NHo  =  1:3:4]  is  obtained = 
when  the  above-described  ethyl  nitramidobenzoate  (m.  p.  136°)  isj 
heated  with  aqueous  ammonia.  It  crystallises  from  water  in  long,] 
felted,  yellow  needles,  melts  with  decomposition  at  226°,  and  sublimes! 
at  a  lower  temperature. 

Ethyl  nitracetamidohenzoate  [COOEfc  :  NOo  :  NHAc  =  1  :  3  :  4,1 
crystallises  in  long,  white,  felted  needles,  melts  at  95 — 96°,  readily 
sublimes,  and  is  converted  on  heating  with  aqueous  ammonia  into 
ammonium  nitramidobenzoate. 

Ethyl  nitromethamidohenzoate  [COOEt  :  NO2  :  NHMe  =  1:3:4] 
is  readily  formed  by  heating  ethyl  nitrethoxybenzoate  (m.  p.  64°) 
with  methylamine  (2  mols.)  in  alcoholic  solution.  It  crystallises 
from  alcohol  in  orange-yellow,  prismatic  masses,  melts  at  100°,  and, 
on  treatment  with  potash  and  subsequent  addition  of  hydrochloric 
acid,  gives  a  corresponding  nitroynethamidobenzoic  acid,  which  crys- 
tallises from  alcohol  in  pale-yellow  needles,  and  melts  with  decompo- 
sition at  295°. 

Ethyl  dinitrohydroxybemoate  [COOEt  :  (^02)2  :  OH  =  1  :  3  :  5  :  4] 
is  obtained  on  further  nitration  of  the  mononitro-compound  (m.  p. 
64°)  with  a  mixture  of  nitric  and  sulphuric  acids.  It  crystallises 
from  alcohol  in  long,  stout,  yellow  needles  (compare  Salkowsky, 
Annalen,  163,  50),  melts  at  87°,  and  is  converted  by  aqueous  ammonia 
into  the  corresponding  ammonium  salt.  Ethyl  dinitrethoxybenzoate 
[COOEt :  (^02)2  :  OEt  =  1:3:5:4]  crystallises  in  colourless  needles 
melts  at  56°,  and  is  converted  by  alcoholic  ammonia  into  the  corre- 
sponding ethyl  dinitramidobenzoate,  which  crystallises  from  alcohol 
in  lemon-yellow,  glistening  scales,  and  melts  at  114°  (Salkowsky, 
loc.  cit.). 

Ethyl  nitrethoxybenzoate  [COOEt  :  I^Oa  :  OEt  =  1:4:5]  crystal- 
lises in  white,  prismatic  needles,  melts  at  60 — 61°,  and  is  converted, 
on  heating  at  180°  with  alcoholic  ammonia,  into  the  corresponding 
nitrethoxybenzamide,  which  crystallises  from  hot  water  in  slender 
needles  melting  at  202°,  and  on  hydrolysis  with  potash,  and  sub- 
sequent treatment  with  hydrochloric  acid,  gives  the  corresponding 
free  acid,  crystallising  from  alcohol  in  light-yellow  needles,  and 
melting  at  216'5°.  When  heated  with  aqueous  ammonia,  ethyl  nitr- 
ethoxybenzoate (m.  p.  60 — 61°)  is  converted  into  nitramidobenzoic 
acid  [COOH  :  NO2  :  NHo  =  1  :  4  :  5],  which  crystallises  from  water 
in  brick-red  scales,  and  melts  with  decomposition  at  290°. 

Ethyl  nitramidobenzoate  [COOEt  :  :N'02  :  NH2  =  1:4:5]  melts 
at  139°  (compare  Kayser,  Abstr.,  1886,  149),  and  is  converted  by 
alcoholic  ammonia,  at  160 — 170°,  into  idtramidobenzamide 

[C0]N'H2  :  ^0-.  :  XH,  =  1:4:5], 
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which  crystallises  from  water  in  slender,  reddish -yellow  needles,  and 

melts  at  231—232°. 
K    Ethyl  nitrethoxybenzoate  [COOEt  :  NOo  :  OEt  =  1:4:  5]  is  con- 
^Hferted,    by    heating"    with    methylamine,    into    nitroTJiethamidohenzo- 
^Lethylamide  [CONHMe  :  NO2  :  NHMe  =  1:4:5],  which  melts  at 
^H[94°,    and,    on    hydrolysis    and    subsequent    treatment    with     acid, 

gives  nitrometliyJamidohenzoic  acid  [COOH  :  NOo  :  NHMe  =1:4:5], 

crystallising  from  alcohol  in  rhombic  plates  or  prisms,  and  melting 

with  decomposition  at  268°. 

•    Nitrohydroxyhenzoic  acid    [COOH  :  NOo  :  OH  =  1  :  2  :  3]   crystal- 
ses  in  yellow  prisms  containing  1  mol.  HoO,  and,  when  anhydrous, 
melts  at  178°.    Its  ethyl  salt  melts  at  124°,  and  does  not  give  a  nitro- 
hydroxybenzamide  when  heated  with  aqueous  or  alcoholic  ammonia. 
The   corresponding    ethoxyethyl   salt    crystallises    from    alcohol    in 
almost  colourless,  prismatic  prisms  or  plates,  melts  at   53 — 54°,  is 
rot  acted  on  by  alcoholic  ammonia,  and  gives,  with  aqueous  ammonia, 
the  original  nitrohydroxybenzoic  acid  (m.  p.  178°). 
1^    Ethyl  nitrohydroxybenzoate  [COOEt :  NO2  :  OH  =  1  :  5  :  2],  which 
I^Ptnelts  at  96°,  gives  Hiibner's  nitrohydroxybenzamide  (m.  p.  225°)  on 
digestion  with  alcoholic  ammonia.     Under  like  conditions,  the  corre- 
sponding ethyl  nitrethoxybenzoate  (m.  p.   68°)  gives   an  ethyl  nitr- 
amidobenzoate,  which  crystallises  in  slender,  yellow  needles  melting 
at  145°,  and  corresponds  in  constitution  with  Hiibner's  nitroamido- 
benzoic  acid  (m.  p.  263°). 
1^.     Ethyl  nitromethamidohenzoate    [COOEt  :  NHMe  :  NOo  =  1:2:5] 
I^Bs  formed  when  the  corresponding  ethyl  nitroethoxybenzoate  (m.  p. 
194°)  is  heated  in  a  sealed  tube,  at  150^,  with  methylamine  (2  mols.). 
It  crystallises  in  greenish-yellow  needles,  melts  at  103°,  and  may  be 
readily  sublimed.     The  free  acid  crystallises  in  small,  bright-yellow, 
pearly,  rhombic  plates,  melts  at  259°,  and  is  easily  soluble  in  alcohol 

Kid  ether.     NitromethamidobenzomethyJamide 
[CONHMe  :  NHMe  :  NO2  =  1:2:5] 
ystallises  in  long,  thin,  yellow  needles,  melts  at  204°,  and  readily 
sublimes. 

Ethyl  nitracetamidohenzoate  [COOEt  :  NHAc  :  NO3  =  1:2:5] 
forms  long,  colourless  needles,  melts  at  153°,  and  is  converted  by 
alcoholic  ammonia  into  metanitro-ft-methyl-c-oxyquinazolinej 

NzzCMe 

This  compound  crystallises  from  alcohol  in  almost  colourless,  four-  or 
six-sided  plates,  turns  brown  at  280°  without  previously  melting, 
and  gives  rise  to  salts,  which  are  not  well  characterised,  Avith  the 
exception  of  the  methyl  salt,  which  melts  at  165° ;  and  may  also  be 
obtained  by  acting  on  ethyl  nitracetamidohenzoate  with  ammonia. 

Ethyl  nitracetyhnethamidohenzoate  [COOEt  :  NMeAc  :  NO.  = 
1:2:5]  forms  large,  colourless  plates,  and  melts  at  66°.  On  heating 
with  alcoholic  or  aqueous  ammonia,  it  furnishes  ethyl  nitrometh- 
amidohenzoate and  ammonium  nitromethamidohenzoate  respec- 
tively. 
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The  formation  of  the  above-described  compounds  shows  that  the 
action  of  ammonia  on  the  derivatives  of  the  ethyl  salts  of  nitro- 
hydroxybenzoic  acids  is  determined  both  by  the  relative  position  of 
the  substituted  groups  in  the  nucleus,  and  by  the  temperature.  In 
the  case  of  the  metanitrobenzoates,  no  acid  amide  is  formed,  whilst 
in  that  of  the  paranitrobenzoates,  acid  amides  are  readily  formed. 
In  the  case  of  ethyl  metanitro-orthoethoxybenzoate,  only  the  ethoxyl 
attached  directly  to  the  nucleus  is  displaced  by  amidogen  at  125°, 
whilst  at  170 — 180°  the  ethoxyl  of  the  carboxyl  group  is  also  replaced. 

G.  T.  M. 

Metanitrocoumarin.  By  C.  Taege  (Arch.  Pharm.,  229,  71 — 
83). — Nitrocoumarin,  N02*G9H502,  obtained  by  the  action  of  fuming 
nitric  acid  on  coumarin,  melted  at  187°,  but  after  sublimation  between 
watch  glasses  this  fell  to  183^  ;  Bleibtreu  (Annalen,  59,  191)  gives 
the  number  as  170°.  By  oxidation  with  potassium  permanganate  in 
an  alkaline  solution,  metanitrosalicylic  acid  was  obtained,  indicating 
that  the  carboxyl  group  is  in  the  meta-position,  and  the  nitrocoumarin 
is  of  the  meta-type.  Metamidocoumarin,  C9H7NO2,  described  by 
Frapoli  and  Chiozza  (Annalen,  95,  253),  was  more  simply  prepared 
by  dissolving  nitrocoumarin  in  aqueous  ammonia,  heating  nearly  to 
boiling,  and  adding  ferrous  sulphate  solution  until  the  precipitate 
appeared  pure  black ;  this  was  filtered  hot,  washed  a  few  times  with 
hot  water,  and  the  filtrate  was  allowed  to  remain,  when  needles  of 
the  amidocoumarin  crystallised  out.  This  compound  melts  at  164° ; 
Frapoli  found  168°.  The  platinochloride  was  analysed.  Dibromo- 
metanitrocoumarin,  NOo'CgHaBroOz,  was  obtained  by  exposing  pow- 
dered metanitrocoumarin  in  a  thin  layer  to  bromine  vapour  for  some 
days.  After  washing  with  alcohol,  and  recrystallising  from  chloro- 
form, the  prisms  obtained  melted  at  151^,  dissolved  readily  in  alcohol, 
chloroform,  and  ether,  but  with  difiiculty  in  carbon  bisulphide  and 
light  petroleum.  Nitrosalicylaldehyde  (unsymmetrical,  melting  at 
125°),  when  heated  over  the  free  flame  with  acetic  anhydride  and 
sodium  acetate,  is  converted  into  metanitrocoumarin.  J.  T. 

The  Tannin  of  Algarobilla  and  Myrobalans.  By  G.  Zolffel 
(Arch.  Pharm.,  229,  123— 160).— The  legumes  of  several  Chilian 
plants  of  the  genus  Ccesalpinia  have  been  employed  in  Europe  for 
tanning  and  dyeing.  Two  tanning  principles  are  found  in  algaro- 
billa :  one,  occurring  to  the  extent  of  8  to  10  per  cent.,  is  the  glncos- 
ide  of  gallotannic  acid,  and  by  hydrolysis  yields  gallic  acid  and 
•dextrose ;  the  other,  occurring  in  much  larger  quantity,  is  a  sugar- 
free  tannic  acid  which  readily  decomposes  into  ellagic  acid,  CnHeOg 
-f  2H2O.  This  new  ellagotannic  acid,  CuH,oOio,  has  already  been 
obtained  in  an  impure  form  by  Lowe,  from  the  fruit  of  myrobalan 
and  divi-divi.  The  dextrose  noted  above  yields  glucosazone  when 
treated  with  phenylhydrazine  (compare  Fischer,  Abstr.,  1885,  53). 
The  molecule  of  ellagotannic  acid  contains  five  hydroxyl  groups, 
replaceable  by  acetyl,  and  its  constitution  may  be  thus  represented, 
C6Ho(OHVCOO-C6H2(OH)o-COOH.  Ellagic  acid  loses  its  water  of 
crystallisation  at  100°.  This  acid,  when  treated  with  acetic  anhydride, 
yields  a  tetracetyl  derivative,  as  Schiff  also  has  shown.     The  tanning 
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principle  of  myrobalans  is  also  a  mixture  of  gallotannic  glucoside  with 
a  much  larger  amount  of  ellagotannic  acid.  In  both  algarobilla  and 
myrobalans,  gallic  acid  exists  in  small  quantity;  the  former  also 
contains  a  little  oxalic  acid.  J.  T. 

IShikimic  Acid.  By  J.  F.  Eykman  (Ber.,  24,  1278—1303).— 
Jhikimic  acid,  C7H10O5,  the  preparation  of  which  has  already  been 
[escribed  (Abstr.,  1886,  95),  forms  a  white,  crystalline  powder  con- 
isting  of  slender  needles,  melts  at  184°,  and  has  a  sp.  gr.  of  1'599  at 
.4°.  It  dissolves  in  5'5  parts  of  water,  and  in  20  parts  of  ordinary 
Icohol,  readily  forming  supersaturated  solutions,  but  is  almost 
nsoluble  in  absolute  alcohol,  ether,  and  benzene ;  it  has  a  sp. 
rota^on  of  — 246'3°,  and  a  conductivity  constant  of  0"0071.  The 
ammonium  salt,  which  crystallises  in  rhombic  sphenoids  (a  :  h  :  c  = 
0"827  :  1  :  1'759),  has  an  even  stronger  rotatory  power,  and  therefore 
these  two  substances  are  among  the  most  powerfully  active  com- 
pounds at  present  known.  The  acid  does  not  reduce  silver  or 
copper  solutions,  but  immediately  decolorises  alkaline  potassium 
permanganate. 

When  barium  or  calcium  shikimate  is  heated  to  about  230°,  it 
yields  products  which  show  the  qualitative  reactions  of  catechol  and 
dihydroxybenzoic  acid,  whilst  the  acid  on  fusion  with  potash  yields, 
in  addition  to  these,  two  compounds  which  appear  to  be  meta-  and 
para-hydroxy benzoic  acid.  On  distillation,  the  calcium  salt  yields 
considerable  quantities  of  phenol,  which  is  probably  formed  according 
to  the  equation  C7H10O5  =  CeHgO  +  CO.  +  2HoO. 

The  anhydrides  of  fatty  acids  act  upon  shikimic  acid  at  their 
boiling  point  with  formation  of  tri-substituted  derivatives,  the  tri- 
acetyl,  tripropionyl,  and  tributyryl  compounds  having  been  prepared. 
They  are  all  yellowish,  amorphous  substances  which  could  not  be 
obtained  crystalline ;  the  number  of  acid  radicles  present  was  deter- 
mined by  titration,  and  in  every  case  the  result  agreed  with  the  sup- 
position that  three  such  groups  have  entered  the  molecule.  Hence 
shikimic  acid  must  contain  3  hydroxyl  groups,  and  as  it  must,  from  its 
pronounced  monobasic  character,  also  contain  a  carboxyl  group,  the 
condition  of  all  5  atoms  of  oxygen  is  accounted  for.  Attempts  were 
made  to  obtain  ethereal  salts  of  the  acid,  and  of  its  triacetyl  and  tri- 
butyryl derivatives,  but  in  every  case  the  etherification  was  only  a 
partial  one. 

If  shikimic  acid  is  warmed  with  concentrated  hydrochloric  acid, 
partial  carbonisation  takes  place ;  from  the  residue  remaining  on 
evaporation,  ether  extracts  parahydroxybenzoic  acid,  which  must  be 
formed  simply  by  the  elimination  of  2  mols.  HoO  : — CvHioOs  —  2H2O 
=  C6H4(OH)-COOH.  Other  products  are  formed  at  the  same  time, 
but  could  not  he  identified. 

Sodium  amalgam  reduces  an  acidified  solution  of  shikimic  acid, 
forming  dihydro shikimic  acid,  C7H12O5.  This  is  separated  by  neutral- 
ising the  solution  with  soda,  adding  slightly  less  than  an  equivalent 
of  hydrochloric  acid,  and  a  large  quantity  of  alcohol.  After  filtering 
off  precipitated  sodium  chloride,  the  remainder  of  the  chlorine  is 
removed   by  silver  oxide,  the  lead  salt  of  hydroshikimic  acid  pre- 
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cipitated  by  alcoliolic  lead  acetate,  and  decomposed  by  hydrogen 
sulphide.  The  acid  crystallises  with  gi^eat  difficulty  in  hemimorphic, 
monosymmetric  prisms  (a  :  h  :  c  =  1-637  :  1  :  0-976;  /3  =  46°  0'  30"), 
melts  at  175°  (uncorr.),  and  dissolves  in  7  parts  of  water.  It  does 
not  reduce  silver  or  copper  solutions,  nor  is  it  immediately  oxidised 
by  alkaline  potassium  permanganate.  It  dissolves  in  sulphuric  acid 
on  warming  with  evolution  of  carbonic  oxide  and  formation  of  a  brown 
solution,  it  has  a  sp.  gr,  of  1-47  at  9°,  a  conductivity  constant  of 
00031,  and  a  sp.  rotation  [a]©  =  18-2°;  in  the  amorphous  condition, 
however,  it  has  a  rotation  four  times  as  great.  The  amorphous  acid 
is  converted  by  hydrochloric  acid,  at  100°,  into  benzoic  acid,  but  the 
crystallised  acid  must  be  more  strongly  heated  before  the  decompo-j 
sition  takes  place.  The  reaction  takes  place  according  to  the  equAtioi 
CHp.Og  =  CeHs-COOH  4-  3H2O. 

When  an  equivalent  of  bromine  is  added  to  a  supersaturated  solu-ij 
tion  of  shikimic  acid,  the  dibromide,  CvHioBrjOs,  is  formed,  and  crystal-j 
Uses  from  alcohol  in  rhombic  sphenoids  (a  :  b  :  c  =  0-933  :  1  :  1-010). 
Its    conductivity  constant   is  about   100  times  as    large   as  that  of 
shikimic  acid,  namely,  0-75,  and  it  has  a  sp.  rotation  [a]  d  =  —  58°.     li 
reduces  copper  solution,  and  is  reconverted  by  zinc  and  acetic  aci( 
into  shikimic  acid ;  on  warming  its  aqueous  solution,  or,  better,  byj 
the  action  of  the  theoretical  quantity  of  silver  oxide,  it  loses  hydrogeal 
bromide,  forming  brumoshihimolactone,  C7H9Br05,  which  is  also  con- 
tained in  the  alcoholic  and  ethereal  mother  liquors  of  the  dibromide. 
It  is  quite  neutral,  dissolves  in  water  and  ordinary  alcohol,  melts  a< 
235^  (uncorr.),  and  has  a  sp.  gr.  of  1-965  at  11°,  and  a  sp.  rotatioi 
[a]D  =  -1-22°.     It   crystallises    in   hemimorphic   hexagonal    needles 
(a  :  c  =  1  :  2-4595),  and  scarcely  reduces  copper  solutions,  but  forms 
silver  bromide  on  heating  with  silver  nitrate. 

When  the  bromolactone  is  treated  with  baryta-water,  it  is  con- 
verted into  dihydroxy shikimic  acid,  C7H12O7,  which  crystallises  in 
long,  monosymmetric  needles  (a  :  6  :  c  =  2021  :  1  :  1-407  ;  /3  =  74°  4' ), 
melts  at  156°  with  formation  of  a  lactone,  is  optically  inactive,  and 
has  a  conductivity  constant  25  times  as  great  as  that  of  shikimic  acid, 
namely,  0-072. 

The  author  has  also  made  certain  observations  with  regard  to 
quinic  acid,  C7H12O6,  and  quinide,  C7H,o05,  w^hich  are  closely  allied  in 
constitution  to  shikimic  acid.  The  sp.  rotation  of  the  former  was 
found,  in  agreement  with  Hesse,  to  be  [ajo  =  —43-8°,  and  is  there- 
fore only  one  quarter  of  that  found  for  shikimic  acid,  and  varies  much 
less  with  the  concentration.  Quinide  was  prepared  according  to  Hesse's 
method  {Annalen,  110,  335),  and  was  found  to  have  the  properties 
ascribed  to  it  by  him.  As  it  is  completely  neutral  and  optically 
inactive,  it  cannot  be  identical  with  shikimic  acid.  On  boiling  witli 
milk  of  lime,  it  yields  a  calcium  salt  (C7Hn06)2Ca  -+-  4H2O,  which, 
with  acids,  forms  an  inactive  quinic  acid.  This  has  a  conductivity 
constant  of  0-022,  compared  with  0-0277  for  the  active  acid. 

The  above  results  in  the  case  of  shikimic  acid,  although  from  lack 
of  material  not  as  complete  as  is  desirable,  show  that  it  must  be  a 
trihydroxytetrahydrobenzoic  acid,  C6H6(OH)3-COOH.  The  position  of 
the  ethylene  linkage  and  of  the  hydroxyl  groups  cannot  be  stated 


ORGANIC   CHEMISTRY.  921 

witli  certainty,  bat  the  author  regards  'the  following  formula  as  the 
most  probable  : — 

OH-CH<CH(OH)<)H^C-COOH, 

The  stability  of  the  compound  towards  alkalis  renders  it  probable 
that  the  ethylene  linkage  is  between  the  a-  and  /5- carbon  atoms 
(compare  this  vol.,  p.  452),  and  the  above  arrangement  of  the 
hydroxyl  groups  is  the  only  one  which  readily  explains  the  formation 
of  the  various  benzene  derivatives  by  the  loss  of  water,  unless  the 
elimination  takes  place  between  groups  in  the  para-position  to  one 
another,  which  is  nob  at  all  probable.  This  formula  is  also  in  agree- 
ment with  the  relations  between  the  conductivity  constants  of  the 
different  derivatives. 

The  constitution  of  quinic  acid  is  regarded  by  the  author  as  being 
^^robably  represented  by  one  of  the  following  formulap : — 

^     OH-CH<™^g^|*^^^>C(OH)-COOH  or 

H.  G.  C. 
4  :  5-Dichlorophthalic  Acid :    Derivatives  of  Ortho-xylene. 

By  A.  Glaus  and  C.  Geoneweg  {J.  pr.  Cheni.  [2],  43,  252—259).— 
Experiments  which  will  shortly  be  published  show  that  the  orientation 
of  the  dichlorortho-xylene  which  yields  the  dichlorophthalic  acid 
melting  at  183°  (Abstr.,  1885,  972)  is  [Me^  :  CI2  =  1  :  2  :  4  :  5]  ;  the 
orientation  of  the  acid  is  therefore  also  settled. 

4 :  5 -Dichlorophthalic  anhydride^  obtained  by  heating  the  acid  at 
30°,  sublimes  in  long,  colourless  needles,  and  melts  at  143°  (uncorr.). 
he  potassium,  sodium,  ammonium,  barium,  (with  2  mols.  H2O),  calcium 
(with  4  mols.  H2O),  and  copper  salts  are  described.  When  the  acid 
was  distilled  with  the  calculated  quantity  of  soda-lime,  it  yielded  a 
chlorobenzene  which  gave  4-nitro-l :  2-dichlorobenzene  (m.  p.  43°) 
on  nitration  ;  this,  taken  in  conjunction  with  the  fact  that  neither  of 
the  chlorine  atoms  in  this  dichlorophthalic  acid  can  be  in  the  3-  or 
6-position,  is  confirmatory  of  the  above  orientation. 

4-Chloro-l  :  2-xylene  boils  at  195°  (uncorr.),  not  205"  (Abstr.,  1885, 
972).  h-Nitro-4i-chloro-l :  2-xylene,  obtained  by  mixing  thechloro-xylene 
(1  vol.)  with  nitric  acid,  sp.  gr.  1*5  (3 — 4  vols.)  in  the  cold,  and 
heating  for  half  an  hour  on  the  water-bath,  forms  small  needles 
which  nielt  at  73°  (uncorr.).  6-Bromo-4^-chloro-l :  2-xylene,  obtained 
by  brominating  the  chloro-xylene  in  chloroform  in  presence  of  iron, 
and  distilling  with  steam,  crystallises  in  long,  colourless  needles, 
and  melts  at  75°  (uncorr.).  Nitro-b-hromo-4-chloro-l :  2-xylene,  crys- 
tallises in  small,  colourless  prisms,  melts  at  223°  (uncorr.),  and 
dissolves  easily  in  acetone  and  in  chloroform,  sparingly  in  alcohol. 

6-Bromo-4i-chlorophthalic  acid  is  obtained  by  heating  the  bromo- 
chloro-1 :  2-xylene  with  nitric  acid  Csp.  gr.  I'l)  for  5 — ()  hours  in  a 
sealed  tube  at  180 — 190°;  it  crystallises  in  aggregates  of  colourless, 
nacreous  needles,  melts  at  205°   (uncorr.),  and  is  easily  soluble  in 
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water,  alcohol,  and  ether.  The  anJiydride  sublimes  when  the  acid  is 
heated  at  120°  in  the  form  of  small  needles  ;  it  melts  at  185°  (uncorr.). 
The  sodium  salt  (with  o  mols.  H2O)  and  harium  salt  (with  3  mols. 
H2O)  are  described. 

4  :  5-Dichloro-3-bromo-l  :  2-xylene,  obtained  bj  brominating  dichlor- 
ortho-xylene  (m.  p.  237°  ?)  with  bromine  in  presence  of  iron,  forms 
slender,  colourless,  felted  crystals  which  melt  at  90°  (uncorr.). 

A.  G.  B. 

Benzeneazomalonic  Acid.  By  R.  Meyer  (Ber.,  24,  1241 — 
1245).— The  author  has  already  shown  (Abstr.,  1888,  369)  that  the 
benzeneazomalonic  acid  obtained  from  diazobenzene  chloride  and 
ethyl  sodiomalonate  is  identical  with  the  compound  prepared  from 
phenylhydrazine  and  mesoxalic  acid.  In  place  of  the  method  pre- 
viously given,  the  author  recommends  the  following : — 16  grams  of 
ethyl  malonate  is  dissolved  in  250  c.c.  of  alcohol,  a  solution  of 
14  grams  of  crystallised  sodium  acetate  in  62  per  cent,  alcohol  added, 
and  then  gradually  a  w^ell-cooled  solution  of  diazobenzene  chloride, 
containing  an  excess  of  i  mol.  hydrochloric  acid,  the  temperature  being 
kept  below  0°  during  the  addition,  and  the  solution  allowed  to  remain 
over  night.  The  alcohol  is  then  distilled  off,  solid  soda  added,  and  the 
precipitated  sodium  salt  filtered  off  and  decomposed  with  hydrochloric 
acid.  To  purify  the  acid  it  is  dissolved  in  sodium  carbonate  solution, 
filtered,  and  the  boiling  solution  again  precipitated  by  hydrochloric 
acid.  It  then  forms  slender,  yellow  needles,  melting  at  163 — 164° 
with  evolution  of  gas,  which  consists  chiefly  of  carbonic  anhydride  and 
a  little  nitrogen,  and  also  contains  traces  of  ammonia  and  aniline. 
The  silver  salt,  PhN2*CH(C00Ag)..,  is  a  pale-yellow  precipitate,  and 
explodes  on  heating ;  it  reacts  very  violently  with  ethyl  iodide,  and 
must  be  diluted  with  absolute  alcohol  in  carrying  out  the  reaction.  The 
compound  obtained  is  the  monethyl  salt,  Ph]S'2-CH(C00H)(C00Et), 
which  forms  hair-like,  yellow  needles  and  melts  at  114°.  The  author 
had  hoped  to  obtain  the  diethyl  salt,  which  would  have  one  of  the 
following  formulae,  according  as  it  is  an  azo-compound  or  a  hydrazone, 

NPhiN-CHCCOOEt)^,      ]SrHPh-N:C(C00Et)2, 
and  examine  whether  it  still  contained  a  hydrogen  atom  replaceable 
by  metals,  in  which  case  the  first  formula  must  be  correct,  whereas  if 
no  such  replacement  took  place  the  compound  must  have  the  hydrazone 
constitution.     At  present  this  remains  an  open  question. 

H.  G.  C. 

Ethyl  Benzamidoxalacetate  and  Benzamidopyruvic  Acid. 
By  W.  WiSLiCENUS  {Ber.,  24,  1257— 1263).— When  sodium  ethoxide 
is  added  to  a  mixture  of  ethyl  oxalate  and  ethyl  hipp urate,  the  action 
proceeds  in  the  usual  manner  (Abstr.,  1888,  1178),  ethyl  sodiohenzamid- 
oxalacetate,  COOEt-CNa(N'HBz)-CO-COOEt,  being  formed.  It  crys- 
tallises  out  in  yellowish  crusts,  which  become  pure  white  when 
washed  with  ether;  its  aqueous  solution  gives  a  precipitate  with 
silver  nitrate,  which  blackens  and  yields  a  mirror  on  warming.  Free 
ethyl  benzamidoxalacetate  (ethyl  oxalhippurate) , 

COOEt-CH(NHBz)-CO-COOEt, 
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is  prepared  by  acidifying  the  aqueous  solution  of  tlie  sodium  com- 
pound, extracting  with,  etlier,  and  evaporating  in  a  vacuum.  It  is 
then  obtained  as  an  oil,  which,  solidifies  after  a  time;  it  crystallises 
from  ether  in  slender,  white,  fascicular  aggregates  of  needles,  contain- 
ing 1  mol.  H2O,  which  is  partly  evolved  over  sulphuric  acid  in  a 
vacuum,  with  formation  of  the  oily  anhydrous  ethyl  salt.  The 
hydrated  compound  melts  at  73 — 74°,  and  gradually  decomposes  on 
continued  heating,  is  readily  soluble  in  hot  water,  ether,  benzene,  and 
alcohol,  sparingly  in  light  petroleum. 

The  crude  ethereal  solution  in  one  instance  deposited  yellow 
crystals  which  melted  at  164°  with  decomposition,  had  the  composition 
C13H11NO5,  and  gave  a  red  coloration  with  ferric  chloride  in  alcoholic 
solution.     The  constitution  of  this  compound  is  unknown. 

Ethyl  benzamidoxalacetate  readily  yields  a  hydrazone,  C2iH23lS'305, 
-which  separates  from  ether  in  lustrous  crystals,  melts  at  133 — 134°, 
and  gives  a  deep  violet  coloration  with  ferric  chloride  in  sulphuric 
acid  solution.  On  boiling  with  acetic  acid,  it  loses  1  moL  alcohol,  and 
is  converted  into  ethyl  phenylbenzamidopyrazoloncarboxylatey 
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hich  forms  yellow  crystals  and  melts  at  194 — 195°.  On  boiling 
with  aqueous  soda,  the  benzoyl  group  is  not  eliminated,  but  simple 
hydrolysis  takes  place,  the  corresponding  acid  being  formed ;  the 
latter  forms  slender,  yellowish,  matted  needles,  melts  at  185 — 190° 
with  decomposition,  and  is  readily  soluble  in  aqueous  sodium  carb- 
onate, alcohol,  and  benzene,  sparingly  in  water,  ether,  and  light 
petroleum.  The  benzoyl  group  can  only  be  eliminated  by  heating 
with  hydrochloric  acid  at  160 — 170°,  benzoic  acid  being  then  formed  ; 
the  other  products,  how^ever,  form  a  resinous  mass  which  could  not 
be  purified. 

Ethyl  benzamidoxalacetate  is  very  readily  decomposed  by  alkalis 
•with  formation  of  oxalic  acid,  hippuric  acid  and  alcohol.  On  treat- 
ment with  acids,  however,  an  entirely  different  reaction  takes  place, 
benzamidopyruvic  acid,  alcohol,  and  carbonic  anhydride  being  formed. 
The  reaction  is  best  carried  out  by  treating  the  compound  with  fuming 
hydrochloric  acid  at  the  ordinary  temperature,  and  allowing  the  mixture 
to  remain  for  several  days.  The  liquid  is  filtered  from  a  little  benzoic 
acid  formed  at  the  same  time,  and  the  filtrate  evaporated  in  a  vacuum  ; 
when  a  certain  concentration  is  reached,  the  acid  separates  in  reddish 
grains,  which  are  purified  by  recrystallisation  from  ether.  Benzamido- 
pyruvic acid,  NHBz-CHo'CO-COOH,  forms  white,  flocculent  masses, 
which  when  quickly  heated  melt  at  195°  with  sudden  decomposition, 
and  on  slowly  heating  at  190 — 192°.  It  is  soluble  in  hot  water, 
alcohol,  and  aqueous  sodium  carbonate,  and  with  phenylhydrazine, 
yields  a  hydrazone  which  cannot  be  readily  purified.  Its  solutions  give 
a  dark  bluish-green  coloration  with  ferric  chloride,  and  precipitate 
silver  and  copper  from  their  solutions.  On  heating  with  hydrochloric 
Acid,  benzoic  acid  is  formed,  but  the  author  has  been  unable  to  isolate 
amidopyruvic  acid  from  the  other  products.  H.  G.   C. 
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Action  of  Iodine  on  Sodium  Benzenesulphinate  in  the 
presence  of  Mercaptan.  By  R.  Otto  and  J.  Troger  (Ber.,  24, 
1145 — 1]46), — The  authors  undertook  these  experiments  in  the  hope 
of  obtaining  disulphoxides  by  the  action  of  iodine  on  a  mixture  of  mer- 
captan and  an  alkali  sulphinate.  This  reaction  does  not,  however,  take 
place.  An  alcoholic  solution  of  sodium  benzenesalphinateand  sodium 
phenyl  mercaptan  when  treated  with  iodine  yielded  phenyl  bisulphide 
and  benzeuesulphoiodide.  Sodium  benzenesulphinate  and  sodium 
ethyl  mercaptan,  treated  in  a  similar  way,  gave  ethyl  bisulphide  and 
benzene  sulphoiodide.  E.   C.  R. 

Thioanhydrides  of  Aromatic  Thiosulphonic  Acids  and  Poly- 
thiosulphonic  Acids.  By  R.  Otto  and  J.  Trogek  {Ber.,  24, 
1125 — 1145). — The  Action  of  Iodine  on  Potassium  Paratoluenethio- 
sulphonate. — When  an  aqueous  solution  of  the  thiosulphonate  is  mixed 
with  a  solution  of  iodine  in  aqueous  potassium  iodide  until  a  slight 
excess  of  iodine  is  present,  toluenesulpliothiosulplionic  anhydride, 
(07117802)2^2,  is  formed.  The  mixture  becomes  milky,  and  a  resinous 
compound  is  deposited,  and  is  purified  by  extraction  with  ether; 
it  crystallises  from  light  petroleum  in  needles,  sinters  at  105°, 
and  melts  at  109°.  This  compound  was  the  only  product  of  the 
reaction  :  in  all  the  other  experiments  a  mixture  was  obtained  of  this 
compound  and  two  others,  namely,  the  thioanhydride  of  toluenethio- 
sulphonicacid,  (C7H7S02)2S,  and  toluenedisulphothiosulpho7iic  anhydride, 
(07117802)283.  For  shortness  sake  these  compounds  are  called  the 
trithio-,  the  tetrathio-,  and  the  pentathio-compound.  Sulphonic  acid 
and  free  sulphur  are  also  formed  by  the  action  of  iodine  on  the  thio- 
sulphonate ;  salts  of  toluenesulphonic  acid  were  only  obtained  in 
insignificant  quantity. 

Potassium  toluenethiosulphonate  (40  grams)  dissolved  in  water 
was  gradually  mixed  with  a  10  per  cent,  alcoholic  solution  of  iodine 
(20  grams).  The  product  is  a  white,  crystalline  mixture  of  the 
tetrathio-  and  pentathio-compounds  with  a  little  of  the  trithio- 
compound.  By  extraction  with  light  petroleum,  the  trithio-  and 
tetrathio-compounds  are  separated.  The  former  is  purified  by  crys- 
tallisation from  alcohol,  and  melts  at  133°.  The  product  insoluble  in 
light  petroleum  is  crystallised  from  acetic  acid,  and  yields  the  penta- 
thio-compound which  melts  at  180 — 182°.  Three  other  experiments 
gave  a  similar  mixture.  The  tetrathio-compound  is  split  up  into 
the  pentathio-  and  trithio-compounds  when  boiled  for  some  time  with 
acetic  acid  in  a  reflux  apparatus.  The  trithio-compound  (the  thio- 
anhydride of  toluenethiosulphonic  acid),  (07117802)28,  is  obtained  by 
gradually  adding  a  solution  of  iodine  in  potassium  iodide  to  a  solution 
containing  potassium  toluenesulphinate  and  potassium  toluenethio- 
sulphonate in  molecular  proportion.  The  product  is  purified  by 
washing  with  a  solution  of  potassium  iodide  and  with  water,  and 
crystallisation  from  benzene.  It  melts  at  133 — 134°.  In  a  second 
experiment,  the  tetra-  and  pentathio-compounds  were  also  obtained. 

Action  of  Iodine  on  a  mixture  of  Sodium  Toluenesulphinate  and 
Sodiuvi  Sulphide  in  molecular  proportion. — W.  Spring  has  stated 
that    sodium    thiosulphate    is    formed    by    the   action    of    iodine    on 
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ii  mixture  of  sodium,  sulphite  and  sodium  sulphide  {Ber.^  7,  1157). 
Hence  it  was  of  interest  to  study  the  action  of  iodine  on  a  mixture  of 
sodium  toluenesulphinate  and  sodium  sulphide.  An  alcoholic  solution 
of  iodine  is  gradually  added  to  an  aqueous  solution  of  sodium  sulphide 
and  sodium  toluenesulphinate  in  molecular  proportion,  until  the 
yellow  precipitate  of  sulphur  which  is  first  formed  no  longer  redis- 
solves ;  this  shows  that  it  no  longer  consists  of  sulphur,  but  of  the 
thio-anhydrides  of  the  thiosulphonic  acid,  that  is,  the  products  of  the 
further  action  of  iodine  on  the  thiosulphonate  first  formed.  The 
product  was  filtered,  and  the  filtrate  evaporated  and  extracted  with 
iilcohol.  The  alcoholic  solution  contains  sodium  toluenethiosulphonate. 
In  a  second  experiment,  enough  iodine  was  added  to  convert  all  the 
thiosulphonate  into  thiosulphonic  anhydride,  and  on  crystallising  the 
product  from  alcohol  the  trithio-corapound  (m.  p.  134°)  was  obtained. 
Free  sulphur  was  produced  in  all  these  experiments.  From  the  pro- 
duction of  free  sulphur  the  authors  conclude  that  the  reaction  takes 
place  in  two  stages,  as  represented  by  the  equations  : — NasS  -\-  1^  =^ 
2NaI  +  S  and  CvH^SOsNa  +  S  =  CvH^SOaSISra  ;  and  that  the  forma- 
tion of  sodium  thiosulphate  and  sodium  bisulphide  observed  by  Spring 
is  a  similar  reaction.  For  if  a  mixture  of  sodium  sulphite  and  sodium 
sulphide  in  molecular  proportion  is  cai-efully  treated  with  an  alcoholic 
solution  of  iodine,  sulphur  first  separates,  but  redissolves  on  shaking  or 
gently  warming  the  mixture;  and  sulphur  also  separates  when  a  small 
quantity  of  iodine  solution  is  added  to  a  solution  of  sodium  sulphide. 

Action   of    Chlorine    on    Potassium    Toluenethiosulphonate. —  When 

he  thiosulphonate   dissolved  in  water  is  treated  with  an  excess  of 

chlorine,  the  pentathio-compound  mixed  with  the  tri-  and  tetrathio- 

compounds  is  formed ;  and  from  the  mother  liquors  toluenesulphonic 

cid  and  toluenesulphochloride  are  obtained. 

The  thioanhydride  of  paratoluenethiosulphonic  acid,  (07117802)38, 
crystallises  in  the  monosymmetric  system, 

a  :  6  :  c  =  2-8289  :  1  :  3-2212 ;  ft  =60''  7'. 

The  pentathio-compound,  (07117802)383,  crystallises  from  hot  ethyl 
acetate  in  small,  pointed  prisms  of  adamantine  lustre,  a:b:  c 
=  1:1:  2*732.  The  crystals  may  belong  either  to  the  tetragonal  or 
rhombic  system. 

The  Action  of  Iodine  071  Potassium  Benzenethiosulphonate. — An 
aqueous  solution  of  the  thiosulphonate  is  heated  with  a  10  per  cent, 
alcoholic  solution  of  iodine  as  long  as  precipitation  takes  place.  The 
product  is  extracted  with  light  petroleum  and  benzene,  and  the  in- 
soluble residue  dissolved  in  acetic  acid.  The  acetic  solution  deposited 
well-formed  crystals  of  the  thioanhydride  of  henzenethiosulphonic  acid, 
S(PhS02)2,  melting  at  133 — 134°.  The  petroleum  extracts  contain 
a  mixture  of  the  tetra-  and  pentathio-compounds,  which  could  not  be 
separated.  Sulphuric  acid  and  free  sulphur  are  also  formed  in  the 
reaction,  as  well  as  benzenesulphonic  acid  in  inappreciable  quantity. 
When  potassium  benzenethiosulphonate  in  aqueous  solution  is  treated 
w^ith  chlorine,  a  product  is  obtained  which  smells  faintly  of  benzene- 
fiulphochloride.  On  extraction  with  ether  and  crystallisation  of  the 
residue    from    alcohol,   the    pure    tetrathio-comjpound,    (Ph802)282,   is 
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obtained,  and  melts  at  76 — 77°.  The  ethereal  extract  contains  a  mixture 
of  the  tetrathio-  and  pentatnio-compounds.  Sulphuric  and  benzene- 
sulphonic  acids  are  also  formed,  and  are  found  in  the  aqueous  liquors. 
The  tetrathio-compound  when  boiled  with  acetic  acid  is  split  up  into 
the  trithio-  and  pentathio- compounds,  and  by  fractional  crystallisation 
from  ethyl  acetate,  the  latter  can  be  obtained  pure  and  melts  at 
101 — 102"".  Two  other  experiments  on  the  action  of  chlorine  gave  no 
trace  of  the  tetrathio-compound,  but  only  the  penta-  and  trithio-com- 
pounds,  together  with  a  substantial  quantity  of  benzene  sulpho- 
chloride,  and  sulphuric  and  benzenesulphonic  acids.  When  a  solution 
of  50  grams  of  the  thiosulphonate,  cooled  with  ice,  is  chlorinated, 
25  grams  of  product  insoluble  in  water  are  obtained,  and  this  consists 
almost  entirely  of  the  trithio-compound  (m.  p.  128 — 132^). 

The  thioanhydride  of  benzenesulphonic  acid,  (Ph 800)28,  crystallises 
in  the  monosymmetric  system,  a  :  b  :  c  =  2"8320  :  1  :  2*8280,  f3  =  67^6' . 
Plane  of  the  optic  axis  parallel  to  the  plane  of  symmetry.  The  tetra- 
thio-compound, (Ph*S02)2S2,  crystallises  in  very  thin,  transparent, 
lustrous  plates  belonging  to  the  monosymmetric  system, 
a:h:c  =  2-2740  :  1  :  1*7425,  ft  =  61°  30'. 
The  pentathio-compound,  (Ph*S02)2S3,  crystallises  in  transparent, 
lustrous  pyramids  belonging  to  the  tetragonal  system,  a  :  h  :  c  =:■ 
1:1:  2"404.  They  are  hemihedral  and  are  dextro-rotatory,  to  =  1'7201, 
6  =  1*7077.  Since  this  compound  is  isomorphous  with  the  corre- 
sponding tolaene  derivative,  the  latter  is  also  probably  optically 
active,  but  the  smallness  of  the  crystals  prevented  the  determination 
of  the  optical  properties. 

These  thio-compounds  dissolve  easily  in  warm,  aqueous  potas- 
sium hydroxide,  and  also  in  aqueous  potassium  sulphide.  The  addi- 
tion of  hydrochloric  acid  to  the  solution  precipitates  sulphur,  with 
formation  of  sulphinic  acids.  The  pentathio-compound  of  toluene 
when  heated  with  alcoholic  ammonia  in  a  sealed  tube  at  100°  gives 
free  sulphur  and  ammonium  toluenethiosulphonate.  Nascent  hydro- 
gen, reduces  the  thioanhydrides  to  phenyl  and  tolyl  mercaptans.  The 
pentathio-compound  when  treated  with  metallic  silver  gives  the  disulph- 
oxide,  CtHvSOz'S'CvHt,  and  the  sulphonic  anhydride,  (07117802)20. 
The  latter  is  at  once  converted  into  the  sulphonic  acid. 

Action  of  Iodine  on  a  Mixture  of  Sodium  Ethylsulphinate  and 
Sodium  Sulphide. — An  aqueous  solution  of  sodium  sulphide  and  sodium 
ethylsulphinate  in  molecular  proportion  is  carefully  treated  with  an 
alcoholic  solution  of  iodine  in  slight  excess.  A  clear  solution  is 
obtained,  from  which  ether  extracts  nothing.  It  contains  sodium 
ethylthiosulphinate,  which  can  be  separated  by  evaporating  to  dry- 
ness and  extracting  with  alcohol.  When  treated  with  zinc  and 
hydrochloric  acid,  it  yields  ethyl  mercaptan.  Hydrochloric  acid 
precipitates  sulphur  from  the  aqueous  solution  with  production  of 
sodium  ethylsulphinate.  E.  0.  R. 

Aromatic  and  Aliphatic  Thio sulphonic  Acids.  By  R.  Otto 
and  A.  Rossing  (Ber.,  24,  1147— 1156).— T/ie  Action  of  Ethyl  Chloro- 
carhonate  on  Alkali  Salts  of  Aromatic  ThiosuljoJionic  Acids. — The  authors 
have  shown  that  ethyl  chlorcarbonate  acts  on  an  alkali  aromatic  sulph- 
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Iinate  witli  production  of  the  ethyl  salt  of  an  aromatic  sulphinic  acid, 
frhe  action  of  ethyl  chlorcarbonate  on  thiosulphonates  was  studied  in 
brder  to  determine  if  disulphoxides,  R-SOo'SCwHsw+i,  or  the  isomeric 
Compounds  R'SO-SOCwHo^  +  i  were  produced.  The  reaction,  however, 
fakes  place  in  quite  a  different  way,  and  there  are  formed  disulphoxides 
containiug  two  similar  aromatic  residues,  a  sulphinic  acid,  ethereal  salts 
of  the  sulphinic  acid,  and  thioanhydrides  of  the  thiosulphonic  acid, 
with  separation  of  carbonic  anhydride  and  sulphur. 

Potassium  paratoluenethiosulphonate  mixed  with  alcohol  is  gradually 
treated  with  a  slight  excess  of  ethyl  chlorcarbonate  :  the  mixture 
becomes  acid.  It  is  neutralised  with  potassium  carbonate  and  the 
excess  of  ethyl  chlorcarbonate  neutralised  with  more  thio-salt.  The 
product  is  diluted  with  water  and  extracted  with  ether.  The  ethereal 
extract  contains  toluene  disulphoxide,  tolyl  paratoluenethiosulphonate, 
ethyl  toluenesulphinate,  and  a  small  quantity  of  the  thioanhydride 
of  toluenethiosulphonic  acid.  The  residue,  insoluble  in  water  and 
ether,  contains  free  sulphur,  the  thioanhydride  of  toluenedisulphothio- 
sulphonic  acid,  (07117802)283,  and  the  trithio-compound.  The 
aqueous  liquors  contain  unaltered  thiosulphonate  and  potassium 
toluenesulphinate.  No  gaseous  products  are  evolved  except  carbonic 
anhydride.  The  authors  put  forward  equations  in  explanation  of  this 
complicated  reaction. 

Potassium  benzenethiosulphonate  when  treated  with  ethyl  ehlor- 
iarbonate,  behaves  in  an  exactly  similar  way  to  the  toluene  salt. 

Action  of  Fhosphorus  Pentachloride  on  Alkali  Thiosulphonates. — 
Spring  has  stated  that  phosphorus  pentachloride  acts  easily  on  sodium 
ethylthiosulphonate  and  yields  a  chloride  which  decomposes  on  heat- 
ing, with  separation  of  free  sulphur,  and  when  treated  with  caustic 
soda,  yields  the  sodium  thiosulphonate  ;  so  that  its  formula  is  pro- 
bably EtSaOCl.     The  authors,  however,  obtained  a  different  result. 

Potassium  ethylthiosulphonate  (2  mols.)  is  well  mixed  with 
phosphorus  pentachloride  (1  mol.)  and  the  product  poured  into  iced 
water.  An  oil  is  precipitated  which  is  washed  with  very  dilute 
potassium  carbonate  and  dissolved  in  ether,  and  the  product,  after 
distilling  off  the  ether,  dried  in  a  vacuum  over  sulphuric  acid.  The 
oily  product  contains  only  3  per  cent,  of  chlorine,  which  shows  that 
very  little  chloride  is  present.  When  treated  with  aqueous  potassium 
hydroxide,  potassium  ethylthiosulphonate  is  obtained.  The  explana- 
tion of  this  result  is  obtained  on  studying  the  products  of  the  action 
of  phosphorus  pentachloride  on  potassium  benzenethiosulphonate. 
The  product  of  the  action  of  phosphorus  pentachloride  on  the  latter 
salt  is  influenced  by  the  proportions  of  the  two  compounds  and  also  by 
the  temperature.  Phosphorus  pentachloride  first  acts  like  free  chlorine 
and  phosphorus  trichloride  ;  potassium  chloride  and  the  thioanhydride 
of  benzenethiosulphonic  acid,  (PhS02)2S2,  are  formed ;  the  latter, 
as  stated  in  the  foregoing  paper,  easily  splits  up  into  the  pentathio- 
and  trithio-compounds.  When  the  product  is  treated  with  potassium 
hydroxide,  potassium  benzenethiosulphonate  is  formed. 

The  authors  conclude  that  the  product  obtained  from  potassium 
ethylthiosulphonate  consists  of  compounds  analogous  to  those  ob- 
tained from  salts  of  aromatic  thiosulphonic  acids.  E.  C.  R. 
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Synthesis  of  Indigo  from  Phenylglycocine.  Bj  L.  Ledekf.k 
{J.pr.  Chem.  [2],  43,  303— 304).— This  constitutes  tlie  author's  cou- 
cluding  remarks  in  the  controversy  between  himself  and  Heuraann 
as  to  priority. 

Non-Formation  of  an  Indigo  Derivative  by  Fusing  Para- 
tolylglycocine  with  Alkalis.  By  K.  Heumaxn  (Ber.,  24,  1346). — 
Pure  paratolylglycocine  does  not  yield  dimethylindigo  on  fusion  with 
potassium  hydroxide,  as  stated  by  Eckenroth  (this  vol.,  p.  722),  and 
thus  forms  a  remarkable  exception  to  several  other  aromatic  glycines 
which  have  been  investigated  by  the  author  (this  vol.,  p.  837). 

A.  R.  L. 

Isatin-blTie.  By  C.  Schotten  (Ber.,  24, 1366— 1S7 3).— Dipiper idyl- 
isatin,  C18H25N3O,  is  prepared  by  heating  an  alcoholic  solution  of 
isatin  (10  grams)  with  2  molecular  proportions  of  piperidine  for 
an  hour  on  the  water-bath ;  the  crystals  formed  are  collected  and 
washed  with  alcohol ;  a  further  quantity  is  obtained  on  adding  water 
to  the  alcoholic  filtrate  ;  the  yield  is  15  grams.  It  crystallises  from 
alcohol  in  colourless,  flat  prisms,  does  not  decompose  at  100°,  and  is 
sparingly  soluble  in  cold  alcohol,  less  so  in  ether,  and  almost  insoluble 
in  benzene  and  chloroform.  It  gives  a  blood-red  solution  with  mineral 
acids,  and,  later,  decomposes  into  isatin  and  piperidine,  but  is  only 
resolved  into  the  latter  by  alkalis,  on  heating ;  it  dissolves  in  glacial 
acetic  acid  with  decomposition,  and  production  of  a  green  colour.  If 
it  is  heated  to  100°  and  the  temperature  slowly  raised  to  150°,  a  blue 
colour  is  produced,  piperidine  in  about  1  molecular  proportion  is 
eliminated,  and  ultimately  a  brown,  crystalline  compound  is  formed; 
whilst  if  it  is  quickly  raised  to  a  temperature  between  125°  and  160", 
isatin-blue  (see  below)  is  produced. 

Isatin-blue  is  prepared  by  shaking  dipiperidylisatin  with  several 
times  its  weight  of  acetic  anhydride  in  a  closed  flask,  at  the  ordinary 
temperature  or  at  60°,  pouring  into  w^ater,  collecting,  and  washing 
Avith  water :  it  is  also  formed  when  dipiperidylisatin  is  heated  with 
acetic  anhydride  and  absolute  ether  in  a  sealed  tube  at  100°.  It  is  a 
blue  powder,  which  separates  from  glacial  acetic  acid  in  microscopic, 
dichroic  prisms  ;  a  streak  on  a  glass  plate  appears  blue  by  transmitted 
and  yellow  in  reflected  light;  it  decomposes  at  230°,  a  brown  oil 
passing  over  ;  it  is  moderately  soluble  in  glacial  acetic  acid,  forming  a 
deep-blue  solution,  less  so  in  ether  and  alcohol,  and  insoluble  in  benzene 
and  chloroform.  Its  solution  in  glacial  acetic  acid  shows  a  very 
strong  band  between  wave-lengths  655  and  628,  and  except  beyond 
the  red  there  is  a  weak  continuous  absorption  ;  on  standing,  another 
band  is  observed  between  w^ave-lengths  589  and  580,  which  is,  how- 
ever, due  to  the  decomposition  of  the  compound.  The  band  observed 
with  a  solution  of  indigo  sulphate  is  between  wave-lengths  643  and 
616,  but  the  latter  shows  a  much  stronger  continuous  absorption  in 
the  violet  than  isatin-blue.  A  compound  dissolving  in  ether  wnth  a 
purple-red  colour  is  formed  when  a  solution  of  the  new  colouring 
matter  in  glacial  acetic  acid  is  allowed  to  remain,  or  more  quickly 
when  heated;  also  when  dipij^eridylisatin  is  treated  with  acid 
chlorides  or  anhydrous  formic  acid.     Isatin-blue  is   readily  deconi- 
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posed  by  mineral  acids,  but  may  be  boiled  for  some  time  with 
alcoholic  potasli  before  the  colour  of  the  solution  changes  to  red  ;  on 
distilling  with  the  latter,  however,  piperidine  passes  over,  and  a 
brownish-red  compound,  sparingly  soluble  in  alcohol,  and  not  showing 
the  indoplienin  reaction,  remains  behind.  When  dipiperidylisatiii 
(2  mols.)  is  treated  with  acetic  anhydride,  piperidine  (3  mols.  about) 
is  obtained,  and  this  leads  to  the  formula  C2iHi7N'302  for  isatin-blue, 
whilst  the  values  obtained  by  the  elementary  analysis  of  the  latter 
agree  with  the  formula  C;5cU3oN504 ;  its  formation  and  constitution 
are  therefore  obscure,  but  it  may  be  related  to  or  identical  with  the 
colouring  matter  obtained  by  V.  Meyer  (Abstr.,  1884,  587),  and  by 
Ciamician  and  Silber  (ibid.,  740),  by  the  action  of  pyrroline  on  isatin ; 
it  also  resembles  indin  and  isatopurpurin.  The  author  is  investigat- 
ing the  action  of  piperidine  on  quinone  and  quinol. 

A.  R.  L. 

Benzidinedisulphonic  Acid.  By  H.  Limpricht  (Annaleu,  261, 
310 — 338). — The  author  has  prepared   a  number   of    derivatives  of 

benzidinedisulphonic  acid,  S03H-C6H3(N'H2)-CoH3(NHo)-S03H ;  the 
preparation  of  this  acid,  which  was  at  tirst  thought  to  be  hydrazo- 
benzenedisulphonic  acid,  has  been  yjreviously  described  (Abstr.,  1889, 
399  ;  compare  also  Abstr.,  1890,  987). 

When  benzidinedisulphonic  acid   (10  grams)  is  dissolved  in  soda, 

the   solution   mixed  with  sodium  nitrite    (2  grams),  then  gradually 

seated  at  0°  with  dilute  sulphuric  acid  and  kept  for  several  days  in 

Hhe   cold,   the   diazo-comiionnd,    S03H-C6H3(NHo)-C6H3<^^>N,    is 

deposited  in  reddish-yellow  crystals,  together  with  benzidinedisulph- 
onic acid  and  the  tetrazo-derivative ;  if,  however,  the  solution  is 
allowed  to  get  warm  during  the  process,  the  tetrazo-compound  alone 
is  formed.  As  the  diazo-compound  was  not  obtained  in  a  pure  condi- 
tion, and  many  of  the  substances  described  below  were  prepared  from 
this  impure  diazo-compound,  and  as,  moreover,  no  special  precautions 
were  taken  to  free  them  from  benzidinedisulphonic  acid,  &c.,  they 
cannot  be  regarded  as  pure  chemical  compounds. 
Hydroxyaniidodiphenyldisiolphonic  acid, 

S03H-CcH3(OH)-C6H3(NH3)-S03H, 

is  formed  when  the  crude  diazo-compound  is  boiled  with  water,  and 
can  be  isolated  by  means  of  its  barium  salt;  it  is  a  soft,  yellow  sub- 
stance, very  readily  soluble  in  water  and  alcohol.  The  barium  salt, 
Ci2H9NS207Ba  +  7  or  8H2O,  crystallises  in  small,  efflorescent,  reddish 
needles  or  prisms,  is  readil}'  soluble  in  water,  and  loses  the  whole  of 
its  water  at  175—180°.  The  potassium  salt  and  the  lead  salt  crys- 
tallise in  long,  efflorescent,  colourless  pi'isms,  and  are  readily  soluble  in 
water. 

Bromamidodiplienyldisul phonic  acid  can  be  prepared  by  boiling  the 
crude  diazo-compound  with  copper  bromide  or  with  concentrated 
hydrobromic  acid;  the  barium  salt,  Ci2H8S20oXBr,  crystallises  in 
small,  efflorescent  needles,  is  moderately  easily  soluble  in  hot  water, 
and  loses  its  water  at  160°. 
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HydrazineamidodiphenyMisulphonic  acid  was  obtained,  but  only  in 
a  very  impure  condition,  by  reducing  the  crude  diazo-compound  with 
stannous  chloride  and  hydrochloric  acid  ;  it  is  a  pale  yellow,  crys- 
talline compound,  only  sparingly  soluble  in  hot  water.  The  harium 
salt,  Ci2HnjSr3S206Ba  -+-  4H2O,  forms  small,  lustrous  crystals.  When 
the  acid  is  boiled  with  copper  sulphate,  it  is  converted  into  amido- 
diphenyldisulphonic  acid,  the  barium  salt  of  which  forms  small,  efflor- 
escent crystals,  having  the  composition  CioHgNSoOeBa  -+-  ^HoO. 

The  tetrazo-coTn^ound,  Ci2H6l^4So06  +  2H2O  ?,  is  deposited  in 
yellow  crystals  when  benzidinedisulphonic  acid  (25  grams)  is  treated 
with  sodium  nitrite  (10*2  grams)  and  sulphuric  acid,  as  described 
above,  and  the  solution  then  kept  for  some  days  in  a  cool  place  (com- 
pare Balentine,  Abstr.,  1880,  809)  ;  it  is  very  unstable,  and  therefore 
its  composition  could  not  be  accurately  determined.  The  hydrobrninide, 
Ci2H6N4S206,HBr  +  2H2O,  prepared  by  treating  dihydrazinediphenyl- 
disulphonic  acid  with  bromine  in  alcoholic  solution,  crystallises  in 
reddish-yellow  plates,  is  insoluble  in  alcohol,  and  is  decomposed  by 
water,  yielding  the  tetrazo-derivative. 

Dihydrazinediphenyldisulphonic  acid  is  obtained  when  the  tetrazo- 
compound  is  reduced  with  stannous  chloride  in  the  cold  ;  it  crystallises 
in  yellowish  prisms  (with  2  mols.  H2O  ?),  and  is  only  very  sparingly 
soluble  in  hot  water  and  insoluble  in  alcohol,  ether,  and  chloroform. 
The  barium  salt,  CioHioN4S206Ba,  seems  to  crystallise  with  3  mols.  H2O, 
of  which  two  are  expelled  at  110°. 

Diphenyldisulphonic  acid,  S03H'C6H4'C6H4'S03H  is  formed  when  the 
preceding  compound  is  boiled  with  copper  sulphate,  and  when  the 
tetrazo-compound  is  boiled  with  finely-divided  copper  and  95  percent, 
alcohol ;  it  is  a  syrup.  The  barium  salt  (with  6*5  mols.  H2O)  forma, 
large,  transparent,  efflorescent  prisms,  and  is  readily  soluble  in  watefij 
but  only  sparingly  in  alcohol.  The  lead  salt  (with  5  mols.  H2O)  crystal- 
lises in  efflorescent  needles,  and  is  very  readily  soluble  in  water.  The 
potassium  salt  crystallises  in  four-sided  prisms,  and  is  readily  soluble. 
The  chloride,  C12H8S2O4CI2,  crystallises  from  chloroform  in  small, 
colourless  prisms,  melts  at  138°,  and  is  readily  soluble  in  ether, 
benzene,  and  chloroform.  The  amide,  Ci2H8S204(NH2)2,  crystallises 
from  alcohol  or  water,  in  both  of  which  it  is  readily  soluble,  in  four- 
sided,  colourless  prisms,  containing  2  mols.  H2O,  and  softens  at  about 
300°.  The  anilide,  Ci2H8S204(NHPh)2,  separates  from  alcohol  in 
small,  colourless  crystals  melting  at  157°, 

Dinitrodiphenyldisulphonic  chloride,  Ci2H6S204Cl2(N02)2,  is  obtained 
when  the  chloride  just  described  is  treated  with  a  mixture  of  fuming 
nitric  acid  and  concentrated  sulphuric  acid ;  it  crystallises  from 
chloroform  in  small  rhombohedra  and  melts  at  202°.  The  corre- 
sponding amide  forms  yellow,  well-defined,  rhombic  plates,  and  does 
not  melt  below  260°. 

Diphenol,  Ci2H8(OH)2  [=  2  :  2'],  is  formed  when  diphenyldisulphonic 
acid  is  fused  with  alkalis  ;  it  forms  large,  transparent  prisms,  melts  at 
99°,  and  is  probably  identical  with  the  compound  (m.  p.  98°)  obtained 
from  fluorene  by  Hodgkinson  and  Matthews  (Trans.,  1883,  163). 

Diphenoldisulphonic  acid  can  be  obtained  by  boiling  the  tetrazo- 
derivative  of  benzidinedisulphonic  acid  with  water  (40  parts)  (com- 


i 
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pare  Brunneman,  Abstr.,  1880,  807)  ;  it  is  a  crystalline  compound, 
readily  soluble  in  water.  The  barium  salt  (with  2  mols.  PLO)  and  the 
lead  salt  (with  4  mols.  H2O)  form  well-defined  crystals  and  are 
soluble  in  water.  The  tetranitro-deviwd^txyG  is  formed  when  the  acid 
is  evaporated  with  nitric  acid  ;  its  sodium  salt  (with  1  niol.  HoO) 
nd   potassimn  salt  are  yellow,  crystalline  compounds. 

F.  S.  K. 


Isobenzile.  By  H.  Klixger  and  O.  Standee  (Ber.,  24, 
12G4 — 1271). — Isobenzile  may  be  prepared  by  the  following  method 
more  readily  than  by  the  one  previously  given  (Abstr.,  1883,  920 ; 
1886,  888)  : — 900  grams  of  sodium  amalgam  (2'5  per  cent.)  is  covered 
with  150  c.c.  of  dry  ether,  and  100  grams  of  benzoic  chloride  gradually 
added  with  constant  cooling.  After  an  hour,  the  product  is  placed  in 
warm  water  and  kept  boiling  for  36  hours,  care  being  taken  to  exclude 
moisture.  The  yellow  or  yellowish-brown  solution  is  then  filtered, 
well  shaken  with  sodium  carbonate  solution  to  remove  benzoic  acid 
and  chloride,  the  ether  distilled  off,  and  the  residue  allowed  to 
remain  in  a  vacuum.  The  crystals  which  separate  are  collected 
and  washed  with  a  little  ether ;  they  consist  of  isobenzile  mixed  with 
a  little  of  the  compound  melting  at  242 — 244°,  the  formation  of  which 
was  previously  observed  by  Klinger  (Abstr.,  1883,  920).  This  is 
separated  by  recrystallising  from  hot  alcohol  and  finally  from  cold 
ether,  in  which  the  high  melting  compound  is  sparingly  soluble. 
Isobenzile  crystallises  well  from  acetic  acid,  forming  lustrous,  compact 
crystals,  and  melts  3°  higher  than  formerly  stated,  namely,  at  159°.  It 
decomposes  partially  on  boiling,  forming  benzoic  anhydride. 

It  has  already  been  shown  that  isobenzile  is  converted  by  bromine 
into  benzile  and  benzoic  bromide,  and  by  nitric  acid  into  benzile  and 
benzoic  acid,  from  which  it  would  appear  to  be  the  benzoate  of  an 
alcohol  containing  the  group  PhC'CPh,  which  is  formed  by  the  re- 
duction of  benzoic  chloride,  and  then  further  acted  on  by  the  excess 
of  the  latter.  This  view  was  confirmed  by  the  fact  that  the  compound 
melting  at  242 — 244°  is  liydrohenzo'in  dibenzoate,  which  must  be  formed 
in  the  following  manner : — 


ii 


4Ph.COCl+3H.=  ^2:9H^J  +  4HC.. 


is  also  readily  obtained  by  the  action  of  silver  benzoate  on  stilbene 
dibromide. 

By  the  action  of  alcoholic  potash,  isobenzile  is  resolved  into  benzoin 
and  benzoic  acid,  and  it  must,  therefore,  be  diphenylaceh/lene  dibenzoate, 
PhC-OBz 
PhP-OTJ  '  *^^  corresponding  diphenylacetylene  glycol  first  formed  by 

the  hydrolysis  passing  at  once  into  the  tautomeric  benzoin, 

OH-CHPh:COPh. 

This  formula  is  in  agreement  with  the  molecular  weight  found  by 
Raoult's  method,  and  readily  explains  the  action  of  bromine  and  nitric 
acid  on  isobenzile,  the  benzoin  first  formed  being  oxidised  to  benzile. 
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Bj  the  action  of  hydrochloric  acid  on  isobenzile  the  authors  obtained 
benzoic  acid  and  benzile,  instead  of  benzoin  as  expected.  This  result 
is  accounted  for  by  Klingemann's  observation,  that  benzoin  itself  is 
for  the  most  part  converted  into  benzile  by  the  action  of  hydrochloric 
acid. 

Atterapts  to  synthesise  isobenzile  from  tolane  dibromide  and  silver 
benzoate  have  been  made  without  success.  H.   G.  C. 

New  Synthesis  of  Isobenzile.  By  H.  Klinger  and  L.  Schmitz 
(Ber.,  24,  1276 — 1277). — By  the  action  of  sodium  wire  (3*3  grams)  on 
a  solution  of  benzoic  chloride  (20  grams)  and  beuzaldehyde  (15'1 
grams)  in  anhydrous  ether,  a  yellow  solution  is  obtained,  which  on 
filtering  leaves  a  residue  of  hydrobenzoin  dibenzoate,  sodium  chloride, 
and  sodium  benzoate.  The  ethereal  solution  on  evaporation  leaves  a 
residue  which  is  distilled  in  a  current  of  steam  and  treated  with 
sodium  carbonate  solution  to  remove  benzaldehyde,  benzyl  alcohol, 
and  benzoic  acid  ;  the  pasty  residue  is  then  recrystallised  from  acetic 
acid,  and  yields  a  mixture  of  hydrobenzoin  benzoate  and  isobenzile; 
these  are  separated  by  means  of  alcohol  and  ether.  The  yield  of  iso- 
benzile is  not  good  ;  in  its  formation,  it  is  possible  that  benzaldehyde 
and  benzoic  chloride  unite  directly,  forming  the  compound  CHPhChO  Bz, 
2  molecules  of  which  then  combine,  with  loss  of  hydrogen  chloride  and 
formation  of  isobenzile.  H.  G.  C. 

Naphthoic  Acids.  By  A.  G.  Ekstrand  (/.  pr.  Chem.  [2],  43, 
409—432;  compare  Abstr.,  1889,  52,  152,  and  this  vol.,  p.  77).— 
Nit7'0- ^-naphthoic  Acid. — The  ethyl  salt  of  this  acid  is  present  in  small 
quantity  in  the  mother  liquor  from  which  the  previously  described 
nitronaphthoic  acids  (this  vol.,  loc.  cit.)^  are  obtained,  and  crystallises 
from  a  solution  of  the  mixed  ethyl  salts  in  acetic  acid  in  the  form  of 
nodules,  which,  on  repeated  crystallisation  from  alcohol,  give  rhombic 
plates  melting  at  92°.  The  free  acid  crystallises  in  small,  colourless 
needles,  melts  at  279°,  and  is  readily  soluble  in  alcohol ;  the  calcium 
salt  crystallises  with  7  mols.  H2O,  and  is  only  slightly  soluble  in  water. 
On  reduction  with  ferrous  sulphate  in  ammoniacal  solution,  the  acid 
furnishes  an  amido- ^-naphthoic  acid,  which  crystallises  from  dilute 
alcohol  in  needles  melting  at  211°. 

In  addition  to  the  four  nitro-/3-naphthoic  acids  specified,  a  fifth 
appears  to  be  formed  amongst  the  products  of  nitration.  The  author 
has  not  succeeded  in  isolating  the  free  acid,  but  has  obtained  the  ethyl 
salt  in  the  form  of  long,  hard,  colourless  needles ;  it  melts  at  131°. 

Ghloro-^-naphtho7iitrile,  doHeCl'CN,  obtained  on  chlorination  of  a 
cold  solution  of  |S-naphthonitrile  in  acetic  acid  containing  iodine,  melts 
at  144°,  and  is  converted  into  the  crystalline  amide,  CioHeChCOXHi 
(needles  melting  at  186 — 187°),  on  boiling  with  alcoholic  potash,  until 
ammonia  commences  to  be  evolved. 

Cliloro-li -naphthoic  acid  is  conveniently  prepared  by  digesting  the 
above-mentioned  nitrile  (m.  p.  144°)  with  alcoholic  potash  in  a  reflux 
apparatus  ;  it  crystallises  from  alcohol  and  acetic  acid  in  colourless 
needles,  and  melts  at  263°.  The  ethyl  salt  melts  at  45°  ;  the  sodium 
salt  crystallises  with  2  mols.  H2O,  and  the  barium  and  calcium  salts 
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with  4J  mols.  HoO  and  3^  mols.  H2O  respectively.  The  acid  has  most 
probably  the  constitution  [COOH  :  CI  =  2  :  1']  or  TCOOH  :  CI  = 
2  :  4']. 

Cliloronitro- ^-naphthoic  acid  is  obtained  by  heating  chloro-^-napb- 
thoic  acid  (m.  p.  263°)  with  excess  of  nitric  acid  of  sp.  gr.  1*42.  On 
cooling  the  clear  solution,  the  acid  separates  in  the  form  of  slender 
needles,  which,  on  recrystallisation  from  acetic  acid,  give  a  pure,  colour- 
less product  ;  this  melts  at  271°.  The  ethyl  salt  melts  at  118°  ;  the 
calcium  salt  crystallises  with  5  mols.  H2O,  and  is  only  sparingly  soluble 
in  water. 

Ghlorodinitro- ^-naphthoic  acid  is  formed  on  Avarming  the  chloro- 
/3-naphthoic  acid  (m.  p.  263°)  with  red,  fuming  nitric  acid  in 
presence  of  a  small  quantity  of  concentrated  sulphuric  acid.  It 
crystallises  in  long,  flat  needles,  melts  at  243°,  and  gives  an  ethyl  salt 
forming  brownish  needles  and  melting  at  132°. 

GTilorotrinitro- ^-naphthoic  acid  is  obtained  on  warming  in  a  water- 
bath  a  mixture  of  chloro-^-naphthoic  acid  (m.  p.  263°)  with  a  large 
excess  of  fuming  nitric  acid  mixed  with  an  equal  volume  of  concen- 
trated sulphuric  acid.  It  crystallises  from  warm  acetic  acid  in  hard, 
yellowy  apparently  octahedral  crystals,  and  melts  with  decomposition 
at  260 — 261°.  The  ethyl  salt  crystallises  in  needles  which  melt  at 
188° ;  and  the  calcium  salt  in  golden-yellow  needles  containing  2 
mols.  H2O. 

Chloro-f3-naphthoic  acid  is  obtained  on  diazotising  the  amido-^-naph- 
tlioic  acid  melting  at  219°.  It  crystallises  in  slender,  white  needles, 
and  melts  at  260°.  The  ethyl  salt  is  not  well  characterised  ;  the  barium 
salt  crystallises  in  needles  and  contains  6  mols.  HoO  ;  and  the  calcium, 
salt  crystallises  in  nodular  aggregates  containing  7  mols.  HoO. 

Dichloro- ^-naphthonitrile  is  formed  when  a  hot  solution  of  /3-naph- 
thonitrile  in  acetic  acid  containing  iodine  is  treated  with  excess  of 
chlorine.  It  crystallises  in  needles,  melts  at  140°,  is  only  sparingly 
soluble  in  alcohol ;  and,  when  cautiously  heated  with  alcoholic  potash, 
forms  the  amide,  doHgClo'CONHo,  which  crystallises  in  slender,  colour- 
less needles,  and  melts  at  218°.  If  the  heating  with  potash  be  con- 
tinued, dichloro-/3-naphthoic  acid  (m.  p.  291°)  is  produced,  and  this  is 
identical  with  the  acid  obtained  on  direct  chlorination  of  /:J-naph- 
thoic  acid  in  hot  acetic  acid  solution  containing  iodine.  The  ethyl  ssi\t 
crystallises  from  alcohol  in  long  needles,  and  melts  at  66° ;  the 
potassium  salt  (1  mol,  HoO)  and  the  barium  salt  (4  mols.  H2O)  both 
crystallise  in  colourless  needles,  and  are  well  characterised  ;  the  calcium' 
salt  (2^  mols.  H2O)  forms  small  prisms  which  are  only  slightly 
soluble  in  water  (1  part  in  3018).  This  acid  is  also  the  chief  product 
of  further  chlorination  of  both  the  chloro-/?-naphthoic  acids  m.  p.  263^ 
and  m.  p.  260°  respectively,  and  must,  therefore,  have  the  constitution 
[CI2  :  COOH  =  l'  :  4'  :  2].  On  oxidation  with  potassium  perman- 
ganate, it  appears  to  give  a  mixture  of  dichlorophthalic  acid  (75 — 80 
per  cent.)  and  trimellitic  acid  (20 — 25  per  cent.). 

Bichlorodinitro- ^-naphthoic  acid  is  obtained  on  heating  dichloro-yS- 
naphthoic  acid  (m.  p.  291°)  with  a  mixture  of  fuming  nitric  acid  and 
concentrated  sulphuric  acid  in  a  water-bath,  until  the  solid  is  nearly 
all  dissolved.     On  crystallisation  from  acetic  acid,  it  forms  rhombic 
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plates  and  melts  at  283°.  The  ethyl  salt  melts  at  128°;  the  calcium 
salt  crystallises  with  6  mols.  H2O. 

On  nitrating  dichloro-^-naphthoic  acid  (m.  p.  291°)  with  nitric  acid 
of  sp.  gr.  1'42,  at  least  two  nitrodichloro-derivatives,  both  crystallising 
in  needles,  and  melting  at  247°  and  261°  respectively,  are  formed.  In 
this  respect  dichloro-/3-naphthoic  acid  resembles  /3-naplithoic  acid. 

Dichloro- ^-naphthoic  acid  is  obtained  by  first  reducing  and  then 
diazotising  the  dinitro-y3-naphthoic  acid  melting  at  226°.  It  crystal- 
lises in  needles,  melts  at  282°,  gives  an  ethyl  salt  melting  at  72°,  and 
a  sodium  salt  and  a  calcium  salt,  both  crystallising  in  needles  and 
containing  2  mols.  HoO  and  3J  mols,  HoO  respectively. 

Dichloro- ^-7iaphthoic  acid  obtained  from  the  dinitro-acid  giving  the 
diamido-acid  melting  at  248°  crystallises  in  needles,  melts  at  254°,  and 
gives  an  ethyl  salt  melting  at  86 — 87°. 

Bromo-y3-naphthoic  acid,  obtained  by  the  action  of  bromine  on 
/^-naphthoic  acid  suspended  in  water,  crystallises  in  colourless  needles, 
melts  at  258°,  and  gives  an  ethyl  salt  crystallising  in  long,  white 
needles  melting  at  53 — 54°.  These  characteristics  differ  from  those 
ascribed  to  the  compound  by  Hausemann  (this  Journal,  1876,  i,  599). 

G.  T.  M. 

Alizarinsulphonic  Acids;  Conversion  of  Anthraquinone-a- 
and  /5-disulphonic  Acids  into  Flavopurpurin  and  Anthrapur- 
purin.  By  R.  E.  Schmidt  (/.  pr.  Chem.  [2],  43,  232— 237).— The 
author  brings  forward  evidence  to  show  that  the  intermediate  pro- 
ducts obtained  during  the  conversion  of  anthraquinone-a-  and 
-/3-disulphonic  acids  into  flavopurpurin  and  anthrapurpurin,  respec- 
tively, by  fusion  with  sodium  hydroxide,  are  alizarinsulphonic  acids 
(compare  Graebe  and  Liebermann,  Annalen,  160,  139  ;  Perger,  /.  pr. 
Chem.  [2],  8,  159).  They  both  dye  mordanted  wool,  and  can  be  ob- 
tained directly  from  alizarin  ;  the  latter  fact  is  of  technical  importance, 
because  the  best  yield  of  these  acids  which  can  be  obtained  by  melting 
the  an thraquinonedisul phonic  acids  with  sodium  hydroxide  is  not 
more  than  30  per  cent.,  it  being  diflBcult  to  stop  the  fusion  at  the 
right  moment.  The  process  is  patented  by  F.  Bayer  and  Co. ;  it  con- 
sists in  acting  on  alizarin  or  the  "  usual  alizarinsulphonic  acids  "  with 
sulphuric  anhydride  (5 — 10  mols.)  in  the  form  of  anhydrosulphuric 
acid  of  25 — 30  per  cent.,  until  a  portion  of  the  mixture  gives  a  not 
very  intense,  dirty  colour  on  dissolving  it  in  ice-cold  water  and 
adding  sodium  hydroxide.  The  alizarindisulphonic  acids  thus  formed, 
unlike  alizarinsulphonic  acids,  are  not  precipitated  by  sodium  chloride, 
but  are  entirely  thrown  out  by  potassium  chloride.  To  convert  the 
disulphonic  acids  into  the  monosulphonic  acids,  they  are  heated  with 
sulphuric  acid  (60°  B.)  in  an  open  vessel  at  180°.  This  mixture  of 
alizarinsulphonic  acids  when  melted  with  potassium  hydroxide  yields 
flavopurpurin  and  anthrapurpurin  in  almost  equal  proportions. 

It  is  commonly  stated  in  chemical  literature  that  anthraflavic  and 
isoanthraflavic  acids  are  intermediate  products  in  the  preparation  of 
navopurpurin  and  anthrapurpurin ;  they  are  not  so,  but  only  bye- 
products.  Anthraflavic  acid  remains  unaltered  when  fused  with 
alkalis  in  presence  of  oxygen.  A,  G.  B. 
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New  Dyes  of  the  Anthraquinone  Series.  By  R.  B.  Schmidt 
nd  L.  Gattermann  (/.  pr.  Chem.  [2],  43,  237— 252).— In  this 
bstract,  a  paper  by  Schmidt  and  a  succeeding  one  by  Gattermann  are 
mbodied.  The  colouring  matters  here  described  have  been  patented 
y  F.  Bayer  and  Co. 

Alizarinbordeaux,"  CuH402(OH)4,  is  prepared  by  acting  on  alizarin 
1  part)  with  70 — 80  per  cent,  anhydrosulphuric  acid  (10  or  more 
arts)  at  25 — 50°  for  four  days,  and  then  pouring  the  mixture  into 
melting  ice.  An  acid  sulphate,  Ci4H402(OH)2*02*.S02,  is  thus  obtained 
as  an  orange  precipitate  which  crystallises  from  glacial  acetic  acid  in 
lustrous  leaflets ;  it  is  dissolved  in  an  alkali,  and  the  solution  acidified 
and  heated,  w^hereby  "alizarinbordeaux"  is  precipitated.  "Alizarin- 
bordeaux"  can  be  distilled  unchanged ;  it  crystallises  from  nitrobenzene 
in  brilliant,  red  needles  having  a  green,  metallic  lustre ;  its  acetul 
erivative,  Ci4H402(OAc)4,  forms  bright-yellow  needles  melting  at  200^. 
he  crystalline  form  and  optical  properties  of  "  alizarinbordeaux  " 
how  that  it  is  identical  with  Liebermann's  quinalizarin ;  its  consti- 
tution is  therefore  [(0H)4  =  1  :  2  :  1'  :4']  (compare  this  vol.,  p.  463). 
The  dyeing  properties  of  the  product  are  described  ;  it  is 
characteristic  of  it  that  it  dissolves  in  strong  sulphuric  acid  with  a 
bluer  colour  than  that  of  the  original  substance,  a  property  not  pos- 
sessed by  alizarin.  In  its  behaviour  to  reagents  it  resembles  alizarin. 
Nitroquinalizarin,  N'02*Ci4H302(OH)4,  crystallises  from  nitrobenzene 
in  brilliant,  dark  needles  with  a  green,  metallic  lustre ;  by  reduction, 
it  yields  an  amido-derivative.  By  the  action  of  stannous  chloride  on 
an  alkaline  solution  of  quinalizarin  and  subsequent  acidification,  a 
reduction  product  is  formed  which  crystallises  from  glacial  acetic 
acid  in  brilliant,  brownish-red  leaves. 

Quinalizarin  is  also  obtained  when  quinizarin  is  treated  with 
sulphuric  anhydride  in  the  manner  described  above. 

By  oxidising  quinalizarin  with  manganese  dioxide  in  sulphuric 
acid,  "  alizarincyanin  R.,"  Ci4H302(OH)5,  is  obtained  ;  it  crystallises 
from  nitrobenzene  in  bronze- coloured  leaves,  and  can  be  distilled 
unchanged  ;  the  acetyl  derivative  is  described. 

Hexaliydroxy anthraquinone,  Ci4H202(OH)6,  is  obtained  when  sulph- 
uric acid  acts  on  quinalizarin  at  200°,  or  sulphuric  anhydride  on 
anthraquinone  at  30°  ;  it  forms  dark-green  crystals. 

A  new  tetrahydroxyquinone,  crystallising  in  green  needles,  is  ob- 
tained when  anhydrosulphuric  acid  acts  on  purpurin.  In  all  these 
reactions,  the  sulphuric  anhydride  acts  as  an  oxidising  agent,  being 
reduced  to  sulphurous  anhydride. 

Reference  is  made  to  the  production  of  several  other  new  dyes,  but 
they  do  not  appear  to  have  been  chemically  investigated. 

A.  G.  B. 

Massoyene.  By  O.  Wallach  (Arch.  Pharm.,  229,  116—120 ; 
compare  Abstr.,  1890,  638  and  1316). —The  author  still  maintains 
that  massoyene  does  not  exist  in  massoya  rind,  but  that  the  oil  from 
this  rind  contains  a  relatively  large  quantity  of  pinene  with  limonene 
and  perhaps  dipentene.  J.  T. 
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Oil  of  Polei.  By  E.  Bkckmaxx  and  M.  Plkissxkk  {Aiumleuy  262, 
1 — 37). — Spanish  oil  of  Polei,  from  Mentha  pulegium^  is  a  light  yellow 
or  green,  rather  thick  liquid  with  an  odour  recalling  that  of  pepper- 
mint. On  fractionating  the  oil  (62  grams),  under  the  ordinary 
atmospheric  pressure,  considerable  decomposition  takes  place ;  a 
small  portion  (3  grams),  consisting  principally  of  water,  passes  over 
below  212°,  the  principal  portion  (50  grams)  between  212"  and  216°, 
and  a  small  quantity  of  a  dark-yellow  liquid  (4  gi-ams)  between 
216°  and  223°,  leaving  a  brownish  residue  (5  grams). 

A  compound  of  the  composition  CioH,80,  named  by  the  author 
pulegone,  can  be  isolated  from  the  portion  boiling  at  212 — 216^  by 
repeated  fractional  distillation  under  reduced  pressure  (60  mm.)  ;  it 
is  a  colourless  liquid,  of  sp.  gr.  09323  at  20°,  boils  at  130—131' 
(60  mm.),  and  has  an  odour  recalling,  but  distinct  from,  that  of  oil  of 
peppermint.  Its  specific  rotatory  power  is  [ajo  =  22*89,  but  this 
value  is  slightly  diminished  when  the  oil  is  treated  with  sulphuric 
acid  or  distilled  with  steam,  probably  owing  to  resin iHcation 
Pulegone  quickly  turns  yellow,  even  when  kept  in  closed  vessels,  and 
it  does  not  solidify  when  cooled  in  a  mixtuw^  of  ice  and  salt;  it 
gradually  resinified  by  hot  alcoholic  potash,  and  it  does  not  give 
ethereal  salt  with  benzoic  or  stearic  anhydride ;  it  gives  some,  bn 
not  all,  the  reactions  of  aldehydes,  and  with  phenylhydrazine  it  \ 
only  oily  or  resinous,  very  unstable  compounds.  Molecular  w»  ; 
determinations  gave  results  in  accoixlance  with  those  required  by  the 
molecular  formula  CioHi«0  ;  its  molecular  refractive  power  was  found 
to  be  Md  =  45-55,  whereas  the  valae  calculated  for  the  formula 
C,„H,eO"  is  Md  =  45-82. 

Pulego^ieoxime,  CioHi^NOj,  can  be  obtained  by  treating  pulegone  with 
hydroxylamine  in  boiling  alcoholic  ethereal  solution  ;  it  crystallises 
from  ether  in  long  needles,  melts  at  157*  with  decomposition,  and  is 
only  sparingly  soluble  in  cold  alcohol,  benzene,  and  light  peti-oleum ; 
its  specific  rotatory  power  is  [a]©  =  —  8344.  Molecular  weight  deter- 
minations showed  that  the  compound  has  the  molecular  formula  given 
above.  Pulegoneoxime  is  more  I'eadily  soluble  in  dilute  acids  than 
menthoneoxinie,  and,  unlike  the  latter,  it  is  not  acted  on  by  cold 
sulphuric  acid  of  sp.  gr.  117;  it  dissolves  freely  in  hydrochloric  acid, 
yielding  a  solution  which  gradually  turns  brown,  but  it  is  only  very 
sparingly  soluble  in  alkalis.  It  reduces  ammoniacal  solutions  of 
silver  and  copper  on  warming.  The  hydrochloride,  CioHj»N02,HCI, 
separates  from  alcoholic  ether  in  well-defined  rhombic  crystals, 
a:b:c  =  06048 :  1  :  10477,  melts  at  117—118°  with  decomposition, 
and  is  readily  soluble  in  water;  its  specific  rotatory  power  is  [ajo  = 
—  32-43°.  The  he7izoyl  derivative,  CloHisOiN-OBz,  prepared  by  treat- 
ing the  oxime  with  benzoic  chloride  in  ethereal  solution,  crystallises 
from  dilute  alcohol  in  colourless  needles  melting  at  137 — 138°  with 
decomposition.  The  acetyl  derivative,  CioH,90!N*OAc,  is  formed 
when  the  oxime  is  warmed  with  acetic  chloride  ;  it  crystallises  in  long 
needles,  and  melts  at  149°. 

Fulegoneamine,  C10H19ON",  is  obtained  when  the  oxime  is  treated 
with  hydriodic  acid,  and  the  crystalline  hydriodide  obtained  in  this 
way  warmed  with  excess  of  the  concentrated  acid ;  it  is  a  yellowish 
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oil  having  a,  bitter  taste  and  an  amine-like  odour,  and  it  decomposes 
when  heated ;  it  is  only  sparingly  soluble  in  water,  but  readily  in 
ether  and  alcohol.  The  hydrochloride^  CioHi9NO,HCl,  was  prepared, 
but  only  in  an  impure  condition,  by  treating  the  base  with  hydrogen 
chloride  in  ethereal  solution ;  it  crystallises  from  alcohol  in  long 
needles,  melts  at  117°,  and  is  readily  soluble  in  water,  alcohol, 
benzene,  and  glacial  acetic  acid,  but  only  moderately  easily  in  light 
petroleum,   and    sparingly  in   ether.     Piilegoneamine  phenylthiocarb- 

Riide,  CuiHisOIN'CS'NHPh,  is  precipitated  in  colourless  plates  on 
irming  a  benzene  solution  of  pulegoneamine  with  phenylthio- 
rbimide;  it  melts  at  198^  The  benzoyl  derivative,  CioHiyO!N'Bz, 
parates  from  warm,  dilute  alcohol  in  colourless,  feathery  crystals, 
jxielts  at  1005 — lOl"",  and  is  sparingly  soluble  in  water,  ether,  and 
benzene,  but  readily  in  alcohol.  The  methyl  derivative,  CloHigOiNMe, 
prepared  by  boiling  the  amine  with  methyl  iodide,  and  decomposing 
the  product  with  potash,  is  a  light-yellow  oil ;  its  pldtinochlorlde^ 
(CiiHoiNO)o,H2PtCl6,  crystallises  in  well-defined  yellow  needles,  and 
is  sparingly  soluble  in  alcohol  and  ether.  When  pulegoneamine  is 
iled  with  concentrated  potash,  it  is  decomposed  into  pulegone  and 
'ammonia ;  methylpulegoneamiue,  under  the  same  conditions,  yields 
pulegone  and  methylamine. 

An  additive  compound  of  the  composition  CioHnBrO  is  deposited 
colourless  crystals  when  hydrogen  bromide  is  passed  into  a  well- 
cooled  solution  of  pulegone  in  light  petroleum;  it  separates  from 
lilute  alcohol  in  well-defined,  colourless  crystals,  melts  at  40*5'^,  and 
readily  soluble  in  alcohol  and  ether.  It  gradually  decomposes  on 
leaping,  and  it  is  converted  into  pulegone  by  freshly-precipitated  silver 
oxide  and  lead  hydroxide,  but  it  is  not  acted  on  by  cold  dilute  soda 
>r  by  warm  sodium  carbonate:  its  specific  rotatory  power  is  [a]©  = 
33  88°.  When  treated  with  hydroxylamine,  as  described  in  the 
'preparation  of  pulegoneoxime,  it  is  converted  into  a  compound  which 
crystallises  in  quadratic  plates,  melts  at  38°,  and  has  probably  the 
composition  CioHigBrNO  ;  on  keeping  this  substance  for  some  time, 
it  first  changes  into  a  mass  of  needles  melting  at  110^,  which  are 
^^free  from  bromine,  but  contain  nitrogen,  and  then  into  pulegone- 
^jftxime.  When  the  additive  compound  is  reduced  with  zinc-dust  in 
alcoholic  solution,  it  yields  very  small  quantities  of  pulegone  and  a 
considerable  quantity  of  an  oil,  which  has  the  same  molecular  formula 
a:i,  and  possesses  all  the  properties  of,  the  levomenthone  described  by 
Beckmanu  (Abstr.,  1889,  721),  except  that  its  oxime  melts  at  a 
higher  temperature,  namely,  at  8-i — 85°  ;  when  this  isomeride  of 
mentlione  is  treated  with  sodium  in  ethereal  solution,  it  is  converted 
into  a  mixture  of  isomeric  menthols,  from  which  a  considerable 
quantity  of  the  benzoyl  derivative  of  natural  laevomenthol  can  be 
isolated  in  a  crystalline  condition.  Laevomenthol  is  also  obtained, 
together  with  resinous  products,  when  pulegone  is  reduced  with 
sodium  under  the  same  conditions. 

The  aiithor  gives  three  possible  formulae  for  pulegone. 

F.  S.  K. 
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Saponin.  By  O.  Hesse  (Annaleri,  261,  371—378). — A  study  of 
the  literature  of  saponin  and  of  senegin  (Bolley,  Annalen,  90,  211  ; 
Christophsobn,  Arch.  Fharm.,  206,  432,  481,  503)  leads  to  the  con- 
elusion  tliat  the  two  compounds  are  identical,  and  that  the  sup- 
posed varieties  of  saponin  obtained  from  various  Caryophyllacefe 
represent  one  and  the  same  compound.  According  to  Rochleder 
{Wiener  Acad.  Ber.,  56,  97),  saponin,  on  hydrolysis,  is  converted  into 
glucose  (3  mols.)  and  a  compound  of  the  composition  C14H22O2,  for 
which  the  author  proposes  the  name  sapogenol;  assuming  that 
sapogenol  has  the  above  composition,  and  that  the  hydrolysis  takes 
its  normal  course,  the  composition  of  saponin  is  represented  by  the 
formula  CasHssOn  (=  CuHo^Oa  +  3C6Hi206  -  3H2O). 

The  analytical  results  obtained  by  Stiitz  {Annalen^  218,  231)  in 
studying  saponin  and  its  derivatives  are  more  in  accordance  with 
this  view  of  tlie  composition  of  the  compound  than  with  that  of  Stiitz, 
who  concluded  that  the  glucoside  had  the  composition  CioHs^Om  ;  as- 
suming that  the  composition  of  saponin  is  expressed  by  the  formuhii 
C32H520n,  the  tetracetyl,  CioHzeAciOio,  tetrabutyl,  Ci9H26Ba40io,  pent- 
acetyl,  C19H25AC5O10,  and  heptacetyl,  Ci9H25Ac609(OAc)2,  derivatives 
described  by  Stiitz  must  be  regarded  as  the  heptacetyl,  C32H45AC7O17, 
heptabutyl,  C32H45BU7O17,  octacetyl,  C32H44AC8O17,  and  dodecacetyl, 
C32H40AC12O17,  derivatives  respectively,  and  the  compound  to  which 
Stiitz  gave  the  formula  Ci9H25Ac508(OAc)4  as  a  compound  of  the  com- 
position C32H40AC15O22,  and  a  derivative  of  saponin  trihydrate, 
C32H58O20 ;  the  existence  of  a  mono-  and  of  a  di-hydrate  of  saponin  is 
also  not  improbable. 

The  formation  of  sapogenin,  saponetin,  and  saporetin  (senegenin), 
by  the  decomposition  of  saponin,  can  be  easily  expressed  by  simple 
equations,  proceeding  on  the  assumption  that  the  formula  C32H52O17 
is  correct.  F.  S.  K. 

Poisonous  Constituents  of  "Timbo."  By  F.  Pbaff  {Arch. 
Pharm.  [2],  29,  31 — 48). — Timho  is  the  name  given  in  Brazil  to 
several  plants  such  as  Serjania  cuspidata,  St.  H.,  Serjania  lethalis,  and 
Paiillinia  pinnata  of  the  order  Sapindacae,  and  Tephrosia  toxicaria  and 
FhysalUs  heterophylla  of  the  order  Leguminosse,  all  of  which  are  used 
for  the  purpose  of  stupefying  fish.  A  decoction  of  the  root  is  pre- 
ferred as  affording  the  more  powerful  poison.  To  isolate  the  active 
principle,  an  alcoholic  extract  of  the  plant  was  concentrated,  washed 
with  water,  treated  with  ether,  and  the  dark-colonred  ethereal  solu- 
tion decolorised  by  means  of  sodium  carbonate  and  dilute  soda 
solution.  After  removing  the  ether  and  drying  over  sulphuric  acid, 
solid  crude  timboin  was  obtained,  which  softened  when  exposed  to  the 
air.  A  similar  product  was  obtained  by  precipitating  the  alcoholic 
extract  with  lead  acetate,  and  purifying  the  filtrate.  Further  treat- 
ment of  the  crude  product  with  alcohol,  light  petroleum,  and  benzene 
or  chloroform  at  length  yielded  a  hard,  yellowish-white,  sandy  sub- 
stance, which,  under  the  microscope,  clearly  indicates  crystalline 
structure.  Timho'm,  C27H2608,  melts  at  83°,  is  very  soluble  in  ether, 
alcohol,  benzene,  glacial  acetic  acid,  toluene,  and  carbon  bisulphide^ 
exceedingly  soluble  in  chloroform ;  very  sparingly  soluble  in  light 
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)etroleum,  and  almost  insoluble  in  water.  Its  alcoholic  solution  is 
»ot  precipitated  either  hj  normal  or  basic  lead  acetate,  iodine  solu- 
bion,  or  tannin.  Its  solution  in  acetic  acid  or  in  alcohol  gives  a 
^llite,  flocculent  precipitate  with  water ,-  but  these  solutions  give  no 
!oloration,  either  with  ferric  chloride  or  potassium  chromate.  The 
jompound  becomes  first  black  and  then  reddish- brown  with  concen- 
trated sulphuric  acid.  Sobieranski  considers  timboin  to  be  a  chemically 
leutral,  indifferent  substance,  and  a  nerve  poison  of  the  toxine  class. 
[nhydrotimboin,  C27H24O7,  was  obtained  as  slender,  coloured,  needle- 
shaped  crystals  during  the  refining  of  the  crude  timboin.  It  was  also 
>roduced  directly  from  timboin  by  heating  the  alcoholic  solution  with 
lydrochloric  acid.  This  compound  melts  at  215 — 216°,  and  is  not 
)oisonous.  Light  petroleum,  boiling  at  38 — 40°,  extracted  from  the 
jrude  timboin  an  oily  compound,  timhol,  CooHieO,  probably  also  a 
)oisonoas  compound,  occurring  chiefly  in  the  stem  and  branches  of 
bhe  plants.  J.  T. 

Synthesis  of  Pyridine  Derivatives  from  Derivatives  of 
-Pyrone.  By  M.  Guthzeit  and  O.  Dressel  (Annalen,  262, 
]9 — 132). — The  authors  discuss  at  some  length  the  mechanism  of  the 
[•eactions  which  take  place  in  the  conversion  of  a-pyrone  into  pyrid- 
ine derivatives,  more  especially  as  regards  the  formation  of  ethyl 
hydrogen  ethoxyhydroxypyridinedicarboxylate  from  ethyl  ethoxy- 
a-pyronedicarboxylate  they  arrive  at  the  conclusion  that  the  simplest 
|and  most  probable  explanation  of  such  reactions  is  that  the  pyrone 
[derivative  first  combines  with  the  elements  of  ammonia  to  form  an 
intermediate  product,  which  is  then  converted  into  a  pyridine  deriva- 
tive by  the  elimination  of  1  mol.  H3O. 

Ethyl  hydrogen    ethoxyhydroxypyridinedicarhoxylate    {ethyl    ethoxy- 

oi-pyndonedicarhoxylate),  COOEt*C«^pfT.p/pQQTT\^C*OH,  is  ob- 
tained when  ethyl  ethoxy-a-pyronedicarboxylate,  prepared  as  pre- 
viously described  (Abstr.,  1889,  860),  is  shaken  with  4 — 5  per  cent, 
ammonia,  and  the  filtered  solution  acidified  with  hydrochloric  acid. 
It  crystallises  from  a  mixture  of  acetone  and  ether  in  colourless 
needles,  melts  at  159 — 160°,  and  is  moderately  easily  soluble  in 
acetone,  alcohol,  and  glacial  acetic  acid,  but  more  sparingly  in  ether 
and  water,  and  almost  insoluble  in  benzene,  light  petroleum,  and 
carbon  bisulphide.  Molecular  weight  determinations  by  Raoult's 
method  in  glacial  acetic  acid  solution  gave  results  in  accordance  with 
those  required  by  the  molecular  formula  given  above.  The  silver 
salt,  CiiHisOeNAg,  is  a  crystalline,  moderately  stable  compound,  very 
sparingly  soluble  in  water.  The  acetyl  derivative,  CisHisOtN,  is 
formed  when  the  ethyl  hydrogen  salt  is  heated  with  acetic  anhydride 
at  130°;  it  melts  at  99 — 100°,  is  freeljf  .soluble  in  cold  benzene,  and 
is  readily  decomposed  by  warm  water. 

Ethyl  ethoxyhydrodcypyridinedicarhoxylate,  Ci3Hi706N,  can  be  pre- 
pared by  treating  an  alcoholic  solution  of  the  ethyl  hydrogen  salt 
with  hydrogen  chloride,  but  it  is  more  easily  obtained  by  decompos- 
ing the  silver  salt  with  ethyl  iodide  ;  it  crystallises  from  alcohol  and 
benzene  in  needles,  melts  at  80 — 81°,  and  is  soluble  in  dilute  am- 
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monia  and  dilute  sodium  carbonate.  When  the  ethyl  hydrogen  salt 
is  heated  above  its  melting  point,  carbonic  anhydride  (1  mol.)  is 
evolved  and  there  remains  a  brown  oil,  which  consists  principally  ot" 
etbyl  ethoxyhydroxypyridinedicarboxylate,  identical  with  the  com- 
pound described  above,  and  a  basic  substance  which  is  probably 
a-ethoxy-a-hydroxypyridine,  but  which  could  not  be  isolated  in  a 
pure  condition.  Ethoxyhydroxypyridinedicarboxylic  acid  (com- 
pare Abstr.,  1889,  860)  separates  from  water  in  crystals  containing 
1  mol,  H2O,  and  melts  at  181 — 182°  with  evolution  of  carbonic  an- 
hydride (2  mols.)  yielding  a  brown  oil  which  probably  consists  for  the 
most  part  of  ethoxyhydroxypyridine ;  when  heated  with  concentrated 
hydriodic  acid  at  130°,  it  gives  ethyl  iodide,  and  when  heated  with 
fuming  hydrochloric  acid  at  180°,  it  yields  ethyl  chloride,  ammonia, 
and  glutaconic  acid  (m.  p.  133 — 134"). 

Citraziidc  acid  undergoes  a  decomposition  similar  to  that  observed 
in  the  case  of  ethoxyhydroxypyridinedicarboxylic  acid  ;  when  it  is 
heated  at  180°  with  hydrochloric  acid,  it  yields  ammonia  and  aconitic 
acid,  together  with  carbonic  anhydride,  which  is  produced  by  the 
decomposition  of  some  of  the  aconitic  acid.  The  relationship  between 
citrazinic  acid  and  ethoxyhydroxypyridinedicarboxylic  acid  is  also 
shown  by  their  behaviour  on  reduction  with  tin  and  hydrochloric 
acid  in  the  manner  described  by  Behrmann  and  Hofmann  in  the  case 
of  citrazinic  acid  ;  the  last-named  compound  yields  tricarballylic  acid 
under  these  conditions,  ethoxyhydroxypyridinedicarboxylic  acid 
giving  glutaric  acid. 

cLOi'Dichlorodinicotinic  acid,  ^^^n(nr\r)TJYCC\^^^  ^^  obtained 
when  anhydrous  ethoxyhydroxypyridinedicarboxylic  acid  is  mixed 
with  phosphorus  pentachloride  and  phosphorus  oxychloride,  the 
mixture  heated  at  240 — 250°  for  5 — 6  hours,  and  the  product  de- 
composed with  ice-cold  water ;  it  separates  from  ether  in  colourless 
crystals,  melts  at  230°  with  evolution  of  carbonic  anhydride,  and  is 
readily  decomposed  by  warm  water  yielding  dihydroxydinicotinic 
acid.  It  is  moderately  easily  soluble  in  ether  and  alcohol,  but  more 
sparingly  in  cold  water;  it  dissolves  freely  in  dilute  ammonia,  the 
neutral  solution  giving  with  silver  nitrate  and  with  lead  acetate  a 
colourless,  with  ferric  chloride  a  yellow,  and  with  copper  acetate  a 
green,  precipitate.  The  ethyl  salt,  CiiHiiCl2lS'04,  is  easily  obtained 
by  treating  the  chloride  of  the  acid  with  alcohol ;  it  crystallises  in 
compact,  monoclinic  prisms,  melts  at  75 — 76°,  and  is  readily  soluble 
in  ether,  alcohol,  chloroform,  benzene,  glacial  acetic  acid,  and  hot 
light  petroleum,  but  more  sparingly  in  cold  light  petroleum  ;  it  is 
quickly  decomposed  by  sodium  ethoxide  in  warm  alcoholic  solution 
with  separation  of  sodium  chloride.  When  the  dichloro-acid  is 
heated  with  concentrated  hyd;:iodic  acid  at  180°,  it  is  converted  into 
dinicotinic  acid  (m.  p.  322°)  ;  the  formation  of  this  acid  from  ethyl 
hydrogen  ethoxyhydroxypyridinedicarboxylate  by  the  series  of  reac- 
tions described  above  is  a  conclusive  proof  ^that  the  ethyl  hydrogen 
salt  has  the  constitution  assigned  to  it.  F.  S.  K. 
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Betaines  of  Pyridine  Bases.  By  M.  Kkuger  (/.  pr.  Ghem.  [2], 
43,271—303  and  364— 377;  compare  Abstr.,  1890,  1431).— There 
are  four  methods  of  obtaining  betaines  :  (1)  Hofmann's,  by  the 
action  of  ethyl  chloracetate  on  the  tertiary  base,  producing  the 
chloride  of  the  alkyl  betaine ;  (2)  Liebrich's,  by  the  action  of  chlor- 
acetic  acid  on  the  tertiary  base  at  a  raised  temperature,  producing 
the  betaine  hydrochloride ;  (3)  Grriess',  by  the  action  of  methyl 
iodide  and  an  alkali  on  the  amido-acid  in  methyl  alcohol,  producing 
the  alkaline  iodide  of  the  betaine  ;  (4)  Kraut's,  by  the  action  of  an 
alkyl  iodide  on  the  silver  amido-salt,  producing  the  iodide  of  the  alkyl 
betaine. 

Ethyl  pyridinehetame  chloride,  CgHoNChCHo'COOEt,  obtained  by 
Hofmann's  reaction  and  purified  by  extraction  with  ether,  in  which  it 
is  insoluble,  forms  a  rose-coloured,  crystalline  powder  ;  it  melts  at 
100°  to  a  yellowish-red  liquid  of  peculiar  odour,  and  decomposes  with 
blackening  at  110 — 115°;  it  is  very  soluble  in  water,  alcohol,  and 
chloroform.  The  platijiochloride  ioTiJis  lustrous,  orange-red,  rhombic 
leaflets  and  decomposes  at  213°;  the  aurochloride  crystallises  in  thin, 
yellow  leaflets  and  melts  at  117° ;  the  mercurochloride  forms  micro- 
scopic, white,  four-sided  prisms  w^hich  melt  at  124 — 125°  ;  the 
cadmiochloride,  C9Hi2N03Cl,CdCl2,  crystallises  in  long,  lustrous 
needles  which  aggregate  to  an  opaque  white  mass  at  141° ;  the 
cadmiochloride,  (C9H2N02Cl)2,CdCl2,  crystallises  in  vitreous,  rhombic 
leaflets  and  melts  at  107°.  To  convert  ethyl  pyridinebetaine  chloride 
into  pyridinebetaine,  it  is  treated  with  silver  oxide  and  water,  silver 
chloride  and  alcohol  being  formed.  Ethyl  pyridinebetaine  does  not 
exist ;  its  nitrate  was  obtained  by  decomposing  the  chloride  with 
silver  nitrate. 

Pyridinebetaine  hydrochloride  has  been  described  by  v.  Grerichten 
(Abstr.,  1882,  1109)  ;  its  platinochloride  melts  at  211°,  its  auro- 
chloride at  165°  ;  the  reactions  of  this  base  with  the  usual  reagents  for 
alkaloids  are  here  given.  The  hydrobromide  crystallises  in  rhombic 
leaflets  and  decomposes  at  198 — 200°,  The  nitrate,  obtained  from 
the  chloride  by  the  action  of  silver  nitrate,  forms  vitreous,  colourless 
leaflets  which  melt  at  145°  with  decomposition.  The  sulphate  is 
similarly  prepared;  it  crystallises  in  colourless  leaflets  and  decom- 
poses at  175°.  The  chromate,  C7H7N02,Cr03,  forms  a  yellow,  crystal- 
line precipitate  and  explodes  about  166".  The  picrate  crystallises  in 
microscopic  four-sided  prisms  with  oblique  ends,  and  melts  at 
142 — 143°.  The  argentonitrate  and  bismuthoiodide  are  also  described 
(compare  Abstr.,  1890,  1431). 

The  author  finds  that  the  product  of  the  action  of  chloracetic  acid 
(20  grams)  on  pyridine  (10  grams)  is  a  mixture  of  normal  and  basic 
pyridinebetaine  hydrochloride  (compare  Abstr.,  1882,  1109),  which  is 
easily  converted  into  the  pure  normal  salt  by  adding  a  slight  excess  of 
hydrochloric  acid.  The  crystallography  of  the  normal  hydrochloride  is 
given.  Basic pyridiiiebetdine  hydrochloride,  (C7H7N'02)2,HC1,H20,  sepa- 
rates from  a  hot  alcoholic  solution  of  the  mixture  before  the  normal  salt 
m  large,  broad,  vitreous,  colourless  crystals  which  are  well  developed 
on  one  side  only  and  become  opaque  in  air  without  change  of  composi- 
"on;    when    quickly   recrystallised    it    separates    as    long,    slender 
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prisms  ;  it  melts  at  159"  with  decomposition,  and  dissolves  in  water 
and  hot  alcohol,  but  not  in  ether ;  its  aqueous  solution  is  acid.  The 
onercurochloride,  207117X02,1101, H20,4HgCl2,  crystallises  in  colour- 
loss,  lustrous  leaflets  which  melt  at  134°. 

Basic  pyridinebeta/ine  hydrobromide^  is  obtained  from  the  normal 
hydrobromide  by  evaporating  a  solution  of  the  latter  with  excess  of 
pyridine  on  the  water-bath  ;  it  crystallises  in  long,  broad  leaflets,  or 
slender,  needle-shaped  prisms,  and  decomposes  at  170°  ;  its  aqueous 
solution  is  acid.  Both  the  basic  and  normal  hydrobromides  are 
formed  when  pyridinebetaine  (5  grams)  is  heated  in  a  sealed  tube 
with  bromine  (4  grams)  and  water  (20  c.c.)  at  100° ;  when  the 
bromine  is  in  excess,  only  the  normal  salt  is  formed. 

By  heating  pyridinebetaine  hydrochloride  at  comparatively  low 
temperatures,  pyridine  is  produced  ;  but  at  230 — 240°,  or  when  treated 
with  strong  organic  bases,  a  more  deep-seated  reaction  takes  place. 
By  oxidation  with  potassium  permanganate,  the  betaine  is  entirely 
converted  into  pyridine. 

When  sodium  amalgam  acts  on  a  warm  solution  of  pyridinebetaine, 
a  blue  colour  is  developed  ;  this  changes  to  purple-violet  on  cooling, 
and  to  brown  after  some  hours ;  heating  restores  the  blue  colour ; 
when  the  amalgam  acts  on  a  cold,  not  alkaline  solution  of  pyridine- 
betaine, an  amorphous  yellowish- white  precipitate  is  obtained,  and 
the  filtrate  from  this  becomes  blue  on  the  addition  of  more  sodium 
amalgam.  The  same  colour  reaction  is  observed  with  ethyl  pyridine- 
betaine chloride,  but  no  precipitate  is  obtained.  The  amorphous  sub- 
stance is  at  first  yellowish-green,  but  becomes  black  when  dried  at 
100° ;  analyses  are  given,  but  no  formula  is  deduced.  From  the 
filtrate  from  this  substance,  a  base  was  obtained  which  gave  a 
platinochloride  melting  at  224 — 225°  and  agreeing  in  properties 
with  the  platinochloride  of  Coppola's  pyridinecholine  (Abstr.,  1886, 
76)  ;  that  the  new  base  is  pyridinecholine  was  further  proved  by 
preparing  the  latter,  when  it  was  found  to  give  the  same  colour 
reactions. 

In  Hesekiel's  recipe  for  preparing  /J-picoline  (Abstr.,  1885,  812; 
1886,  256),  24  hours  digestion  is  unnecessary,  6 — 8  being  sufficient; 
the  author's  product  boiled  at  141 — 143°. 

p-Picolinehetame  hydrochloride^  06H7NCl-CH2*COOH,  obtained  by 
warming  yS-picoline  with  chloracetic  acid  (equal  mols.),  crystallises 
from  alcohol  in  long,  broad,  four-sided,  vitreous,  colourless  prisms  ;  it 
melts  at  189°  with  decomposition,  and  dissolves  in  hot  alcohol  and 
water  but  not  in  ether;  when  precipitated  by  ether  from  alcoholic 
solution,  it  is  a  white,  crystalline,  deliquescent  i^ovvder.  Its  reactions 
with  several  alkaloidal  reagents  are  given.  The  platinochloride  crystal- 
lises in  small,  six-sided,  orange-red  tables  and  decomposes  at  222°. 

/3-Picolinebetaine  is  obtained  by  decomposing  the  hydrochloride 
with  moist  silver  oxide  and  evaporating ;  by  adding  ether  to  the 
solution  of  the  residue  in  alcohol  and  stirring  with  a  glass  rod,  the 
base  is  precipitated  in  microscopic,  rhombic  leaflets  (with  1  mol. 
H2O).  The  basic  hydrochloride,  203H9N02,H01,H20,  separates  when 
a  solution  of  the  normal  hydrochloride  and  the  base  (equal  mols.)  in 
hot  alcohol  is  cooled,  in  small,  thick  crystals.     When  a  hot  alcoholic 
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solationof  pyridinebetame  and  /3-picolinebetaineliydrocliloride  (equal 
mols.)  is  cooled,  a  double  salt,  C8H9N02,HC1,C7H70IS'2,H20,  crystallises 
ill  thin,  rectangular  leaflets. 

Ethyl  ft-picolinebetame  chloride  is  obtained  when  yS-picoline  and 
ethyl  chloracetate  interact  over  potassium  hydroxide;  after  several 
days,  the  crystallised  mass  is  extracted  with  ether,  which  leaves  the 
new  compound  as  a  rose-coloured,  crystalline  powder ;  it  decomposes 
at  lo3°  and  is  very  hygroscopic.  The  platinochloride  forms  yellow, 
four-sided  prisms  and  decomposes  at  207°.  When  Kahlbaum's  arti- 
ficial picoline  was  acted  on  by  ethyl  chloracetate  and  the  solution  of 
the  product  precipitated  by  platinum  tetrachloride,  the  above  de- 
scribed salt  was  obtained ;  this  method  will  serve  to  separate  ^-picol- 
ine from  its  isomerides  in  artificial  picoline. 

Ethyl  ethylpiperidinebetaine  chloride,  CTHisNChCHo'COOEt,  obtained 
by  the  action  of  ethyl  chloracetate  on  ethylpiperidine,  crystallises  in 
very  thin,  lustrous  leaflets.  The  platinochloride  crystallises  in  thin, 
feebly  lustrous,  orange-yellow,  rhombic  leaflets  and  melts  at  150". 

Ethylpiperidiiieheta'ine  is  obtained  by  acting  on  the  above  chloride 
with  moist  silver  oxide,  alcohol  being  formed  at  the  same  time ;  it 
crystallises  in  small  leaflets,  soluble  in  water  and  alcohol,  but  in- 
soluble in  ether.  The  hydrochloride  is  obtained  by  the  action  of 
€hloracetic  acid  on  ethylpiperidine ;  the  product  is  dissolved  in 
alcohol  and  precipitated  by  ether,  when  microscopic,  long,  four-sided 
prisms  eeparate ;  it  is  very  hygroscopic  and  melts  at  186 — 187°  with 
ilecomposition ;  the  platinochloride  and  some  of   the  reactions   with 

Ikaloklal  reagents  are  described. 

A  summary  of  the  general  reactions  of  these  betaines  concludes 

e  paper.  A.  G.  B. 


Constitution  of  Rhodanic  Acid.  By  A.  Miolati  (Annalen, 
262,  82 — 88). — Rhodanic  acid  can  be  obtained  (1)  by  heating 
thiohydantoin  with  excess  of  carbon  bisulphide  in  alcoholic  solution, 
(2)  by  warming  ethyl  chloracetate  with  an  alcoholic  solution  of  am- 
monium dithiocarbamate  and  hydrochloric  acid,  and  (3)  by  treating 
t!thyl  thiocyanoacetate  with  hydrogen  sulphide  in  alcoholic  solution ; 
it  crystallises  in  yellowish  prisms  and  melts  at  166 — 167°  with  de- 
composition. 

These  syntheses  of  the  "  acid "  show  that  it  is  an  a-keto-/t-thio- 

o QTT 

thiazolidine  of  the  constitution  CHo<^^    i  ^^.  F.  S.  K. 

CO-NH 

Quinazolines.  By  C.  Paal  and  A.  Bodewici  (Ber.,  24,  1157 — 
1161). — Orthonitrobenzoylaniline  and  phenyl  cyanate,  when  brought 
together,  give  a  theoretical  yield  of  orthonitrobenzyldiphenylcarb- 
amide.  The  authors  attempted  to  obtain  anilidophenyldihydroquin- 
Jizoline  by  reduction  of  the  latter  compound.  The  reaction,  however, 
takes  place  in  a  different  way,  and  they  obtained  a  feeble  base  of  the 
composition  CuHiaN.O,  together  with  aniline.  The  production  of 
this  new  base  is  due  to  the  action  of  water  on  the  unstable  phenyl- 
amidophenyldihydroquinazoline,  as  expressed  in  the  equation 
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Soderbauin  and  Widman  (Abstr.,  1889,  972),  by  treating  ortho- 
hydroxjtolylphenylcarbamide  with  hydrochloric  acid,  have  obtained 
a  compound  to  which  they  give  the  name    benzopheayldihydroketo- 

NH'CO 
metadiazine,  and  the  formula  C6H4<  i  It  is  entirely  different 

C  JJo'-lN  rh.' 

from  the  former  base, 

Orthonifrobenzyldiphenylcarhamide,  C2oHnN303,  is  obtained  by  heat- 
ing orthonitrobenzylaniline  and  phenyl  cyanate  in  molecular  pro- 
portion at  120°.  It  crystallises  from  alcohol  in  white  leaflets  or 
tablets,  melts  at  124 — 125°,  and  is  easily  soluble  in  most  organic 
solvents,  with  the  exception  of  petroleum.  When  cautiously  warmed 
with  alcoholic  potash,  it  splits  up  into  symmetrical  diphenylcarbamide 
(m.  p.  233°)  and  an  amorphous  compound,  which  the  authors  con- 
sider to  be  formed  by  the  action  of  excess  of  alkali  on  the  orthonitro- 
benzyl  alcohol,  which  is  first  produced. 

NH  'CO 

S' -Phenyl-2' 'ketoteirahydroquinazolinejCeiii<Cf^Tj  'i^■o^  '  or  S'-phenyl- 

NzzC'OH 
2''hydroxydihydroqmnazoUne,   C6H4<^  att^i,   '  ^^  obtained  by  treat- 

CHo'rs  Ph 

ing  orthonitrobenzyldiphenylcarbamide  in  alcoholic  solution  with 
tin  and  hydrochloric  acid.  On  adding  excess  of  concentrated 
hydrochloric  acid,  the  stannochloride,  CuHi2N20,HCl,SnCl2,  crys- 
tallises out,  and  aniline  remains  in  solution.  The  salt  is  finely 
ground  and  decomposed  with  ammonium  sulphide,  and  the  base 
extracted  with  alcohol.  It  crystallises  in  white  needles,  melts  at 
170°,  and  is  easily  soluble  in  benzene,  moderately  in  alcohol  and  ether, 
and  almost  insoluble  in  light  petroleum.  An  attempt  to  reduce  the 
base  in  alcoholic  solution  with  sodium  failed. 

The  isomeric  base,  benzophenyldihydroketometadiazine,  CuHnNoO,  is 
obtained  as  described  by  Soderbaum  and  Widman.  It  crystallises 
in  white,  lustrous  plates  or  flat  needles,  and  melts  at  144 — 145°. 

The  authors  point  out  that  the  two  bases  CuHigNoO,  which  from 
their  method  of  formation  ought  to  have  the  same  constitution,  are 
entirely  different  in  properties.  They  are  engaged  in  investigating 
the  cause  of  this  difference.  "  E.  C.  R. 

Action  of  Dioxyquinones  on  Orthodiamines.  By  R.  Nietzki 
and  G.  Hasterlik  (Ber.,  24,  1337 — 1340). — Dioxyphenazine  is  pre- 
pared by  the  action  of  dioxyquinone  on  orthophenylenediamine 
hydrochloride ;  the  acetyl  derivative  melts  at  226°,  not  at  230° 
as  stated  by  O.  Fischer  and  Hepp.  Corresponding  compounds  are 
obtained  from  orthotoluylenediamine  and  1  :  2-naphthylenedianiine. 
Kehrmann's  imide  formula  for  the  eurhodoles  and  eurhodines,  whilst 
facilitating  the  classification  of  the  eurhodines,  oxazines,  and  saffra- 
nines,  is  probably  incorrect,  since  it  is  incompatible  Avith  the  produc- 
tion of  eurhodoles  by  fusion  of  azinesulphonic  acids  with  alkalis,  as 
observed  by  O.  N.  Witt ;  the  formation  of  eurliodine  diazo-compounds 
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also  tells  against  the  formula,  as  does  the  fact  that  the  diacetyl 
derivatives  are  readily  and  completely  hydrolysed  by  dilate  alkalis, 
whereas  if  one  acetyl  group  were  linked  to  oxygen,  and  the  other  to- 
nitrogen,  the  former  would  probably  be  readily  eliminated,  but  the 
latter  only  with  difficulty  ;  hence  a  monacetyl  derivative  should  be 
pable  of  being  isolated,  which  is  not  the  case.  J.  B.  T. 


Azonium  Compounds.  By  F.  Kehkmann  and  J.  Messing kii 
(Ber.,  24,  1239 — 1241). — In  a  recent  communication  (this  vol.,  p.  747), 
0.  Fischer  has  shown  that  fluorescent  colouring  matters  of  the  quin- 
oxaline  series  may  be  obtained  by  the  action  of  alkylated  ortho- 
diamines  on  a-ketonic  alcohols  or  hydroxyquinones.  The  authors 
have  found  that  the  substituted  orthodiamines  also  react  readily  with 
orthodiketones,  forming  the  azonium  compounds,  from  which  the 
safranin  dyes  are  derived.  Thus,  when  alcoholic  solutions  of  orth- 
amidodiphenylamine  and  a  slight  excess  of  benzile  are  warmed  with 
hydrogen  chloride  (1  mol,)  on  the  water-bath,  the  product  of  the 
reaction  saturated  with  ammonia  and  poured  into  water,  a  sulphur- 
yellow,  crystalline  precipitate  is  obtained,  which,  on  recrystallisation 
from  alcohol,  forms  well-developed  sulphur-yellow  prisms  melting  at 
134 — 135°.  It  is  readily  soluble  in  alcohol,  ether,  and  benzene,  with 
a  yellow  colour  and  beautiful  green  fluorescence,  has  the  composition 
C26Hi9N3'OH,  and  is  formed  in  the  following  manner : — 

Its  solution,  on  the  addition  of  hydrochloric  acid,  becomes  momen- 
tarily red  and  then  pure  yellow,  without  fluorescence.  Its  ferr'icliloride^ 
Co6Hi9N2FeCl4,  forms  lustrous,  golden-yellow,  prismatic  crystals, 
moderately  soluble  in  cold  w^ater,  its  platinochloride,  (C2gHi9No)3PtCl6,. 
brownish-yellow,  lustrous  scales,  almost  insoluble  in  water  and  alcohol, 
and  the  mercurochloride  canary-yellow  scales.  The  chloride,  nitrate^. 
and  sulphate  are  readilv  soluble  in  water,  and  have  a  yellow  colour. 

H.  G.  C. 

Nicotine.  By  A.  Pinner  and  R.  Wolffenstein  (Ber.,  24,  1373 — 
1377). — It  is  stated  by  Will  {Annale^i,  118,  206)  that  nicotine  reacts 
with  benzoic  chloride  with  the  development  of  much  heat,  but  when 
the  latter  is  added  to  a  solution  of  nicotine  in  anhydrous  ether,  a. 
viscid  substance  separates,  which  after  a  time  forms  white,  deli- 
cjuescent  crystals,  resembling  wavellite,  of  the  composition 
C12H12NOCI :  this  he  regarded  as  an  additive  compound,  or  as  benzoyl- 
nicotine  hydrochloride. 

The  authors  have  obtained  a  compound  agreeing  with  the  above- 
description  by  dissolving  nicotine  (1  mol.)  in  ether  rendered  anhydr- 
ous by  sodium,  and  adding  benzoic  chloride  (2  mols.),  but  they  find 
it  to  be  basic  nicotine  hydrochoride,  CioHiijN'2,HC1  ;  it  is  very  soluble  in 
ater,  and  yields  nicotine  picrate  (m.  p.  218°  ;  see  Ber.,  24,  65)  on. 
'adding  picric  acid  to  its  aqueous  solution.  When  pyridine,  dimethyl- 
aniline,  and  piperidine  are  similarly  treated  with  benzoic  chloride, 
crystalline  substances  consisting  of  the  hydrochlorides  and  beuzoates. 
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are  formed.  The  production  of  these  salts  is  due  to  the  action  of  the 
moisture  of  the  air  on  the  benzoic  chloride,  whereby  benzoic  and 
hydrochloric  acids  are  formed,  the  latter  then  reacting  with  the  bases. 
When  nicotine  and  benzoic  chloride  are  dissolved  in  ether  rendered 
anhydrous  by  phosphoric  anhydride,  and  the  mixture  is  kept  in  a 
closed  flask  over  concentrated  sulphuric  acid,  an  oil  separates  which 
does  not  solidify  if  kept  even  for  14  days  ;  it  was  not  further  examined. 
But  little  heat  is  developed  on  mixing  nicotine  with  benzoic  chloride 
(2  mols.),  and  if  the  mixture  is  heated  on  the  water-bath  for 
20  minutes,  a  thick  syrup  is  obtained ;  after  washing  this  with  watei- 
and  dilute  alkali,  it  is  dissolved  in  dilute  hydrochloric  acid,  and  pre- 
cipitated with  ammonia ;  the  precipitate  is  extracted  with  ether,  and 
the  residue,  after  distilling  ofE  the  latter,  dissolved  in  alcohol  and 
water  added,  whereby  a  syrupy  mass  is  obtained.  It  appears  to  be  a 
compound  of  1  mol.  of  nicotine  with  1  mol.  of  benzoic  chloride  ;  it 
has  basic  properties ;  on  adding  picric  acid  to  a  solution  of  the  com- 
pound in  dilute  hydrochloric  acid,  the  picrate,  C-y^K-i'i^iO^CX,  separates 
a,s  an  oil,  which  solidifies  after  a  time,  and  then  melts  at  139°. 

A.  R.  L. 

Cytisine  and  Ulexine.  By  J.  v.  d.  Moer  and  P.  C.  Plugge 
(A7'ch.  Pharm.  [2],  29,  48 — 68). — The  work  done  by  Moer  is  com- 
municated by  Plugge.  The  finely- crushed  seeds  of  Cytisus  laburnum 
were  extracted  with  cold  water,  and  the  solution  was  concentrated  in 
winter  by  removing  the  ice  which  formed.  The  concentrated  solu- 
tion was  treated  with  normal  lead  acetate  and  then  with  hydrogen 
sulphide ;  after  excess  of  the  latter  had  been  removed  by  warming, 
sodium  hydroxide  was  added  to  distinctly  alkaline  reaction,  when  the 
application  of  chloroform  removed  the  cytisine  and  yielded  it,  when 
concentrated  and  treated  with  ether,  as  a  colourless,  crystalline  mass. 
Repeated  treatment  with  chloroform  and  ether  gave  the  pure 
alkaloid.  Cytisine,  CnHieNoO,  forms  colourless,  odourless  crystals 
melting  at  150 — 151*5°  (uncorr.).  It  is  a  strong  base,  soluble 
in  all  proportions  in  water,  alcohol,  and  chloroform,  insoluble  in 
ether,  light  petroleum,  carbon  bisulphide,  readily  soluble  in  ethyl 
acetate;  benzene  dissolves  1*26  per  cent.,  and  amyl  alcohol  dissolves 
0"303  per  cent.  Cytisine  dissolved  in  water  has  a  rotatory  power  of 
[a] J)  =  — 120°.  The  value  for  other  solutions  is  also  given.  On 
adding  a  solution  of  a  ferric  salt  to  the  free  alkaloid,  or  one  of  its  salts, 
a  red  coloration  is  produced  ;  on  adding  to  this  some  drops  of  hydro- 
gen peroxide  solution,  the  colour  disappears,  followed  immediately  on 
warming  by  a  blue  colour.  This  is  a  very  characteristic  reaction,  and 
will  indicate  0*00005  gram.  Platinum  chloride  precipitates  the 
alkaloid  in  not  too  dilute  solutions.  Precipitates  are  also  produced 
by  gold  chloride,  potassium  mercuric  iodide,  iodised  potassium  iodide, 
phosphomolybdic  acid,  phosphotungstic  acid  (1  :  30000),  tannic  acid, 
and  picric  acid.  Mercuric  chloride  precipitates  the  free  base  from  its 
solutions,  but  not  from  solutions  of  its  salts.  The  simple  salts  of 
cytisine  are  all  soluble  in  water,  and  are  easily  soluble  in  absolute 
alcohol ;  the  nitrate  is  the  least  soluble  in  the  latter  liquid,  and  can 
be  obtained  from  its  solution  therein  in  the  form  of  laro^e  crvstals.    The 
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composition  of  the  follov/ing  salts  was  found  to  be : — Cytisine  nitrate, 
CuHi6^20,HN'03  +  HoO;  platinochloride,  (CuHi6N'20)o,H.PtCl6;  auro- 
chloride,  CnHi6N'30,HAuCl4. 

For  the  detection  of  cytisine  in  poisoning  cases,  Dragendorff's 
method  can  be  applied,  advantage  being  taken  of  the  solubility  of  the 
alkaloid  in  chloroform,  and  of  the  characteristic  test  given  above. 
The  vomit  and  urine  should  be  first  examined.  Salts  of  the  alkaloid 
pass  away  in  the  urine  within  24  hours,  but  if  leaves  or  seeds  have 
been  employed,  the  expulsion  may  take  a  longer  time.  Moer  com- 
pares the  composition  and  properties  of  cytisine  and  ulexine  and  their 
ompounds,  and  concludes  that  these  two  alkaloids  are  identical 
ompare  Partheil,  this  vol.,  p.  750).  J.  T. 


U 


II 


Action  of  Alcohols  and  Aldehydes  on  Proteids.  By  T.  L. 
Brunton  and  S.  Martin  (/.  Fhysiol.,  12,  1 — 4). — Solutions  of  the 
following  proteids  were  used  : — (1)  egg-albumin,  (2)  serum-albumin 
containing  a  little  serum-globulin,  and  (8)  a  mixture  of  proto-  and 
deutero-albumose  prepared  from  Witte's  "  peptone."  The  solution 
was  dropped  into  six  times  its  bulk  of  an  alcohol  or  aldehyde,  and  the 
following  points  noted  : — a.  Whether  the  reagent  precipitated  the 
prote'id ;  h.  Whether  the  precipitate  was  rendered  insoluble  in  dis- 
tilled water,  by  the  prolonged  action  of  the  reagent ;  c.  Whether  any 
change  of  colour  occurred  in  the  precipitate.  It  was  found  that 
with  egg-albumin,  allyl  alcohol  was  the  most  powerful  precipitant 
and  coagulant  of  the   series.     Methyl,  ethyl,  propyl,   isobutyl,  iso- 

ropyl,   and  tertiary  butyl  alcohols  come  next ;  they  are  all   active 
agulators ;  amyl  alcohol  is  a  partial  coagulator ;  and  heptyl   and 

ctyl  alcohols  do  not  precipitate  or  in  any  way  change  the  solution. 
Acetaldehyde  and  propaldehyde  are  about  equal  in  coagulating 
])ower  to  ethyl  alcohol,  and  turn  the  precipitated  proteid  brown ; 
isobutaldehyde  has  a  slower  action,  and  does  not  turn  the  preci- 
j)itate  brown. 

With  serum-albumin,  the  results  were  very  similar ;  the  alcohols 
may  be  arranged  in  the  following  order,  the  most  active  being  placed 
first : — 

1.  Methyl,  ethyl  and  propyl  alcohols. 

2.  Isopropyl  alcohol. 

3.  Tertiary  butyl  alcohol. 

4.  Isobutyl  and  amyl  alcohols  precipitate,  but  do  not  coagulate. 

5.  Heptyl  alcohol  does  not  precipitate. 

6.  The  aldehydes  previously  mentioned  neither  precipitate  nor  co- 
agulate albumin,  but  acetaldehyde  and  propaldehyde  turn  the 
solution  brown. 

With  the  albumose  solution,  allyl  alcohol  is  the  only  one  that 
precipitates  and  renders  the  precipitate  insoluble.  Methyl,  ethyl, 
propyl,  isopropyl,  and  tertiary  butyl  alcohols  cause  a  precipitate  ; 
isobutyl  alcohol  causes  a  cloudiness  ;  amyl,  heptyl,  and  octyl  alcohols 
have  no  effect  whatever. 

The  general  result  obtained  as  to  the  effect  of  alcohols  on  proteids 
IS  that  the  higher  alcohols  have  a  less  powerful  action  in  precipitat- 

g   and  coagulating   proteids  than  the  lower   ones.     Allyl  alcohol 
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stands  apart  from  the  otliers  as  the  most  powerful  precipitating  and 
coagulating  agent  employed.  W.  D.  H. 

A  Product  of  the  Putrefaction  of  Proteids.  By  S.  Gj^brtel  and 
W.  AscHAX  (jBer.,  24,  1364 — 1366). — c-Amidovaleric  acid,  prepared 
from  benzoylpiperidine  by  C.  Schotten  (Atstr.,  1888,  1104),  and  also 
by  a  synthetical  method  by  S.  Gabriel  (Abstr.,  1890,  1129),  is  identical 
with  the  compound  obtained  by  the  putrefaction  of  fibrin  and  flesh 
by  E.  and  H.  Salkowski  (Abstr.,  1883,  925).  N'either  of  these 
compounds  is  poisonous  ;  they  dissolve  copper  oxide  but  not  silver 
oxide,  and  give  neither  a  precipitate  nor  a  blue  coloration  with  am- 
moniacal  silver  and  copper  acetate  solutions  respectively. 

7-Ethyl  phthalimidopropyJmalonate  (Gabriel,  loc.  cit.)  is  prepared 
by  dissolving  sodium  (3  grams)  in  alcohol  (30  c.c),  adding  ethyl 
malonate  (21  grams)  and  7-bromopropylphthalimide  (30  grams), 
and  heating  the  mixture  in  a  reflux  apparatus  for  4  hours.  The  pro- 
duct is  poured  into  water,  the  alcohol  and  unaltered  ethyl  malonate 
removed  by  a  curi-ent  of  steam,  and  the  oily  residue  extracted  with 
ether ;  on  evaporating  the  ethereal  solution,  a  yellowish  oil  is  left, 
which,  after  a  time,  solidifies  to  a  crystalline  cake ;  the  yield  is 
80  per  cent,  of  the  theoretical. 

^-Amidovaleric  acid  aurochloride,  C6HiiN02,HAuCl4  +  H2O,  is  ob- 
tained by  heating  the  above  ethyl  derivative  with  hydrochloric  acid 
(5  parts)  at  170°,  filtering  off  the  phthalic  acid,  evaporating  the 
filtrate,  and  adding  a  20  per  cent,  auric  chloride  solution  to  the  re- 
sulting hydrochloride  dissolved  in  a  little  warm  water ;  it  separates  in 
glistening,  red  crystals  which  probably  belong  to  the  monoclinic 
system,  melts  at  86 — 87°,  and  seems  in  all  respects  to  be  identical 
with  that  obtained  by  E.  and  H.  Salkowski  (loc.  cit.).         A.  R.  L. 


Physiological    Chemistry. 


Influence  of  Bile  on  the  Fat- splitting  Properties  of  Pan- 
creatic Juice.  By  B.  K.  Rachford  (/.  Physiol,  12,  72—94).— 
Some  preliminary  experiments  on  emulsions  led  to  the  following 
results ; — 'No  amount  of  stirring  will  give  a  permanent  emulsion  of 
neutral  olive  oil  with  either  distilled  water  or  0*25  per  cent,  sodium 
carbonate  solution  ;  rancid  olive  oil,  however,  although  it  gives  no 
emulsion  with  water,  gives  a  good  emulsion  with  the  alkaline  solution. 
In  the  formation  of  an  emulsion,  not  only  must  the  oil  be  broken  into 
fine  globules,  but  these  must  be  prevented  from  running  together,  by 
a  coating  of  soap  or  mucilaginous  material,  No  mechanical  emulsion, 
however,  is  as  perfect  as  a  physiological  one.  The  influence  of  bile 
in  emulsification  is  thus  summarised  : — Bile  prevents  the  formation 
of  an  emulsion,  probably  by  preventing  the  formation  of  soap  mem- 
branes :  if  bile  be  added  to  an  emulsion  the  moment  after  it  is  formed, 
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tlie  emulsion  clears  ;  but  if  a  few  minutes  elapse  before  tbe  addition 
of  bile,  tbere  is  no  such  clearing,  tbe  emulsion  having  become  more 
stable.  Acids  similarly  destroy  emulsions,  probably  by  destroying 
soaps. 

Rabbits'  pancreatic  juice  is  alkaline,  and  remains  active  for  many 
hours  after  removal  from  the  body  ;  if  it  be  shaken  with  neutral  olive 
oil,  fatty  acids  are  formed  and  the  oil  becomes  acid ;  if  too  much  acid 
has  not  formed,  admixture  of  sodium  carbonate  solution  leads  to  the 
formation  of  an  emulsion.  By  one  to  two  hours  action  of  the  juice, 
all  the  oil  is  hydrolysed  with  formation  of  fatty  acid  and  glycerol. 
Other  fats,  except  castor  oil,  Avhich  is  indigestible,  are  similarly  acted 
on. 

Bile  alone  does  not  hydrolyse  fats,  but  it  considerably  hastens  the 
hydrolytic  power  of  pancreatic  juice.  The  following  conclusions  state 
some  further  general  results  obtained  : — 

1.  Pancreatic  juice  alone  will  do  a  certain  piece  of  work  in  x 
minutes ;  namely,  develope  in  neutral  olive  oil  a  sufficient  quantity  of 
fatty  acid  to  give  the  best  spontaneous  emulsion. 

2.  The  juice  in  the  presence  of  five  parts  of  0'25  sodium  carbonate 
solution  will  require  Sx  minutes  to  do  the  same  work,  and  the  presence 
of  ten  parts  of  the  solution  will  destroy  the  action. 

3.  The  juice  in  the  presence  of  an  equal  amount  of  0'25  per  cent, 
hydrochloric  acid  will  require  8a.'/2  minutes  to  do  the  same  work. 

4.  The  juice  in  the  presence  of  an  equal  amount  of  a  mixture  of  bile 
and  0"25  per  cent,  hydrochloric  acid  will  require  only  a;/4  minutes  to 
do.  the  work. 

The  last-mentioned  condition  is  considered  analogous  to  the  natural 
condition  of  things  in  the  intestine,  and  thus  it  appears  that  the  most 
favourable  circumstances  are  present  in  the  intestine  for  the  carrying 
out  of  fat  digestion.  W.  D.  H. 

Digestion  of  Gelatin.  By  R.  H.  Chittenden  and  F.  P.  Solley 
(./.  Physiol.,  12,  23 — 33). — The  investigation  of  the  products  of  di- 
gestion of  gelatin  were  carried  out  on  the  same  lines  as  the  researches 
of  Kiihne,  Chittenden,  and  their  pupils  on  the  digestion  products  of 
other  prote'id  and  albuminoid  substances. 

The  following  elementary  analyses  may  be  first  given : — 
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There  is  thus  no  marked  difference  between  gelatin  and  tlie 
gelatoses  in  composition. 

Three  distinct  products  are  formed  from  gelatin  during  digestion  ; 
two  of  these  are  primary,  and  are  formed  both  in  gastric  and  pancrea- 
tic digestion ;  they  are  distinguished  from  the  third  product,  gelatin 
peptone  by  being  precipitated  by  saturation  with  ammonium  sulphate. 
The  proto-gelatose  is  converted  into  deutero-gelatose  by  further 
ferment  action  and  ultimately  into  peptone.  Proto-gelatose  differs 
from  deutero-gelatose  by  being  partially  precipitated  by  saturating 
its  neutral  solution  with  sodium  chloride,  and  completely  precipitated 
by  the  addition  of  a  little  acetic  acid  to  the  saturated  fluid.  Further, 
proto-gelatose  yields  a  heavy  precipitate  with  hydrogen  platinochloride  ; 
while  deutero-gelatose  is  not  precipitated  by  these  reagents.  No 
trace  of  a  hetero-gelatose  was  found. 

The  gelatoses  are  readily  soluble  in  cold  water,  and  are  slowly 
diffusible.  They  are  undoubtedly  formed  by  hydration,  although  their 
chemical  composition  affords  no  evidence  of  this  view. 

W.  D.  H. 

Myosin-peptone.  By  R.  H.  CHiTTENDf]^  and  R.  Goodwin 
{J.  Physiol.,  12,  34 — 40). — This  research,  carried  out  on  the  same  lines 
as  the  preceding,  was  more  particularly  directed  to  ascertaininer  the 
composition  and  reactions  of  the  final  product  in  the  digestion  of 
myosin.  The  following  are  the  averages  of  the  elementary  analyses 
of  the  substances  in  question  obtained  in  this  and  previous  communi- 
cations : — 
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In  myosin-peptone  is  seen  another  instance  of  the  fact  that  peptones, 
differ  from  the  mother  proteid  in  containing  a  lower  percentage  of 
carbon,  which  supports  the  view  that  the  formation  of  peptone  is  the 
result  of  hydrolysis. 

In  reactions  myosin-peptone  does  not  differ  materially  from  other 
peptones  equally  free  from  proteoses,  and  it  is  characterised,  like 
these,  mainly  by  lack  of  precipitation  by  ordinary  reagents.  Boiled 
with  potassium  hydroxide  and  lead  acetate,  an  aqueous  solution 
becomes  darker  in  colour,  but  there  is  no  pronounced  separation  of 
lead  sulphide.  Boiled  with  concentrated  hydrochloric  acid,  there  is 
a  noticeable  darkening  of  the  fluid.  Millon's  reagent  gives  a  heavy^ 
white  precipitate  which,  on  boiling,  becomes  dirty  yellow,  then 
reddish,  whilst  the  liquid  has  a  dirty  red  appearance.         W.  D.  H. 

Influence  of  Alkalis  on  the  Secretion  and  Composition  of 
Bile.     By  W.  ISTissen  {Chem.   Centr.,  1891,  i,  335— 336).— The  bile 
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was  collected  from  a  dog  with  a  biliary  fistula ;  tlie  pigment  in  it  was 
estimated  spectrophotometricallj,  and  tlie  bile  salts  were  precipitated 
and  estimated  in  portions  of  the  bile  collected   at  intervals  of  a  few 

» hours.  The  administration  of  500  c.c.  of  water  caused  no  difference 
in  its  composition.  Various  alkaline  salts  (sodium  hydrogen  carbon- 
ate, sodium  chloride,  potassium  acetate,  magnesium  sulphate,  sodium 
salicylate,  &c.)  dissolved  in  the  same  amount  of  water  also  produced 
no  change  if  the  solution  was  dilute,  but  lessened  the  amount 
of  bile  when  the  solution  w^as  strong.  This  appears  to  be  due 
merely  to  a  diminution  of  water,  the  pigment  and  salts  being  unchanged 
in  amount ;  more  water  is  passed  from  the  body  by  the  kidneys. 

After  the  administration  of  bile  or  bile  salts  by  the  mouth,  the 
amount  of  bile  and  of  bile  acids  in  the  bile  is  increased,  the  pigment 
being  unchanged  in  amount.  The  increase  of  water  is  due  to  the 
L^Jiver  cells  being  stimulated  by  the  bile  acids;  the  increase  in  bile 
I^Kcids  in  the  bile  is  proportional  to  the  amount  absorbed  by  the 
r^^limentary  canal.  W.  D.  H. 

Caseinogen.  By  S.  Ringer  (/.  Physiol.,  12,  164— 169).— By 
means  of  pure  rennet  and  caseinogen  with  the  addition  of  calcium 
chloride,  casein  is  formed ;  thus  phosphoric  acid  is  not  absolutely 
necessary  for  efficient  rennet  action.  Sodium  hydrogen  carbonate 
antagonises  the  action  of  rennet  and  calcium  chloride.  This  is  not 
due  to  the  conversion  of  caseinogen  into  alkali-albumin,  for  if  the 
caseinogen  be  precipitated,  and  dissolved  in  a  solution  containing  no 
sodium  hydrogen  carbonate,  it  once  more  is  able  to  clot  with  rennet 
and  calcium  chloride.  The  clotting  of  milk  by  rennet  consists  of  two 
processes ;  first,  the  conversion  of  caseinogen  into  casein  by  rennet ; 
and,  secondly,  the  union  of  the  latter  with  a  lime  salt,  leading  to  its 
precipitation.  The  calcium  chloride  used  also  favours  the  aggrega- 
tion of  minute  particles  into  masses  (curds).  The  two  processes  can 
be  separated  as  follows : — Caseinogen  solution  with  calcium  chloride 
alone  does  not  clot ;  with  rennet  alone  it  does  not  clot ;  but  the 
^caseinogen  is  nevertheless  changed  into  casein,  as,  after  heating  to 
0°  to  destroy  the  rennet,  the  addition  of  calcium  chloride  then 
causes  curdling.  W.  D.  H. 


!■ 


a' 
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Proteids  of  Milk.  By  J.  Seek  lie x  (/.  Fhysiol,  12,  95—96).— 
The  author  reaffirms  his  statement  that  milk  contains  a  globulin. 
This  was  questioned  by  Halliburton  (this  vol.,  p.  339). 

W.  D.  H. 

Chemistry  of  Sheeps'  Milk  Cheese.  By  G.  Sartori  {Bied. 
Centr.,  20,  194—196;  from  Milchzelt.,  19,  1001— 1004).— Samples  of 
milk  from  sheep  of  the  district  Agro  Romano,  on  the  Tiber,  were 
analysed.  The  following  table  (next  page)  shows  the  percentage  com- 
position of  milk  collected: — (1)  April  1,  evening;  (2)  April  2, 
evening;  (3)  January  31,  evening;  and  (4)  January  30,  morning. 
The  first  two  were  in  1887,  the  last  two  in  1890. 

The  difficulties  of  separating  the  cream  of  sheeps'  milk  and  the 
peculiar  taste  of  the  butter  are  the  chief  reasons  against  the  manu- 
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Amount 
in  litres. 

Sp.  gr 
at  15°. 

Water. 

Fat. 

Proteids. 

Ash. 

Milk- 
sugar. 

1 

2. .  . . 

3 

4 

405 
390 
338 
319 

1 -0381 
1  0374 
1  -0381* 
1  '0379 

78-37 
79-04 
77-27 
77-92 

8-99 

8-90 

10-38 

10-04 

6-55 
6-16 
6-28 
6-22 

1-04 
0-99 
1-09 
0-89 

5-08 
5-04 

facture  of  sheeps'  milk  butter  in  Agro  E/Omano.  Bezana,  however, 
succeeded  in  making  butter  which  did  not  differ  from  cows'  butter. 
He  was  also  able  to  overcome  the  difficulties  in  making  cheese,  and 
obtained  a  product  very  similar  to  Parmesan  cheese.  The  following 
analyses  are  given  of  cheese  prepared  from  sheeps'  milk;  2  and  8 
were  prepared  by  the  new  method,  1,  4,  and  5  by  the  old 
method : — 


Water , 

Fat 

Nitrogenous  matter , 

KCl 

Ash  (without  NaCl) , 

Proteids 

„         decomposition  products 

Nuclein 

Ammonia 

Total  nitrogen , 

Proteid  nitrogen 

Nitrogen   of    decomposition    pro- 
ducts    

Nitrogen  of  ammonia 

Free  fatty  acids 


1. 


28-50 

30-93 

34-19 

5-03 

1-35 


27-95 
5-94 
0-261 
0-491 
4-83 
4-27 

0-54 

0-157 

0-95 


27-47 

30-50 

35-59 

5-39 

1-05 


31-57 
4-00 
0-183 
0-162 
5-26 
4-84 

0-42 

0-150 

1-00 


29-70 

31-30 

33-69 

4-34 

0-97 


28-12 
5-27 
0-162 
0-169 
4-72 
4-28 

0-41 

0-138 

0-85 


4. 


29-13 

30-30 

34-00 

5  -51 

1-33 


28-93 
4-86 
0-256 
0-152 
4-70 
4-40 

0-25 

0-125 

0-73 


32  -90 

29-96 

30-74 

4-58 

1-82 


24-63 
6-08 
0-201 
0-143 
4-30 
3-76 

0-54 

0-117 

0-84 


"Ricotta"  prepared  from  sheeps'  milk  contains  more  fat  and  less 
proteids  than  that  prepared  from  cows'  milk.  The  following  num- 
bers show  the  percentage  composition  of  ricotta  from  the  two 
sources.  The  results  relating  to  the  sheeps'  milk  ricotta  (I)  are  the 
mean  of  those  obtained  from  three  samples. 


• 

Water. 

Fat. 

Proteids. 

Milk- 
sugar. 

Lactic 
acid. 

Ash. 

In  fresh  ■  jj 

In  dry.,  {ii]; ;:::;; 

43-27 
68-47 

33-31 

5-22 

58-76 

16-56 

11-73 

18-72 
20-66 
59-37 

10'- 42 

3-97 

18-37 

12-59 

0-43 

_ 
0-76 

0-81 

3-62 

1-43 

11-48 

*  1-381  is  given  in  Biedermann ;  the  mean  of  3  and  4  is  given  as  1039. 

N.  H.  M. 


ft 
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Proteoses   and    Peptones.     By   R.   H.    Chittenden   and   J.    A. 

HaktwelT;  (/.  riiysioL,  12,  12 — 22). — tVom  quantitative  experimentvS 

n  artificial  gastric  digestion,  it  was  found  that  the  primary  proteoses 

(proto-  and   hetero-)   are  only  slowly  converted  into  peptone,   since 

hey  pass  through  the  intermediate  stage  of  deutero-proteose.     Deu- 

ero-proteose,   on  the  other  hand,  standing  next  to  peptone,  is  far 

ore  quickly  and   readily  changed,   as  is    shown    by  the  large  per- 

entage  of  peptone  formed  under  the  same  circumstances  as  obtained 

n  the  digestion  of  the  other  proteoses. 

The  formation  of  peptone  is  thus  a  gradual  process,  as  the  greater 
art  of  the  peptone  formed  by  the  action  of  pepsin-hydrochloric  acid 
passes  through  the  proteose  stage,  and  at  the  end  of  the  most  vigorous 
gastric  digestion  a  considerable  part  of  the  proteid  digested  will  be  in 
the  form  of  proteose.  To  how  great  an  extent  it  will  be  necessary  to 
modify  these  conclusions  in  applying  them  to  the  proteolytic  changes 
of  natural  digestion  it  is  not  at  present  possible  to  say. 

W.  D.  H. 


l£ 


Peptonised  Foods.  By  P.  Horton-Smith  (J.  Physiol.,  12,  42 — 
1). — "  Benger's  peptonised  beef  jelly,"  "Darby's  fluid  meat,"  and 
peptonised  milk  prepared  by  means  of  Beuger's  liquor  pancreaticus 
in  the  usual  clinical  way  were  analysed  as  regards  their  proteid  con- 
stituents, and  some  rough  quantitative  experiments  made  as  to  the 
relative  amounts  of  proteoses  and  peptones  in  them.  The  results  ob- 
ined  with  milk  were  as  follows  : — 

Neutralisation  precipitate 0*0636  per  cent. 

Proteose  precipitate    1*3900         „ 

Peptone 0'3089 

Total 1-7625 

These  results,  even  allowing  for  loss  due  to  the  formation  of  amido- 

cids,  are  probably  too  low.     They,  however,  show  that  the  proteid  in 

the  so-called  peptonised  foods   really  consists   for  the  most  part  of 

proteoses,  though  containing  only  a  variable  amount  of  true  peptone. 

They  cannot,   therefore,   entirely  relieve  the   digestive  organs  from 

ork. 

The  author,  having  noticed  that  an  old  man  with  liver  cirrhosis 
passed  abundance  of  uric  acid  when  fed  on  peptonised  foods,  under- 
took (m  his  own  person  to  control  this  observation,  but  it  was  found 
that  here  the  ingestion  of  large  qaantities  of  proteoses  and  peptones 
did  not  disarrange  the  metabolism  of  the  normal  body  in  the  least ; 
perfect  health  was  maintained,  the  output  of  uric  acid  was  normal, 
and  its  relation  to  urea  unclianged.  W.  D.  H. 

Intravascular  Coagulation.  By  A.  E.  Wright  (/.  Physiul,  12, 
184 — lyi). — The  injection  of  a  solution  of  Wooldridge's  tissue 
fibrinogen  into  the  veins  of  a  living  dog  leads  to  thrombo.^s  of  the 
portal  area.  During  active  digestion,  clots  are  also  found  in  the  right 
*  eart  and  pulmonary  artery.  Wooldridge  considered  that  tiie  material 
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in  the  liver  area  absorbed  from  the  alimentary  tract  that  favoured 
coagulation  would,  during  digestion,  overflow  into  the  cardiac  blood. 
This,  however,  cannot  be,  because  coagulation  in  the  portal  area  can 
be  made  to  occur  after  six  days  inanition,  and  the  injection  of  tissue 
fibrinogen  leads  to  universal  thrombosis  if  the  animal  be  made 
dyspnoeic.  In  the  present  research,  increased  venosity  of  the  blood 
was  produced  by  various  methods,  asphyxia,  muscle  tetanus,  and 
retinal  stimulation,  and,  wherever  and  however  caused,  subsequent 
injection  of  Wooldridge's  fluid  always  led  to  thrombosis  in  the  area 
affected.  This  must  be  due  either  to  excess  of  carbonic  anhydride  or 
to  diminution  of  oxygen.  Animals  allowed  to  breathe  air  containing  a 
normal  amount  of  oxygen,  but  excess  of  carbonic  anhydride,  suffered 
from  universal  thrombosis  when  the  fluid  was  injected.  Thus,  in- 
crease of  carbonic  anhydride  will  alone  explain  the  phenomena.  The 
influence  of  food,  especially  of  fatty  food,  as  observed  by  Wooldridge, 
is  probably  due  to  an  increased  formation  of  this  gas. 

W.  D.  H. 
Action  of  Salts  on  Heat  Coagulation.  By  S.  Ringer  and  H. 
Sainsbcrt  (/.  Physiol.,  12,  170 — 188). — Calcium  salts  favour  the 
heat  coagulation  of  the  proteids  of  serum.  Magnesium  sulphate  acts 
similarly.  Zinc  salts  do  not  act  so.  It  is  of  interest  to  note  that,  in 
heat  coagulation,  as  in  blood-clotting  and  rennet  action,  lime  plays 
an  important  part.  One  is  led  to  infer  a  possible  likeness  in  nature 
between  the  heat  coagulation  and  the  ferment  coagulation  of  proteids. 
One  difference,  however,  is  that  in  heat  coagulation  the  solution 
becomes  more  alkaline,  whereas  in  many  ferment  actions,  as  in  rigor 
mortis,  there  is  development  of  acid. 

Potassium  and  sodium  salts  antagonise,  to  some  extent,  the  favour- 
ing action  of  calcium  salts  on  heat  coagulation,  as  in  processes  of 
clotting  brought  about  by  ferments,  with  this  difference,  however, 
that  sodium  and  potassium  chloride,  when  used  singly,  have  a  slight 
favouring  action  in  the  separation  of  proteids  by  heat. 

W.  D.  H. 
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The  Sugars  present  in  Fungi.  By  R.  Ferry  (Chem.  Centr., 
1891,  i,  220). — An  examination  of  82  varieties  of  fungi  (Ascomycetes 
and  Basidiontycefes}  show^ed  the  very  wide  distribution  of  mannitol  in 
these  plants  ;  trehalose  was  found  much  less  frequently.  In  only  a 
few  was  there  any  substance  present  capable  of  reducing  alkaline 
copper  solution.  Several  species  contained  considerable  quantities 
of  potassium  chloride.  J.  W.  L. 

Composition  of  the  Leaves  of  Maclura  Aurantiaca.    By  A. 

Pizzi  {iStaz.  Sper.  Agrar.,  18,  58;' — 596). — The  leaves  of  Madura  avran- 
tiaca,  an  American  plant,  are  recommended  as  a  substitute  for  mul- 
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berry  leaves  for  feeding  silk-worms.     The  following  analytical  results 
were  obtained  with  leaves  of  plants  grown  in  Italy,  and  collected  at 
the  end   of  July.     The  numbers  show  the  percentage  in  the  fresh 
eaves  : — 

Non-proteid  Crude  Carbo- 

Water.      Fat.       Prote'ids.     nitrogenous  matter,  cellulose,     livdi'ates.       Ash. 

65-71     0-64        4-78  3-23  952  12-68       342 

The  ash  has  the  following  percentage  composition  : — ■ 

Not  deter- 
X).     NaKjO.    MgO.      CaO.      Fe^O^.     SiOo.      P2O5.     SO3.      CI.   mined  and  lost. 
9-24     616     6-73     25-73     381     26-25    17-54    2-41  133         1-81 


t 


IF 


The  results  are  compared  with  those  obtained  by  others  with  mul- 
)erry  leaves  grown  in  Italy  and  elsewhere,  and  the  composition  of 
thejleaves  of  both  plants  shows  them  to  be  analogous. 

With  regard  to  the  digestibility  of  the  leaves,  the  results  of  experi- 
ments with  gastric  juice  show  that  in  100  parts  of.  dry  leaves  there  is 
1-10  parts  of  nitrogen  digested   and  1:14  parts  not  digested,  corre- 

f  ponding  with  685  and  7"03  parts  of  proteids  respectively.  The 
est  of  the  nitrosren  (1-51  peri  cent.)  is-present  as  amides.. 
N.  H.  M. 
Chemical  Composition  and  Anatamioal.  Structure  of  the 
Fruit  of  Tomatoes  (Lycopersicum  esculent.)..  By  G.  Brissi  and 
'jT.  GiGLi  (Staz.  Sper.  Agrar.,  18,  5 — 34). —  The  ripe  fruit  of  tomatoes 
as  separated  into  skin,  seeds,  and  pulp.  The  pulp  was  further 
separated,  by  filtration  through  calico,  into  a  red,  insoluble  substance 
and  a  yellow  liquid,  both  of  which  were  examined  qualitatively,  and 
then  the  various  constituents  determined  quantitatively.  The  results 
given  below  are  the  averages  of  several  analyses. 

The  pulp  itself  forms  85-4. per  cent,  of  the  whole  fruit;  it  contains  : 
total  dry  matter,  4*725;  soluble  substance,  3*735;  and  insoluble 
matter,  1093  per  cent. 

The  following  numbers  show  the  percentage  composition  (I)^  of  the 
dry  matter  of  the  red  insoluble  substance,  and  (II)  of  the  dry  matter 
f  the  yellow  filtrate  : — 

I.  II. 

Total  nitrogen 4-002  2-254 

Proteids 25-012  2-43 

Colouring  matters    21.-128  — 

Cellulose 34-390  — 

Ash 7/959  10-96 

Levulose —  46-68 

Citric  acid —  14-03 

Amide-nitrogen  ...........  —  0*641 

Amido-acid  nitrogen —  1-224 

The  percentage  composition  of  the  ash  of  the  two  products  is  as 
follows- — 
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KgO. 

Na^O.          CaO. 

MgO. 

CI.            SO3. 

P.O^. 

1.             — 

—         18-127 

1-423 

—             — 

15-866 

[I.  58-564 

1-425         1-315 

0-169 

8-842      0-781 

7-182 

CO2. 

SiOg. 

Xot  determined. 

I.      — 

— 

64-584 

II.  18-832 

0-451 

2-449 

H.  M. 

Composition  of  the  Fruit  of  Tomatoes  (Solanum  lyco- 
persicum.).  By  N.  Passerini  (Staz.  Sper.  Agrar.,  18,  545 — 572  ; 
compare  preceding  abstract). — The  fresh  fruit  of  tomatoes  consists  of 
skin  (1-3),  pulp  and  juice  (96*2),  and  seeds  (2-5  per  cent.).  The 
pulp  contains  two  colouring  matters,  a  yellow,  amorphous  substance 
and  a  red,  crystalline  substance.  They  are  both  insoluble  in  water, 
soluble  in  amyl  alcohol,  and  very  soluble  in  ether,  and  both  are 
decolorised  by  chlorine-  and  bromine- water.  The  red  crystals  are 
almost  insoluble  in  cold  alcohol,  whilst  the  yellow  compound  is  very 
soluble.     Hydrochloric  acid  has  no  action  on  either  compound. 

The  sap  of  the  frait  has  a  sp.  gr.  =  001833  at  15°,  and  is  laevo- 
rotatory.  It  contains  a  yellow  colouring  matter,  which  diifers  from 
that  of  the  pulp  in  being  soluble  in  water,  insoluble  in  alcohol,  ether, 
chloroform,  and  light  petroleum,  and  in  not  being  decolorised  by 
chlorine-water  or  bromine- water.  The  acidity  of  the  sap  is  due  chiefly 
to  citric  acid ;  it  contains  also  a  small  amount  of  an  alkaloid,  which, 
like  the  acid,  decreases  as  the  fruit  ripens. 

The  following  table  shows  the  percentage  of  dry  matter  (1)  in 
the  skins,  (2)  in  the  pulp,  (3)  in  the  sap,  and  (4)  in  the  seeds,  as 
well  as  the  percentage  composition  of  the  dry  matter  in  each  case. 


Dry 
matter. 

Organic 
matter. 

Ash. 

Proteids. 

Carbohydrates 
and  fat. 

Skins 

40-50 
6-35 
2-44 

53-70 

99-20 
89-56 
74-52 
95-56 

0-80 
10-44 
25-48 

4-40 

1-85 
15-15 

21-80 
25-40 

97  '05 

Pulp 

vSap 

74-41 
52*72 

heeds ... 

70-16 

The  carbohydrates  of  the  skins  are  chiefly  in  the  form  of  cellulose. 

The  numbers  in  the  last  column  for  sap  refer  to  carbohydrates  and 
acids. 

The  following  analyses  are  given  of  the  entire  fruit  collected  (1)  in 
September,  1888,  and  (2)  August,  1889  ;  (1)  was  unripe,  and  (2)  ripe. 
The  percentage  of  dry  matter  was  93-50  and  91-01  respectively.  The 
numbers  show  the  percentage  in  the  fruit  dried  at  105^. 


Citric 

Fat  and 

G-lucose. 

acid. 

Proteids. 

colouring  matter. 

Cellulose. 

Asb. 

].     2-68 

48-53* 

11-25 

11-73 

7-83 

8-05 

2.  41-54 

9-07 

11-48 

7-02 

1814 

1273 

*  Citric  acid  and  substances  not  deleruiined. 
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The  ash  of  the  fruit  has  the  following  percentage  composition  : — 

KoO.       NaoO.      CaO.      MgO.     FesOa.       P2O5.         SO3.        SiO...  CI. 

59-46      5-99      1-34      3-09      0-22      12-93      3-49      0-27      19-14 

Having  regard  to  the  large  amount  of  potash  in  the  fruit,  and  the 
large  amount  of  lime  in  the  stems  and  leaves  (the  crude  ash  of  the 
stems  contains  28*32  per  cent,  of  lime)  the  following  manuring  is 
recommended  for  tomatoes : — Farmyard  manure,  5000  kilos.,  calcium 

•  superphosphate  (18  per  cent.),  30  kilos.;  potassium  chloride  (50  per 
cent.),  60  kilos,  per  hectare.  N.  H.  M. 

The  Non-nitrogenous  Extract- substance  from  Barley,  Malt, 
and  Beer.  By  C.  J.  Lintner  {Bied.  Centr.,  20,  198—200  ;  from 
Allgem.  Brauer-  u.  Hopfenzeit,  1890,  No.  128). —  V\^hen  beer  is  shaken 
violently  with  ether,  an  emulsion  is  obtained  which,  only  after  a  long 
time,  separates  into  two  layers.  The  ethereal  layer  contains  a  slimy 
mass  in  suspension,  like  frog's  spawn.  This  substance,  which  is 
occasioned  by  the  presence  of  gummy  substance,  can  be  obtained  from 
barley,  malt,  or  beer,  in  the  following  manner: — Barley  or  malt 
(1  part)  is  digested  with  water  (5  parts)  for  a  day  at  the  ordin-xry 
temperature,  filtered,  washed,  and  concentrated  by  evaporation.  It 
is  again  filtered  and  treated  with  absolute  alcohol,  as  long  as  a  pre- 
cipitate is  formed.  This  precipitate  is  filtered  by  suction,  w^ashed 
with  ether,  dried,  and  dissolved  in  water,  with  addition  of  potash.  It 
is  filtered,  and  the  filtrate  treated  with  aqueous  copper  sulphate, 
being  stirred  at  the  same  time  ;  a  precipitate,  the  copper  oxide  com- 
pound of  the  gum,  is  formed  and  quickly  settles.  It  is  of  importance 
that  the  liquid  should  remain  strongly  alkaline.  The  precipitate  is 
washed  by  decantation,  until  no  longer  alkaline,  filtered,  dissolved  in 
strong  hydrochloric  acid,  and  precipitated  by  alcohol :  as  the  first 
precipitate  still  contains  some  copper,  this  is  repeated  twice.  It  is 
filtered,  washed  with  alcohol,  and  finally  with  ether,  dried  in  a  vacuum 
over  sulphuric  acid,  and  then  at  110°  It  is  thus  obtained  as  a  pure 
white,  very  loose  powder.  When  dried  in  air,  it  is  vitreous  and  trans- 
parent. Both  modifications  are  non-hygroscopic,  and  dissolve  slowly 
in  cold  water,  but  without  giving  a  quite  clear  solution.  It  is  Iobvo- 
rotatoiy ;  after  treatment  with  dilute  acids,  it  is  dextrorotatory.  It 
contains  carbon  (40'00  per  cent.)  and  hydrogen  (6'66  per  cent.) 
corresponding  with  the  formula  of  arabinose,  C5H10O5;  some  reactit  ns 
indicate  that  it  is  a  substance  with  5  (or  a  multiple  of  5)  carbon 
atoms. 

Jt  is  obtained  from  beer  as  described  above  ;  Munich  beer  yielded 
0-25  per  cent.  K  H.  M. 
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Constituents  of  the  Fruit  and  Seed  of  Illicium  anisatum. 

By  F.  Oswald  (Arch.  Pharm.  [2],  29,  84— 115).— The  fruit  of  the  Star- 
anise  extracted  with  light  petroleum  yields  a  mixture  of  ethereal  and 
fatty  oils.  The  former  oil  consists  essentially  of  anethoil.  It  contains, 
also,  small  quantities  of  terpenes,  safrole,  quinol  ethyl  ether,  anisic 
acid,  and  probably  other  aromatic  compounds  which,  by  oxidation, 
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g've  rise,  amongst  other  compounds,  to  veratric  acid  and  pipeioual. 
The  fatty  oil  contains  considerable  amounts  of  fatty  and  oleic 
glycerides^  with  detectable  amounts  of  cholesterol  and  phosphates. 
The  aqueous  extract  contains  protocatechuic  acid,  and  shikimic 
acid,  discovered  by  Eijkman.  Sugar  is  not  present  in  the  fruit  of 
this  plant  in  any  considerable  quantity ;.  its  sweet  taste  is  to  be 
ascribed  essentially  to  the  presence  of  the  ethereal  oil.  No  nitrogen- 
ous bases  could  be  detected  in  the  aqueous  t'xtract.  J.  T. 

Soil  containing  Iron  and  Chromium  from  the  Andaman 
Islands,  East  Indies.  By  C.  J.  H.  Warden  (Chem.  News,  63,  So).— 
These  islands  are  remarkable  for  the  great  diversity  of  soil  found  on 
them.  The  one  in  question,  a  rich  loamy  soil,  came  from  a  coffee 
plantation,  and  has  been  submitted  to  mechanical  analysis  and 
various  physical  tests  by  the  author,  the  results  of  which  are  detailed 
in  the  paper;  the  numbers  from  chemical  analysis  in  percentages  of 
air-dry  soil  are  as  follows  :  — 

Loss  at  100°   11-3410 

f  water 2-2773 

Loss  on   J  organic  matter l0'44-59 

ignition   j  nitric  nitrogen    0-00129 

Inorganic  and  ammoniacal  nitroyeu  ....  0-24080 

Soluble  in  water  and  concentrated  hydrochloric  acid  : — CaO,  0294 ; 
Fe^Os,  35-433;  AI2O3,  10*491;  MgO,  0-109;  Cr.Oa,  trace;  MuaO^, 
0-417;  Na^O,  0;455 ;  K^O,  0-863:  CI,  0006  ;  P.Oa,  0-401 ;  SO3,  0-139; 
CO2,  trace;  SiOa,  0-046.  Insoluble  portions: — soluble  in  alkalis, 
14-4819  per  cent.  ;  not  dissolved  by  alkalis,  but  decomposed  by  sulph- 
uric acid,  2G569  per  cent.,  containing  Fe-jOa,  AI2O3,  Ci-oO^  =  2425  ;  not 
decomposed  by  sulphuric  acid,  9-250  per  cent.  The  total  amount  of 
CraOs  present  was  1-6139  per  cent.  U.  A.  L. 

Soil  Analyses.  By  A.  Mayer  (Bied.  Centr.,  20,  149—151 ;  from 
/.  /.  Lay  (he,  38,  157 — 163). — In  connecti(  n  with  the  project  for 
reclaiming  land  between  Friesland  and  Ameland,  a  large  number  of 
]nud  samples  were  examined.  When  the  samples  are  arranged 
according  to  the  percentage  of  sand  they  contain,  they  show  a  certain 
regularity  of  composition  as  regards  some  important  constituents 
(besides  clay).  The  same  inverse  proportion  is  shown  between  sand 
and  humus  and  between  sand  and  hygroscopic  moisture  of  the  air- 
dried  soils.     The  following  numerical  results  are  given  : — 

Soil  sample.  Clay.                    Ilunuis.  Moisture. 

90—100  p.  c.  of  sand. .  O'O—  4-8  0-2—  2-4  0-0—  0-5 

60—80             „            . .  5-6—24-1  1-1—  66  0-3—  2-9 

20—40             „            ..  34-2—55-8  5-6-14  4  2-6—10-6 

The  variation  in  the  amount  of  chalk  showed  no  regularity,  but  this 
was  of  no  great  piactical  importance,  as  all  the  samples  contained 
more  than  sufficient  chalk.  The  amount  of  phosphoric  acid  was 
always  in  exact  relation  to  the  clay.     Thus,  samples  with  90  per  cent. 


ANALYTICAL.  CHEMISTRY.  959 

)f  sand  contained  0"04?  per  cent.,  with  30  per  cent,  of  sand  0'15  per 
[cent,  of  phosphoric  acid  soluble  in  nitric  acid.  The  amount  of  sand 
was  always  an  excellent  measure  of  the  fertility  of  the  soil. 

The  method  employed   was  that  already  described  by  the  author 

(Lehrh.  d.  Agr.  Chem.,  2,  53).     The  soil  (10  grams)  is  treated  with 

fddute  liydrochloric  acid  to  remove  chalk,  and  the  separation  of  sand 

taiid  clay  conducted  in  a  Schone's  apparatus  so  arranged  that,  at  a 

;water  pressure  of  5  cm.,  1  litre  flows  out  in  10  minutes.     The  sand  is 

[ignited  and  weighed.     The  amount  of  clay  is  ascertained  by  differ- 

mce,  when,  from  the  original  amount,  the  sand  humus  and  moisture 

-e  subtracted.  N.  H.  M. 
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Dry  Reactions  in  Qualitative  Analysis.  By  W.  Tate  (Chem. 
Netus,  63,  86 — 87). — The  author  advocates  the  systematic  application 
of  dry  reactions  in  qualitative  analysis  employing  the  moist  group  pre- 
cipitates, obtained  in  the  ordinary  manner,  for  tlie  purpose  ;  groups 
II  and  III  being  subdivided  respectively  into  the  copper  and  arsenic 
and  the  zinc  and  iron  sub-groups.  As  an  example  of  the  proposed 
inethod  : — Group  I  precipitate  is  examined,  a,  for  mercury,  by  heat- 
ing a  minute  quantity  on  a  thread  of  asbestos  in  the  upper  reducing 
flame  of  a  Bunsen  and  beneath  a  cooled  porcelain  surface,  the 
sublimate  being  converted  into  iodide  for  confirmation  ;  f3,  for  lead, 
by  heating  on  charcoal. until  the  mercury  is  dissipated,  and  heating 
any  residue  strongly  with  potassium  iodide  and  sulphur  ;  7,  for  silver, 
by  obtaining  bead  on  charcoal.  The  method  of  examining  the  other 
roups  in  a  similar  manner  is  described.  D.  A.  L. 


Standardising  Acidimetric  and  Alkalimetric  Solutions.     By 

E.  Hart  and  S.  (Juoasdalk  (Chem.  News,  63,  93 — 94;  from  J.  anal, 
hem.,  4,  part  4). — Advantage  is  taken  of  the  well-known  accuracy 
of  the  electrolytic  method  of  estimating  copper,  and  therefore  pure 
copper  sulphate  is  electrolysed,  and  the  copper  carefully  weighed. 
The  exact  amount  of  sulphuric  acid  in  solution  is  then  readily  ascer- 
tained, and  is  employed  for  standardismg  any  desired  alkahne 
solution,  which,  in  its  turn,  serves  for  controlling  the  standard  acids. 
By  this  means,  various  disadvantages  attached  to  the  use  of  sodium 
carbonate,  oxalic  acid,  or  potassium  oxalate  are  obviated. 

D.  A.  L. 
The  Liquoscope  :  an  Instrument  for  Comparing  the  Refrac- 
tive Indices  of  Liquids.  By  K.  Sonden  (Zeit.  anal.  Chem.,  30, 
196 — \\)9). — The  apparatus  consists  of  two  similar  hollow  prisms, 
which  are  immersed,  side  by  side,  in  a  glycerol-bath  formed  of  a 
cylindrical  vessel  with  glass  ends.  When  both  prisms  are  filled  with 
liquids  having  the  same    refractive   index,  a   horizontal  black  line 
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observed  through  them  appeal^  continuous ;  but  if  the  indices  are 
different,  one  part  of  the  line  is  displaced  with  respect  to  the  other. 
The  instrument  is  very  serviceable  for  indicating  adulteration  of 
butter,  oils,  glycerol,  &c.  M.  J.  S. 

Estimation  of  Nitric  Acid  by  Reduction  to  Ammonia.    By 

K.  Ulsch  (Zeit.  anal.  Chtm.,  30,  175 — 195). — The  reduction  of  nitric 
acid  to  ammonia  by  iron  and  sulphuric  acid  takes  places  with  quan- 
titative completeness  (this  vol.,  p.  617). — The  estimation  can  be  very 
conveniently  made  by  means  of  the  deficit  in  the  hydrogen  evolved. 
The  iron  for  this  purpose,  which  should  be  in  the  form  of  the  most 
finely-powdered  wrought-iron  filings,  as  free  as  possible  from  oxide^ 
should  be  coated  with  copper  by  warming  8  grams  of  it  with  20  c.c. 
of  a  \0  per  cent,  solution  of  copper  sulphate,  and  washing.  This 
quantity  suffices  for  25  estimations,  when  working  on  about  10 
milligrams  of  nitrate.  On  warming  a  known  quantity  of  sulphuric 
(or  hydrochloric)  acid  with  an  excess  of  this  couple,  a  constant 
volume  of  hydrogen  is  evolved,  and  the  reaction  is  rapidly  and 
sharply  completed.  The  presence  of  1  mol.  of  a  niti-ate  (M'NOa) 
causes  a  deficit  of  10  atoms  of  hydrogen,  or  1106  c.c.  of  hydrogen 
(dry,  and  at  0°  and  76(>  mm.)  per  milligram  of  potassium  nitrate. 
The  apparatus  used  is  here  figured. 


The  decomposition  flask  holds  about  30  c.c,  the  azotometer  50  c.c, 
of  gas.  The  tube  B  has  a  diameter  of  3  mm.,  and  is  used  for  remov- 
ing the  spent  liquids.  The  narrow  tube  of  C  should  be  drawn  to  a 
fine  point,  and  bent  towards  the  wall  of  the  neck  of  the  flask. 

Before  commencing  a  series  of  estimations,  the  air  in  the  appara- 
tus must  be  displaced  by  hydrogen,  by  adding  10  c.c.  of  normal  salpli- 
uric  acid  to  the  iron-copper  couple  in  the  flask,  and  warming  to  75° 
with  vigorous  shaking,  whilst  the  cock  A  remains  open,  and  the  azo- 
tometer is  filled  to  the  top  with  water.  This  treatment  removes 
traces  of  iron  oxide  at  the  same  time.  The  flask  is  then  cooled  in  a 
water-bath  to  the  temperature  of  the  air,  the  water  is  adjusted  to 
zero,  and  the  apparatus  is  ready  for  use.  It  is  necessary  to  ascertain 
the  exact  volume  of  hydrogen  yielded  by  20  c.c.  of  the  N/10  sulphuric 
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acid  in  use,  as  this  is  slightly  below  theory.     By  wai-ming  to  75°,  the 
reaction   is  complete  in  about  three  minutes.      The   same  volume  of 
acid  with  the  nitrate  dissolved  in  it  is  then  used  for  the  estimation. 
The  temperature  of  75°  must  not  be  exceeded,  since,  even  at  80°,  the 
ouple    decomposes    water,    and    an   excess    of  hydrogen    would    be 
volved.     (Should  this  have  occurred  in  any  one  case,  the  following 
xperiment,  if  conducted  at  a  temperature  not  exceeding  75^,  would 
how  an  exactly  equal  deficiency  of  hydrogen.)     The  volume  of  the 
iquid  introduced  has  to  be  deducted  from  the  observed  volume  of  gas  ; 
he  acid  in  C  cannot  therefore  be  rinsed  into  the  flask,  but  C  must  be 
etted  with  acid  of  the  same  strength  as  that  to  be  measured  into  it. 
certain  excess  of  acid  seems   to  be  necessary,  but  20  c.c.  of  N/10 
cid  suffices  for  15  milligrams  of  potassium  niti-ate.     The  test  esti- 
mations reported  are  highly  satisfactory,  and  the  method  seems  to  bo 
one  of  the  most  rapid  known.      In  the  absence  of  nitrates  it  may  also 
used  as  an  acidimetric  method.     Hydrochloric  acid,  although  it 
ields  precisely  the  same  volume  of  hydrogen  as  sulphuric  acid,  cannot 
be  used  in  the  estimation  of  nitrates,  since  low  results  are  always 
btained.     The  presence  of  much  chloride  is  therefore  inadmissible. 

M.  J.  S. 
Nitrates  in  Wine.  By  M.  Zecchini  (Staz.  Sper.  Agrar.,  18, 
5 — 40). — In  testing  for  nitrates  in  wine  by  diphenylamine,  it  is  not 
ufficieiit  to  decolorise  the  wine  with  animal  charcoal  or  to  precipitate 
with  basic  lead  acetate,  as  there  still  remain  substances  which  give  a 
brown  colour  with  sulphuric  acid,  and  so  mask  the  reaction,  if  any, 
with  diphenylamine.  The  following  method  is  recommended  as  being- 
easy  to  carry  out,  and  not  liable  to  the  danger  of  introducing 
nitrates: — 50  or  100  c.c.  of  wine,  contained  in  a  porcelain  capsule,  is 
treated  with  a  slight  excess  of  lime  (prepared  from  marble)  and 
evaporated  to  dryness.  The  residue  is  detached  from  the  sides  of  the 
capsule,  well  stirred  with  20  or  30  c.c.  of  92 — 95  per  cent,  alcohol, 
left  for  about  10  minutes,  and  filtered.  The  filtrate  is  evaporated 
down  on  a  water-bath,  and  the  residue  dissolved  in  a  little  pure, 
distilled  water  (about  1  c.c).  Half  of  the  solution  is  tested  with 
diphenylamine  ;  if  the  coloration  is  very  intense,  the  experiment  is 
repeated  two  or  three  times  with  more  dilute  solutions.  In  this 
manner  it  is  possible  to  ascertain  whether  a  larger  or  smaller  amount 
of  nitrate  is  present. 

When  wine  contains  much  sugar,  it  may  be  necessary  to  repeat  the 
treatment  with  lime  and  alcohol ;  but  this  is  unnecessary  in  most  cases. 

N.  H.  M. 
Densimetric  Estimation  of  the  Phosphorus  in  Iron.  By  E. 
E.  Metz  {Zeit.  anal.  Chem.,  30,  200 — 2u6). — The  principle  intro- 
duced by  Popper  (Abstr.,  1877,  638,  and  1879,  480)  of  ascertaining 
the  weight  of  a  precipitate  without  svashiug  or  drying  it,  by  trans- 
ferring it  to  a  specific  gravity  bottle,  which  is  filled  up  with  a  liquid 
of  known  density,  and  weighing  the  whole,  appeared  to  be  suitable 
for  ammonium  phosphomolybdate,  owing  to  the  high  specific  gravity 
of  the  precipitate.  This  was  found,  as  an  average  of  four  determina- 
tions, to  be  3*252.  The  precipitation  took  place  in  a  stoppered 
cylinder  of  about  250  c.c.  capacity,  the  lower  end  of  which  was  pro- 
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longed  into  an  almost  capillary  tube  of  2  c.c.  capacity,  with  a  stop- 
cock at  the  bottom.  The  oxidised  solution  of  the  iron  (05  gram  in 
50  c.c.)  after  removal  of  silica,  was  introduced  into  this  vessel  and 
mixed,  first  with  20  c.c.  of  strong  ammonia  and  subsequently  with  just 
enough  nitric  acid  to  redissolve  the  precipitate  ;  then  (without  allow- 
ing to  cool)  100  c.c.  of  molybdate  solution  at  about  60°  was  added, 
the  whole  well  shaken,  and  the  precipitate  allowed  to  subside 
until  it  had  wholly  entered  the  narrow  tube.  After  part  of  the  clear 
liquid  had  been  poured  out  and  its  specific  gravity  ascertained,  then, 
without  rinsing  the  pyknometer,  the  precipitate  was  delivered  into  it 
by  opening  the  stop-cock.  In  six  test  analyses,  of  which  details  are 
given,  the  results  agree  closely  enough  with  those  of  gravimetric 
estimations  to  be  employed  for  technical  purposes.  M.  J.  S. 

Assaying  Lead  Ores  by  Fusion  with  Potassium  Cyanide.  By 
W.  J.  Cooper  (Ghem.  Neius,  63,  73). — The  author's  experiments  show 
that  with  an  ore  of  the  following  percentage  composition : — SiO-, 
83-05;  FeoS3,Cu2S,  10-639;  FeSs,  2-967;  PbS,  3-001;  An,  trace*; 
FeaOa,  0-343;  the  dry  cyanide  method  for  the  assay  of  lead  ores 
offers  no  advantage  over  the  ordinary  wet  methods.  D.  A.  L. 

Assaying  Lead  Ores  by  Fusion  with  Potassium  Cyanide.  By 
A.  W.  Warwick  (Chem.  News,  63,  145—146). — A  continuation  of  a 
previous  communication  (this  vol.,  p.  863).  Anglesite  and  pyromorph- 
ite  have  now  been  successfully  treated,  the  latter  requiring  a  very  high 
finishing  temperature.  It  is  obvious  that  minerals  or  ores  containing 
large  quantities  of  other  reducible  minerals,  which  will  come  down 
with  the  lead,  such  as  the  ore  tried  by  W.  J.  Cooper  (preceding 
abstract)^  are  not  suitable  for  assaying  by  the  cyanide  method. 

D.  A.  L. 

Estimation  of  Mercury  in  Animal  Tissues.  By  F.  Hofmeister 
(Zeit.  anal.  Chem,  30,  2-")8 — 259). — The  tissue  is  minced  and  heated 
with  its  own  weight  of  20  per  cent,  hydrochloric  acid,  in  a  flask  with 
i-eflux  condenser,  until  completely  dissolved.  After  cooling  to  6^^, 
a  few  grams  of  potassium  chlorate  is  added  in  small  poi'tions,  and  the 
cooled  and  filtered  liquid  is  shaken  with  about  5  grams  of  zinc-dust, 
to  precipitate  the  mercury.  The  precipitate  is  washed  successively  with 
water,  with  soda,  and  again  with  water,  collected  on  glass  wool,  washed 
with  alcohol,  and  air-dried.  It  is  then  introduced  into  a  combustion 
tube  containing  columns  of  granulated  lime  and  copper  oxide  between 
asbestos  plugs.  Ore  end  of  the  tube  is  draw;n  out  to  a  U -shape.  The 
mercury  is  distilled  from  the  zinc  in  a  stream  of  dry  air,  over  the  red- 
hot  lime  and  coppe  r  oxide  into  the  \J  -tube,  where  it  condenses. 

In  examining  ui  ine,  the  destruction  of  the  organic  matter  should 
not  be  attempted.  It  suffices  to  gently  warm  the  urine  with  hydro- 
chloric acid  before  adding  the  zinc-dust.  M.  J.  S. 

Volumetric  Estimation  of  Manganese.  By  T.  Moore  (Chem, 
News,  63,  (36 — 67).— The  following  method  of  estimating  manganese 
is  recommended  as  yielding  excellent  results  : — The  material,  dis- 
solved in  syrupy  phoitphoric  acid  (sp.  gr.  i"75)  or  in  solution  to  which 
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that  acid  has  been  added,  is  oxidised  by  warming  g^entlv  witli  potas- 
sium chlorate  ;  when  all  the  chlorine  has  been  expelled,  the  solution  is 
dilufed  and  titrated  with  ferrous  sulphate  until  the  violet  colour  dis- 
appears, or  the  ferrous  sulphate  is  added  in  excess  and  titrated  ba<^'k 
witVi  permanganate.  The  equation  MnoOg  +  2FeO  =  2MnO  -4- 
FeoO^  represents  the  change,  and  therefore  1  part  of  iron  is  equivalent 
to  1'4108  of  manganic  oxide.  The  only  metal  which  is  found  to  inter- 
fere with  the  method  is  chromium  ;  however,  when  cobalt  is  present  it 
is  well  to  add  excess  of  ferrous  sulphate,  annul  the  cobalt  colour  with 
nickel  sulphate,  and  then  titrate  back  with  permanganate.  Nitrites 
re  obviously  undesirable ;  therefore  potassium  chlorate  is  preferable 
the  nitrate  for  the  oxidation.  D.  A.  L. 


Quantitative  Separation  of  Manganese   and   Zinc.    By   P. 

Jannasch  and  J.  F.  MacGregory  (J.  pr.  Chem.  [2],  43,  402—406). — 
To  the  hydrochloric  acid  solution  (75 — 100  c.c.)  containing  the  man- 
ganese and  zinc  in  a  porcelain  dish,  are  added  a  15 — 20  per  cent, 
solution  of  ammonium  chloride,  and  then  ammonia  until  the 
liquid  is  strongly  alkaline  ;  the  mixture  is  stirred  and  hydrosreu 
peroxide  added  until  oxygen  begins  to  be  rapidly  evolved ;  the  dish 
is  then  heated  on  the  water-bath  for  10 — 15  minutes,  the  precipitated 
manganese  dioxide  filtered,  washed,  first  with  hot  ammonia  water, 
then  with  hot  pure  water,  and  ignited  whilst  still  moist  in  a  platinum 
or  porcelain  crucible,  being  finally  heated  over  the  blowpipe  until 
constant  in  weight.  The  zinc  may  be  precipitated  from  the  mixed 
filtrate  and  washings  with  ammonium  sulphide,  but  is  more  rapidly 
determined  by  evaporating  to  dryness  in  a  platinum  dish,  heating  the 
residue  first  at  125 — 150°  for  one  hour  and  then  over  a  flame,  with  an 
intervening  asbestos  millboard  to  prevent  too  high  a  temperature  and 
consequent  loss  of  zinc ;  the  residue  is  dissolved  in  hot  water  with  a 
drop  or  two  of  hydrochloric  acid,  and  the  solution  precipitated  with 
"of  sodium  carbonate  solution.  A.   Gr.  B. 

Estimation  of  Manganese  in  Iron  and  Steel.  By  L.  Blum 
{Zeit.  anal.  Chem.,  30,  210 — 211). — The  modification  of  Volhard's 
process  proposed  by  Riirup  contains  several  sources  of  error.  The 
method  consists  in  dissolving  and  oxidising  6  grams  of  substance, 
neutralising,  and  adding  sodium  sulphate,  making  up  to  a  litre,  and 
filtering.  Of  the  filtrate,  500  c.c.  is  mixed  with  zinc  oxide,  heated, 
and  titrated  with  potassium  permanganate.  According  to  Meineke 
however,  the  presence  of  free  zinc  oxide  and  the  absence  of  soluble 
zinc  salts  are  both  conditions  leading  to  low  resuUs.  On  the  other 
hand,  the  neglect  of  the  bulk  of  the  basic  ferric  sulphate  has  an 
opposite  influence.  The  advantage  of  the  method  would  in  any  case 
be  small,  since  an  estimation  by  Volhard's  process  can  be  completed 
within  an  hour.  M    J    S 

t 

Glaser  s  Method  for  the  Estimation  of  Ferric  Oxide  and 
Alumina  in  Phosphates.  By  v.  Gruber  {Zeit.  anal.  Chem.,  30, 
200—207;  see  this  vol.,  p.  501).— The  modifications  introduced  into 
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this  process  by  Jones  are  acknowleflo;"ed  to  be  improvements.  Jones 
dissolves  5  ^rams  of  substance  to  500  c.c.  ;  takes  100  c.c.  and  evapo- 
rates it  to  about  half,  adds  10  c.c.  of  dilute  sulphuric  acid  (1  :  .5),  and 
then  150  c.c.  of  alcohol.  After  a  repose  of  three  hours,  the  precipi- 
tate is  filtered  off  and  washed  with  alcohol  until  neutral.  In  pre- 
cipitating the  earthy  phosphates,  the  complete  expulsion  of  the  excess 
of  ammonia  is  essential;  the  precipitate  would  otherwise  contain 
magnesia.  M    J.  S. 

Tannin  in  Urine.  By  S.  Kathretx  (CJiem.  Centr.,  1891,  i, 
272 — 273;  Pharm.  Zeit.,  35,  785).— The  author  recommends  the 
following  test : — 4 — 5  c.c.  of  urine,  either  after  remaining  a  short 
time  or  warmed,  is  mixed  with  5 — 10  drops  of  iodine  solution  (1  :  10)  ; 
the  urine  is  shaken  after  the  addition  of  each  drop  of  iodine.  In 
the  presence  of  tannin,  a  beautiful  and  characteristic  green  coloration 
is  produced  ;  with  excess  of  iodine,  the  coloration  becomes  brownish- 
red.  In  the  absence  of  tannin,  the  iodine  is  at  first  absorbed,  and  then 
a  red  coloration  is  produced,  which  changes  to  reddish-brown  on 
the  addition  of  more  iodine.  J.  W,  L. 

Fractional    Crystallisation    of   Quinine    Sulphate.      By    L. 

Prunier  {J.  Pharm.  [5],  23,  265—270  and  387— 390).— A  quinine 
sulphate  containing  6  per  cent,  of  foreign  sulphate,  when  saturated 
at  100°,  gives  scarcely  any  deposit  on  cooling  to  90° ;  from  90°  to  50", 
the  crystals  have  nearly  a  constant  composition  and  contain  not  more 
than  1  to  2  per  cent,  of  impurity.  Below  50"  (and  principally  about 
40°),  more  than  the  average  amount  of  cinchonidine  appears  in  the 
deposit.  Between  35°  and  25°  usually,  an  abundant  crystallisation 
takes  place,  dependent  on  the  proptu'tion  of  cinchonidine  and  cinchon- 
ine  present  with  the  quinine;  this  arises  from  the  separation  in  a 
solid  form  of  molecular  compounds,  and  sufficient  time  is  required 
before  filtering  off  the  liquid  which  is  to  be  employed  for  the  ammonia 
assay  of  the  quinine  sulphate.  The  results  with  various  samples  of 
sulphate  show  that  the  amount  of  aqueous  ammonia  required  in  the 
ammonia  test  diminishes  with  the  temperature  of  filtration.  An 
inspection  of  the  curves  plotted  from  these  results  shows  that  the 
temperature  15°,  selected  for  filtration  in  the  ammonia  assay,  has  been 
well  chosen.  J.  T. 

Estimation  of  Theme  in  Tea.  By  G.  L.  Spencer  ((77^em.  Centr., 
1891,  i,  378;  from  J.  Anal.  Chem  ,  4,  pt.  4). — 3  grams  of  the  tea  is 
boiled  for  half  an  hour  in  a  300  c.c.  flask,  cooled,  and  a  slight  excess 
of  lead  acetate  added  (about  0'3  c.c.  of  concentrated  solution  per 
1  gram  of  tea).  The  flask  is  filled  to  the  mark,  shaken,  and  filtered. 
100  c.c.  of  the  filtrate  is  precipitated  with  hydrogen  sulphide  in  a 
flask  graduated  at  100  c.c.  and  110  c.c.  The  conducting  tube  is 
washed  with  10  c.c.  of  water,  filtered,  and  55  c.c.  of  the  filtrate  is  ex- 
tracted seven  times  with  chloroform.  The  chloroform,  is  evapo- 
rated, and  the  residue,  dried  at  a  temperature  not  exceeding  79°, 
represents  the  theine  from  05  gram  of  tea.  J.  W.  L. 
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Spectra  of  the  Elements  of  the  Second  Periodic  Group.     By 

;H.  KAYSERandC.  RuxGE  (Jnn.  Pliys.  Chem.  [2],  43,  385—409).— 
iln  a  former  paper  (this  vol.,  p.  137),  the  authors  studied  the  relations 
of  the  line  spectra  of  the  alkali  metals.  They  now  extend  their 
[investigation,  using  the  same  methods,  to  the  metals  of  the  alkaline 
[.earths  and  the  zinc  group.  The  spectrum  of  beryllium,  on  account 
)f  its  poverty  in  lines,  is  left  out  of  consideration. 

The  values  of  the  constants  in  the  formula  A  —  B„~^  —  C„~*  for 
bhe  first  lines  in  each  series  of  triplets  are  contained  in  the  following 
ible  :— 


i 

First  series. 

Second  series. 

h 

A. 

B. 

C. 

A. 

B. 

C. 

■:::;: 

rSr 

'Zn 

Cd 

Hg  

39796 
33919 
31030 
42945 
40755 
40159 

130398 
123547 
122328 
131641 
128635 
127484 

1432090 
961696 
837473 
1236125 
1289619 
1252695 

39837 
34041 

42955 
40797 
40218 

125471 
120398 

126919 
126146 
126361 

518781 
346097 

532850 
555137 
613268 

Barium  gives  no  series  of  triplets.  It  will  be  seen  from  the  table 
that  the  bivalent  elements  fall  into  two  groups,  namely,  the  alkaline 
earths  and  the  zinc-mercury  group.  In  each  the  values  of  the 
constants  decrease  in  general  with  increasing  atomic  weight. 

J.  W. 

Chemical  Effects  of  Light:  Measurement  of  Physical  Ab- 
sorption. By  G.  Lemoine  (CompL  rend.,  112,  936— 938).— The 
experiments  were  made  with  a  solution  of  ferric  chloride  and  oxalic 
acid,  the  quantity  of  ferrous  salt  formed  being  estimated.  One  cell 
containing  this  solution  was  exposed  directly  to  light,  whilst  a 
similar  cell  was  exposed  behind  the  medium  the  absorption  of  which 
was  under  investigation.  In  the  case  of  ferric  chloride,  the  absorp- 
tion varies  somewhat  with  the  state  of  the  atmosphere,  but  under 
favourable  conditions  the  variations  are  not  great,  and  the  results 
may  be  represented  by  the  following  expression,  which  is  calculated 
for  semi-normal  ferric  chloride,  i  being  the  intensity  of  the  trans- 
mitted light,  and  I  the  thickness  of  the  absorbing  layer,  i  := 
0-01(0986)'  +  0-07(0-40)'  +  0-13(0-10)'  -f  0-79(10-'")'. 

C.  H.  B. 

Determination  of  the  Maximum  Conductivity  of  Very 
Dilute  Copper   Sulphate   Solutions.      By  P.  Sack  (An7i.  Fhys, 


VOL.  LX. 


3  t 


966  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Chem.  [2],  43,  212— 224).— As  a  deduction  from  the  dissociation 
hypothesis,  Arrhenius  has  shown  that  the  conductivity  of  electro- 
lytes must  reach  a  maximum  as  the  temperature  increases,  and  then 
begin  to  fall  (Abstr.,  1889,  1044).  Experimental  confirmation  of 
the  theoretical  conclusions  was  obtained  for  the  cases  of  hypophos- 
phorous  and  phosphoric  acids,  but  owing  to  the  difficulty  of  deter- 
mining the  conductivity  at  high  temperatures,  no  further  confirma- 
tion has,  up  to  the  present,  been  obtained.  The  author  has,  how- 
ever, succeeded  in  determining  the  conductivity  of  dihite  copper 
sulphate  solutions  at  temperatures  up  to  120°,  the  solutions  being 
contained  in  a  sealed  apparatus  to  prevent  change  of  concentration  by 
evaporation.  Measurements  were  thus  successfully  obtained  for 
three  solutions  of  0'327  per  cent.,  0"5  per  cent.,  and  064  per  cent, 
concentration,  and  in  each  case  the  conductivity  was  observed  to 
reach  a  maximum  :  for  the  first  solution  at  94°,  for  the  second  at  95°, 
and  for  the  third  at  96°.  A  calculation  of  the  temperature  of  maxi- 
mum conductivity  for  the  third  solution  by  means  of  the  formula 
given  by  Arrhenius  (loc.  cit.)  gave  99°.  H.  C. 

Thermochemistry  of  Platinic  Chloride  and  its  Compounds. 
By  L.  Pigeon  (Gompt.  rend.,  112,  791— 793).— The  heat  of  dissolu- 
tion of  anhydrous  platinic  chloride,  PtCl4,  is  4- 19*58  Cal. ;  hence  Pt  -f 
OI4  +  Aq  =  PtCU  diss,  develops  -f- 79*40  Cal.  (compare  Abstr.,  1890, 
439).  The  last  value  has  been  verified  by  reducing  a  solution  of 
platinic  chloride  with  cobalt,  the  number  obtained  being  +79*66  Cal. 
The  heat  of  dissolution  of  the  hydrate  PtCl4  +  4H2O  is  —1-74  Cal., 
and  hence  PtCU  sol.  +  4H2O  liq.  =  PtCl4,4H20  sol.  develops 
+  21*32  Cal.  The  reduction  of  solutions  of  the  alkaline  platino- 
chlorides  by  metallic  cobalt  shows  that 

Pt  +  CI4  +  2XaCl  diss.  =  NaaPtCU  diss,     develops  +85*09  Cal. 
Pt  +  CI4  +  2KC1  diss.  =  KoPtCle  diss.. .  „         +8333    „ 

hence, 

PtCl4  +  2NaCl  diss.  =  Na^PtCls  diss +25*29    „ 

PtCl4  +  2KC1  diss.  =  KsPtCle  diss „         +23*53    „ 

PtCU  +  2HC1  diss.  =  HsPtCle  diss „         +  24-8      „ 

In  the  preparation  of  hydi^ated  platinic  chloride  by  Norton's 
method,  the  liquid  is  at  first  colourless,  and  is  free  from  both  silver 
and  platinum,  but  contains  a  yellow  precipitate  which  must  be 
regarded  as  silver  platinochloride.  After  some  time,  especially  if 
heated,  the  precipitate  gradually  becomes  white,  whilst  the  colour  of 
the  liquid  becomes  deeper.  Direct  experiment  shows  that  the  union 
of  platinic  chloride  with  silver  chloride  would  develop  +7*4:'I  Cal.,  a 
number  considerably  lower  than  the  heat  of  combination  of  platinic 
chloride  with  water,  so  that 

AgaPtCle  +  Aq  =  PtC^.Aq  +  2AgCl  develops  +  12*16  Cal. 

C.  H.  B. 
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Calorimetric  Data.     By  Berthelot  (Gompt.  rend.,  112,  829—834). 
AsjMrtic  Acid. — Heat  of    dissolution   at   16°   —7*25   Cal.,   heat  of 
eutralisation    by    sodium   hydroxide,    first    equivalent     -f3'0    Cal., 
econd  equivalent  +3*5   Cal.,  third  equivalent  O'O  Cal.     In  concen- 
rated  solution  the  second  equivalent  of  alkali   develops    +3*9  Cal. 
The  second  acidic  function  of  aspartic  acid,  as  in  the  case  of  many 
allied  acids,  is  not  equivalent  to  the  first. 

Malonic  Chloride,  CHo(C0Cl)2. — Decomposition  by  excess  of  Avater 
■develops  +44*5  Cal.;  decomposition  by  excess  of  sodium  hydroxide 
evelops  4- 99" 7  Cal.  The  heat  developed  by  the  action  of  water  on 
molecule  of  malonic  chloride  is  practically  double  that  developed 
by  the  similar  decomposition  of  a  molecule  of  acetic  chloride 
(  +  23*3  Cal.).  The  corresponding  valne  for  butyric  chloride  is 
+  21-7  Cal.  (Louguinine). 


CHo(COCl)o  liq.   +   2IToO  liq.  =  C3H4O4 
cryst.  +  2HC1  gas develops  + 14*2  Cal. 


■H  Tartrates. — When  normal  sodium  dextrotartrate  is  mixed  with 
BHcalcium  chloride,  there  is  development  of  heat  but  no  precipitation. 
■  "After  a  few  minutes,  a  precipitate  separates  with  a  further  and 
t  greater  development  of  heat,  the  values  being  for  1  mol.  of  the  salt 
*       +0-98  Cal.  and  +2-68  Cal.  respectively. 

Sodium  leevotartrate  behaves  in  a  similar  manner,  the  values  being 
respectively  +0*92  Cal.  and  +2-60  Cal. 

Sodium  paratartrate  is  formed  without  thermal  disturbance  by 
mixing  equal  quantities  of  the  dextro-  and  IsBvo- tartrates.  When  an 
<3quivalent  quantity  of  calcium  chloride  is  added,  precipitation  begins 
at  once,  and  the  thermal  disturbance,  which  at  first  is  equal  to 
+  220  Cal.,  rises  after  a  few  minutes  to  +6*3  Cal.,  the  development 
of  heat  being  perfectly  continuous  from  the  moment  of  mixing  up  to 
the  maximum. 

The  heats  of  neutralisation  of  the  four  tartaric  acids  by   sodium 
hydroxide  are  practically  identical  under  similar  conditions  of   tem- 
perature and  concentration,  the  heat  developed  being  +127  Cal.  per 
■i^gquivalent. 

Ij^P  A  solution  of  sodium  paratartrate  made  by  neutralisation  of  para- 
'^xartaric  acid,  and  mixed  immediately  with  calcium  chloride,  gives 
precisely  the  same  thermal  disturbance  as  the  solution  obtained  by 
mixing  the  la^vo-  and  dextro-tartrates.  The  sodium  salt  of  the  true 
inactive  tartaric  acid  under  the  same  conditions  yields  a  precipitate  of 
an  insoluble  calcium  salt  with  the  development  of  only  +3*0  Cal. 

Sodium  la^vo-  and  dextro-tartrates,  when  precipitated  with  an 
equivalent  quantity  of  silver  nitrate,  give  a  continuous  development 
of  heat  rising  from  +1"5  Cal.  to  a  total  of  +4*6  Cal.  in  the  first  case, 
and  from  +1"1  Cal.  to  a  total  of  +4*5  Cal.  in  the  second  case. 
Sodium  paratartrate,  or  a  mixture  of  the  laevo-  and  dextro-tartrates, 
gives  an  immediate  precipitate  with  a  total  development  of  +0*7  Cal. 
The  greater  heat  of  formation  of  the  insoluble  paratartrates  corre- 
sponds with  the  greater  heat  of  formation  of  paratartaric  acid  as 
I  ^established  by  the  author  and  Jungfleisch.  C.  H.  B. 
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Thermochemistry  of  Bibasic  Organic  Acids.  Bj  G.  Massol 
(Compt.  rend.,  112,  1062 — 1065).— The  author  has  applied  Berthelot's 
method  of  calculating  the  heats  of  formation  of  solid  salts  to  the 
consideration  of  the  relative  energy  of  combination  of  the  first 
equivalent  and  the  second  equivalent  respectively  of  a  base  with 
bibasic  acids  of  the  oxalic  acid  type.  The  heat  of  neutralisation  per 
equivalent  of  base  of  these  acids  in  dilute  solution  varies  from  +13 
to  +14  Cal.  In  the  cases  of  oxalic  and  malonic  acids,  and  also  with 
sulphuric,  arsenious,  and  selenic  acids,  the  second  equivalent  of  base 
disengages  rather  more  heat  than  the  first ;  whereas  succinic,  tartaric, 
sulphurous,  selenious,  and  arsenic  acids  set  free  more  heat  with  the 
first  equivalent.  The  differences  vary  between  0*5  Cal.  and  1  Cal. 
For  the  solid  salts,  the  heats  of  formation  are  as  follows  : — 

Acids : —  Oxalic.  Malonic,        Succinic.  Sulphuric. 

1st  KOH. .  .  .      +34-28       +27-87       +25-26       +47-8  Cal. 
2ndK0H...      +24-69       +20*70       +21-15       +33-6     „ 


Total .  . . 

+  58-97 

+  48-57 

+  46-40 

+  81-4     „ 

1st  NaOH  . . 
2nd  NaOH . . 

+  28-3 

+  24-7 

+25-8 
+  15-6 

— 

+42-7  Cal. 
+  26-6     „ 

Total...      +53-0         +41-4         +40-0         +69-3     „ 

Hence  it  is  evident  that  in  reality  the  addition  of  the  first  equivalent 
of  a  base  to  a  bibasic  acid  with  formation  of  the  acid  salt  sets  free  more 
heat  than  the  addition  of  the  second  equivalent  to  form  the  normal 
salt.  The  author  thinks  that  these  data  give  no  grounds  for 
assuming  an  un symmetrical  constitution  for  the  acids,  but  attributes 
the  thermal  differences  to  a  reciprocal  action  between  the  two  acid 
groups.  This  point  he  illustrates  from  the  data  given  above.  Oxalic 
acid  may  be  viewed  as  a  substituted  formic  acid ;  the  two  COOH 
groups  appear  when  near  together  to  cause  a  mutual  strengthening 
of  the  acid  function,  and  the  bibasic  oxalic  acid  has  more  than 
double  the  heat  of  neutralisation  of  formic  acid,  but  when  one  of 
these  groups  is  neutralised,  the  acid  salt  acts  just  like  formic  acid, 
and  has  almost  the  same  heat  of  neutralisation.  Malonic  and  suc- 
cinic acids  behave  similarly,  the  COOH  groups  having  less  reciprocal 
action  as  they  become  farther  apart  in  the  molecule. 

Berthelot  observes,  with  respect  to  the  above  paper,  that  it  con- 
tains new  facts  relative  to  the  salts  of  malonic  and  succinic  acids, 
but  that  the  conclusion  as  to  the  greater  heat  liberated  by  the  first 
equivalent  of  the  base  is  a  necessary  consequence  of  the  known  fact 
(Ann.  Chim.  Fhys.  [5],  4,  130)  that  the  union  of  a  bibasic  acid  with 
its  own  normal  salt  to  form  an  acid  salt,  in  the  solid  state,  disengages 
heat.  It  is  by  the  difference  between  the  heats  of  formation  of  the 
acid  and  normal  salts  that  he  has  explained  the  reciprocal  actions 
and  the  equilibrium  between  a  monobasic  and  a  bibasic  acid,  for 
instance,  the  decomposition  of  normal  sulphates  by  nitric  and  hydro- 
chloric acids  {JEssai  de  Mec.  Chim.  [2],  586).  W.  T. 
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Thermochemistry  of  Dextro-  and  Laevo-tartaric  Acids.    By 

H.  Jahn  {Ann.  Fhys.  Chem.,  43,  306 — 309).— A  solution  containing 
dextrotartaric  acid  was  mixed  in  a  Bunsen's  ice-calorimeter  with  an 
equally  strong  solution  of  la?votartaric  acid.  No  thermal  effect  was 
observed.  It  was  also  found  that  the  heat  of  neutralisation  of  these 
acids  by  an  optically  active  base  (morphine,  nicotine)  was  the  same 
both  cases.  J.  W. 


li 


Vapour  Pressures  of  Homologous   Compounds.     By  G.  C. 

Schmidt  (Zeit.  physiJcal.  Chem.,  7,  433 — 468). — Dalton's  law  that  the 
vapour  pressures  of  all  compounds  are  the  same  at  equal  distances 
from  their  boiling  points  has  been  shown  by  Regnault  and  others  to 
be  incorrect  when  applied  generally.  But  it  still  remains  doubtful 
whether  this  law  does  not  hold  among  organic  compounds  belonging 
to  the  same  homologous  series,  although  according  to  tlie  researches 
of  Kahlbaum  this  is  not  the  case.  Examining  the  evidence  for  and 
against,  the  author  found  so  much  discrepancy  between  the  data  of 
different  observers,  that  he  decided  to  submit  this  point  to  a  very 
thorough  experimental  examination.  The  present  paper  contains  his 
results  with  acids  of  the  acetic  series,  from  formic  to  valeric  acid. 
The  substances  were  heated  in  a  bulb  attached  to  an  air-pump  and 
manometer,  and  the  boiling  points  under  different  pressures  were 
measured.  Great  care  was  taken  to  ensure  the  purity  of  all  material 
used.  From  the  results  it  is  evident  that  for  the  compounds 
examined,  and  for  all  pressures  below  760  mm.,  Dalton's  law  holds 
with  remarkable  accuracy.  For  instance,  taking  the  two  extreme 
cases,  the  decrease  in  the  boiling  point  of  formic  acid  with  a  decrease 
of  pressure  from  760  to  10  mm.  is  102'8'',  and  that  of  valeric  acid 
103*8°,  two  numbers  which  in  view  of  the  numerous  sources  of  error 
may  be  regarded  as  identical.  The  author  intends  to  investigate 
ther  homoloo:ous  series  in  like  manner.  H.  C. 


Data  for  the  Critical  State  of  Liquids.  By  E.  Heilrorn  (ZeiL 
phjsikal.  Chem.,  7,  601 — 613). — The  author  has  brought  together  in 
a  series  of  tables  the  critical  data  (temperature,  pressure,  and 
volume)  of  the  substances  which  have  been  investigated  in  this 
direction. 

Copious  references  and  annotations  are  given.  J.  W. 

Adhesion  at  the  Freezing  Point.  By  F.  Wald  (Zeit.  physihal. 
Chem.,  7,  514 — 517). — If  a  liquid  wets  a  solid  substance,  it  follows 
from  thermodynamical  considerations  that  the  vapour  tension  of  the 
liquid  will  be  reduced,  and  that  it  will  exercise  a  pressure  on  the 
solid.  Applying  this  view  to  the  case  of  melting  ice,  if  the  water 
first  formed  remains  in  contact  with  and  wets  the  ice,  its  vapour 
pressure  will  be  less  than  that  of  water  at  0°.  But  since  the  vapour 
pressure  of  the  water  in  contact  with  the  ice  is  equal  to  that  of  the 
ice  itself,  the  vapour  pressure  of  dry  ice  should  be  less  than  that  of 
water  at  0°,  and  not  equal  to  it,  as  has  been  hitherto  assumed. 

H.  C. 
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Dissociation  of  Amylene  Hydrobromide  under  Low  Pres- 
sures. By  G-.  Lemoine  (Compt.  rend.,  112,  855 — 858). — The  following^ 
data  were  obtained  with  carefully  purified  amylene  bromide : — 

Pressure 764         452         238         121         43         21  mm. 

Boiling  point  . .      105^         90°         71°         55°       34°       28'^ 

Temperature     0-1°         7*2°        18-6°         38°         61°         90°       97° 

Sp.  gr 1-224    1-215      1-200      1-176     1-146     1-106     l-lOO 

Bt  =  D,  (1  -  0-00102^  -  00000004f-). 

52—15°.  58—16°.  87—17°. 

Sp.  beat    0-324  0-325  0-335 

The  determinations  of  the  vapour  pressures  under  ordinary  atmos- 
pheric pressure  indicate  more  decomposition  than  was  observed  by 
Wurtz,  a  result  probably  due  to  the  fact  that  by  means  of  a  thermo- 
regulator  they  were  prolonged  for  several  hours,  in  order  to  attain 
the  limit  of  decomposition. 

The  most  striking  phenomenon  is  the  great  variation  in  the  sp.  gr. 
between  175**  and  190°. 

Temperature. ...  100  150°  175°  185°  200°  225°  300° 

r Sp.  gr.  of  vapour  „  52     5-0     4-1      3-5     30     2*6 
1  atmos.<  Proportion       de- 

[     composed....  „  0      0-05  028    0-50    075     1 

Sp.  gr  of  vaponr     5-0      4*6      4-1     3-4      3-1     2-8?  2'G 
Proportion       de- 
composed ....      0-05  0-14    0-28  0-54   0-69    0-87?    1 

It  is  clear  that  reduction  of  pressure  facilitates  decomposition. 

C.  H.  B. 

Diffusion  of  Fresh  Water  into  Sea  Water.  By  J.  Thoulet 
{Compt.  rend.,  112,  1068— 1070).— A  cylindrical  vessel  of  600  c.c. 
capacity,  divided  into  parts  of  equal  height  and  equal  capacity,  was 
filled  up  to  the  300  c.c.  mark  with  sea  water,  concentrated  to  a 
density  of  1-0646;  six  small  spheres  of  wax,  so  weighted  with  quartz 
that  their  densities  ranged  between  the  density  of  the  salt  water  and 
that  of  fresh  water,  were  placed  on  the  surface,  and  300  c.c.  of 
distilled  water  added  without  causing  any  admixture.  The  vessel  was 
placed  in  a  cellar,  with  coverings  to  protect  it  from  changes  of  tem- 
perature. The  positions  of  the  spheres  were  noted  from  time  to  time, 
and  the  curve  belonging  to  each  traced  out.  The  diffusion  was  very 
slow,  requiring,  according  to  the  indications  given  in  5  months,, 
about  18  months  to  become  complete.  From  the  consideration  of  the 
curves  of  density  the  following  deductions  have  been  drawn : — The 
fresh  water  seems  to  pass  into  the  saline  solution  as  if  its  molecules 
interposed  themselves  between  the  molecules  of  the  salt ;  they  travel 
in  such  a  manner  that,  at  any  moment,  the  quantity  of  fresh  water  is 
the  same  in  each  horizontal  plane  of  the  liquid  ;  it  follows  that  the 
elementary  speed  of  diffusion  is  the  same,  whatever  may  be  the  per- 
centage of  salt  in  the  solution. 


■^Q  atmos.  < 
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The  Telocity  of  diffusion  decreases  wifcli  the  time.  The  decrease 
cannot  be  infinite,  for  then  two  different  salt  solutions  would  never 
completely  mix.  W.  T. 

Cryoscopy  of  Dilute  Solutions.  By  S.  U.  Pickering  (Ber.,  24, 
1469). — A  preliminary  notice  of  results  obtained  on  the  freezing 
points  of  aqueous  and  benzene  solutions  of  non-electrolytes  contain- 
ing 1'6  to  0*02  mols.  of  the  dissolved  substance  to  100  mols.  of  the 
solvent.  In  one  or  two  cases  only,  is  the  depression  proportional 
within  the  limits  of  experimental  error  to  the  strength  of  the  solu- 
tion, and  in  most  cases  it  increases  with  the  dilution,  becoming 
notably  greater  than  the  value  given  by  Van't  Hoff's  equation,  just  as 
in  the  case  of  solutions  of  electi'plytes,  although  the  excess  is  sm.aller 
than  with  the  latter.  It  is  only  with  a  particular  strength  of  solution, 
and  with  a  strength  which  is  different  with  different  substances, 
that  Van't  Hoff's  equation  expresses  the  true  results.  Marked  irregu- 
larities also  were  noticed  in  some  cases  in  the  rate  at  which  the 
depression  increases  with  the  strength.  S.  U.  P. 

Freezing  Points  of  Dilute  Aqueous  Solutions  of  Non-electro- 
lytes  and  Electrolytes.  By  J.  Tkaube  (Ber.,  24,  1853—1859).— 
The  author  has  determined  the  molecular  reduction  of  the  freezing 
point  of  water,  caused  by  different  typical  electrolytes  and  non- 
electrolytes  in  solutions  of  varying  concentration.  The  solutions 
contained  from  2  to  y^g  gram-mols.  of  dissolved  substance  per  litre, 
and  in  every  case  the  molecular  reduction,  which  for  non-electrolytes,, 
at  least,  should  remain  constant,  was  found  to  increase  with  rising 
dilution.  This  increase  is  proportionately  as  great,  or  even  greater, 
in  the  case  of  the  non-electrolytes  as  in  that  of  the  electrolytes. 
Prom  this  the  author  concludes  that  the  cryoscopic  behaviour  o£ 
solutions  cannot  be  accepted  as  supporting  the  hypothesis  of  electro- 
lytic dissociation  in  aqueous  solution,  since  in  this  respect  there  is  no 
ssential  difference  between  the  behaviour  of  electrolytes  and  that  of 
on-electrolytes.  H.  C. 


II 


Electrical  Conductivity  and  Freezing  Point.  By  J.  Traube 
(Ber.,  24,  1859— 1864).— In  a  former  paper  (this  vol.,  p.  255),  the 
author  endeavoured  to  show  that  the  simple  relation  said  by 
Arrhenius  to  exist  between  the  electrical  conductivity  and  the  reduc  ■ 
tion  of  the  freezing  point  had  no  experimental  foundation.  This  he 
now  further  supports  by  showing  that  non-electrolytes,  such  as  cane- 
sugar,  urea,  and  phenol,  have  a  definite  molecular  conductivity,  which 
increases  with  the  dilution,  and,  therefore,  the  value  of  ^  =  1,  which 
Arrhenius  assumes  for  these  substances,  must  be  incorrect.  It  is 
also  shown  that  in  the  case  of  electrolytes  the  values  obtained  for  ^ 
v^ary  enormously  with  the  concentration,  and  in  no  cases  in  which  the 
valaes  calculated  from  the  conductivity  and  those  from  the  freezing 
point  of  solutions  of  the  same  concentration  were  compared,  was  an 
agreement  between  the  two  sets  of  numbers  observed.  H.  C. 
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The  Cryoscopic  Behaviour  of  Aqueous  Cane-sugar  Solutions. 
Bj  J.  F.  Eykman  (Ber.,  24,  1783 — 1785). — The  author  has  repeated 
the  experiments  of  Traube  (this  vol.,  p.  824)  with  regard  to  the 
freezing  point  of  cane-sugar  solutions,  and  finds,  contrary  to  Traube's 
results,  that  the  depressions  with  different  concentrations  are  perfectly 
normal.  H.  G.  C. 

The  Theory  of  Dissociation  into  Ions,  and  its  Consequences. 

By  S.  JJ.FiCKERii^G  (Phil. Mag.  [5],  32,20— 27).— The  dissociationists, 
in  opposition  to  Arrhenius'  original  view,  now  hold  that  the  dissocia- 
tion of  compounds  evolves  heat,  the  evolution  being  due  to  the  com- 
bination of  electric  charges  with  the  atoms.  The  author  raises  the 
question  as  to  the  origin  of  such  charges  in  the  absence  of  the  expendi- 
ture of  external  energy  and  the  absence  of  friction,  induction,  and  con- 
tact difference  of  potential :  also  how  an  affection  of  matter  (a  charge) 
can  combine  with  matter  to  produce  heat,  and  itself  remain  in  statu 
quo ;  how  the  opposite  electrification  of  the  different  atoms  can, 
contrary  to  the  older  electro-chemical  theory,  dissolve  the  union 
between  them.  He  characterises  both  this  view,  and  that  of  the  ions 
b^ing  allotropic  atoms  with  less  internal  energy  than  ordinary  atoms, 
as  an  hypothecation  of  a  new  form  of  matter  to  satisfy  a  theory  which 
is  inconsistent  with  known  matter,  or  a  verbal  alteration  designed  to 
conjure  away  a  stock  of  energy,  so  that  the  theory  may  not  be  said  to 
be  contradicted  by  the  principle  of  the  conservation  of  energy. 

Dilution  is  held  to  increase  dissociation,  and,  since  in  the  case  of 
calcium  nitrate  heat  is  thus  absorbed,  gaseous  calcium  nitrate  should, 
on  dissolving,  absorb  heat,  for  it  thereby  becomes  dissociated  ;  but 
this  can  not  be  true,  for  it  can  be  shown  that  gaseous  calcium  nitrate 
would  evolve  heat  on  dissolution. 

The  author  contrasts  the  present  dissociation  hypothesis  with  that 
of  Clausius,  which  requires  only  the  presence  of  a  few  atoms  freed  by 
accidental  superheating,  or  else  the  continual  interchange  of  atoms 
between  contiguous  molecules.  The  presence  of  any  free  atoms 
however,  he  considers  as  opposed  to  the  fact  that  molecules  of  the 
elements  are  not  formed  in  solutions,  and  suggests  that  polarisation 
currents  may  be  explained  by  a  coating  of  oriented  molecules,  not 
atoms.  S.  U.  P. 

Association   versus   Dissociation   in   Solutions.      By  S.   U. 

PiCKEEiNG  (5er.,  24,  1579).— When  xYiSO,  is  dissolved  in  yHjO, 
the  dissociation  theory  represents  the  acid  as  becoming  partially 
dissociated  into  ions,  so  that  the  solution  consists  of  more  than 
X  -f-  y  units,  whereas,  on  the  association  theory,  the  acid  and  water 
combine  together  to  a  certain  extent,  so  that  there  are  less  than 
X  -{■  y  units  present;  by  its  effect  on  the  freezing  point  of  acetic 
acid  the  number  of  acting  units  can,  according  to  the  physical 
theory,  be  determined,  and  is  found  to  be  less  than  x  -f  y,  and  less 
even  than  y  alone ;  this  was  found  to  hold  good  for  the  weakest 
as  well  as  the  strongest  solutions.  Aqueous  solutions  of  hydro- 
chloric acid  and  of  calcium  chloride  gave  similar  results  ;  whilst  with 
aqueous  solutions  of  phosphoric  acid  and  of  nitric  acid,  as  well  as 
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with  alcoholic  solutions  of  calcium  chloride  and  nitrate,  the  acting" 
units  present,  although  less  than  x  +  y,  were  not  less  than  y  alone. 
According  to  the  author's  views,  the  actual  composition  of  the  com- 
pounds present  cannot  be  ascertained  by  this  method,  and  if  the 
second  solvent  (the  one  which  is  frozen)  has  a  much  greater  affinity 
for  the  dissolved  substance  than  the  first  solvent  has,  the  depression 
observed  will  be  practically  equal  to  that  which  would  be  produced 
by  the  substance  and  first  solvent  if  they  acted  independently :  this 
was  found  to  be  the  case  when  the  freezing  point  of  sulphuric  acid 
was  depressed  by  aqueous  acetic  acid,  and  that  of  acetic  acid  by 
aqueous  alcohol.  S.  U.  P. 

Reduction  of  the  Results  of  Experiments  with  Special  Refer- 
ence to  the  Hydrate  Theory  of  Solution.    By  S.  Luptox  (FhiL 
Mag.  [5],  31,  418 — 429). — A  criticism  of  part  of  Pickering's  work  on 
ulphuric  acid  solutions  (Trans.,  1890,  64  and  331).  * 


R 
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Reduction  of  the  Results  of  Experiments.  By  S.  U.  Pickeetng 
(Phil.  Mag.  [5],  32,  90—98),  and  by  E.  H.  Hayes  (Phil.  Mag.  [5], 
32,  99 — 104). — Replies  to  Lupton's  criticisms.  (See  also  Proc, 
1891,  105—109.) 

Objections  to  the  Work  on  Sulphuric  Acid  Solutions.    By 

€.  U.  Pickering  (Chem.  Neivs,  64,  1,  2). — A  further  reply  to  objec- 
tions raised  in  the  discussion  (Proc,  1891,  105 — 109)  on  the  author's 
work  on  this  subject. 

Solutions  of  Double  Salts.  By  J.  E.  Trevor  (Zeit.  physikal 
Chp.m.,  7,  468 — 476). — This  paper  deals  with  the  question  of  the 
relative  solubilities  of  two  salts  which  are  capable  of  forming  a 
double  salt  with  one  another,  when  mixed  in  varying  proportions  and 
brought  into  contact  with  water.  The  salts  taken  were  potassium  and 
copper  sulphates,  and  the  temperature  at  which  the  experiments 
were  conducted  was  25°.  The  solubility  of  copper  sulphate  alone  in 
parts  per  100  of  water  is  22'29,  that  of  potassium  sulphate  12*04, 
and  that  of  the  double  salt  11T4.  If  excess  of  both  salts  is  treated 
with  water,  or  if  a  saturated  solution  of  the  two  at  a  higher  tempera- 
ture is  cooled  down  to  25°,  it  will  be  found  in  each  case  that  the  max- 
imum solubility  is  obtained  in  30  minutes,  when  the  solution  contains 
15-6  grams  of  solid  salt  to  100  of  water.  After  this,  the  solubility 
decreases,  but  in  no  case  was  it  observed  to  fall  to  that  of  the  double 
salt.  At  the  point  of  maximum  solubility,  the  solid  salt  is  found  to 
contain  5-2K.>S04  and  10'4CuSO4.  The  proportions  calculated  on 
the  assumption  that  each  salt  is  present  in  the  solution  in  the  same 
proportion  as  in  their  saturated  solutions  would  be  5-41K2S04  and 
10-13CuSO4.  Hence  the  solubility  of  the  more  soluble  salt  is  greater 
and  that  of  the  less  soluble  salt  is  less  in  the  solution  of  the  two 
than  in  pure  water,  a  result  which,  as  ISToyes  has  shown  (this  vol., 
p.  142),  may  be  predicted  from  Nernst's  theory  of  solubility.  If  the 
saturated  solution  of  one  of  the  salts  is  added  to  the  saturated  solu- 
tion of  the  other,  the  double  salt,  being  less  soluble  than  either  of 
the  others,  separates   out,    and   this    continues  until  equilibrium  is 
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establislied,  wtien  no  furtlier  separation  takes  place.  This  result  m 
in  keeping  with  IsTernst's  experiments  on  salts  which  contain  a 
common  ion  (Abstr.,  1890,  3),  but  contradicts  Riidorff's  assertion 
that  potassium  and  copper  sulphates  displace  one  another  in  their 
concentrated  solutions.  Riidorff  (Abstr.,  1888,  899)  also  found  that 
if  potassium  and  copper  sulphates  are  allowed  to  diffuse  from  a  solu- 
tion in  contact  with  the  solid  salts,  the  diffusate  will  be  found  to 
contain  the  two  salts  in  the  proportions  in  which  they  are  present  in 
the  double  salt.  From  this  he  concludes  that  the  double  salt  diffuses 
without  decomposition.  This  view  the  author  shows  is  incorrect,  for, 
on  analysing  the  solution  which  is  left  behind  in  the  dialyser,  it  is 
found  to  contain  a  greater  proportion  of  copper  sulphate  than  that 
originally  present,  and  this  result  explains  the  above  apparent  diffu- 
sion of  the  double  salt.  For  the  potassium  sulphate  in  the  first 
^nstance  diffuses  more  rapidly  than  the  copper  sulphate,  and  the  latter 
IS  therefore  left  behind  in  the  dialyser.  The  copper  sulphate  in  the 
dialyser  becomes  more  and  more  concentrated,  until  at  length,  owing 
to  its  concentration,  it  diffuses  as  rapidly  as  the  potassium  sulphate. 
The  two  will  then  be  found  in  the  diffusate  in  equivalent  proportions, 
but  each  salt  diffuses  separately,  arid  not  as  the  double  salt,  and  it 
remains  very  doubtful  whether  the  double  salt  can  exist  at  all  in 
solution.  H.  C. 

Influence  of  Inorganic  Potassium  Salts  on  the  Solubility  of 
Potassium  Hydrogen  Tartrate.  By  C.  Blarez  (Compt  rend.,  112, 
808 — 811). — The  author  has  previously  shown  (this  vol.,  p.  676)  that 
the  solubility  of  potassium  hydrogen  tartrate,  in  moderately  strong 
solutions  of  potassium  chloride  at  different  temperatures,  can  be  repre- 
sented by  the  formula  Q^  =  O'Oo  +  0*000005^7  v/R,  where  K  is  the 
quantity  of  potassium  existing  in  the  form  of  chloride.  He  now  finds 
that  this  formula  holds  good  for  the  bromide,  iodide,  chlorate,  and 
nitrate.  In  other  words,  the  effect  depends  solely  on  the  weight  of 
potassium  present,  and  is  independent  of  the  nature  of  the  acid  with 
which  it  is  combined ;  the  effect  of  the  various  salts  is  proportional 
to  their  respective  molecular  weights.  C.  H.  B. 

Influence  of  Potassium  Halides  on  the  Solubility  of  Normal 
Potassium  Sulphate.  By  C.  Blarez  {Compt.  rend.,  112,  939—942). 
— The  solubility  of  potassium  sulphate  between  0°  and  30°  is  repre- 
sented by  the  equation 

Sf  =  8-5  +  0-12^. 

If  a  saturated  solution  is  mixed  with  successive  small  quantities  of 
a  potassium  halide,  a  certain  quantity  of  potassium  sulphate  is  preci- 
pitated, but  the  sum  of  the  salts  in  solution  continually  increases 
until  a  reverse  action  begins  and  the  potassium  sulphate  affects  the 
solubility  of  the  halide.  There  is  no  simple  relation  between  the 
quantity  of  potassium  sulphate  remaining  in  solution  and  the  mass  of 
the  halide  added  ;  at  a  given  temperature,  how^ever,  the  sum  of  the 
potassium  sulphate  in  solution  and  the  potassium  in  the  salt  added 
remains  constant,  so  that   KoSO^  diss.  =  const.  —  K  in  the  halide» 
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The  constant  varies  with  the  temperature,  but  between  0°  and  30°  the- 
solubility  of  the  potassium  sulphate  is  represented  by  the  equation 
Si  =  7-5  +  0-U17t  -  K, 
where  K  is  the  weight  of  potassium  in  the  halide  added.  It  is  note- 
worthy that  in  this  case,  as  with  the  hydrogen  tartrate,  the  influence  of 
the  different  potassium  halides  is  proportional  to  their  molecular 
weights.  C,  H.  B. 

Influence  of  Temperature  on  the  Limits  of  the  Explosion  of 
Gaseous  Mixtures.  By  J.  Roszkowski  (Zeit.  physikal.  Chem.,  7, 
485 — 499). — The  author  has  investigated  the  conditions  of  the  ex- 
plosion of  hydrogen,  carbonic  oxide,  methane,  and  coal  gas  when, 
mixed  with  oxygen  or  air,  in  different  proportions,  in  the  presence  of 
an  indifferent  gas,  such  as  carbonic  anhydride,  and  at  different  tempo-, 
ratures.  Dilution  with  an  indifferent  gas  decreases  the  tendency  to 
explode  in  gaseous  mixtures ;  but  this  decrease  is  less  the  higher 
the  temperature.  This  is  probably  due  to  the  fact  that  the  heat 
generated  by  combination  of  the  two  gases  is  largely  used  up  in 
heating  the  indifferent  gas  present,  instead  of  being  employed  in  pro- 
pagating the  explosion.  At  low  temperatures,  methane  will  bear  the 
greatest  dilution  without  losing  its  power  of  exploding  with  oxygen, 
then  come  coal  gas  and  hydrogen,  and,  lastly,  carbonic  oxide.  At 
high  temperatures  (300°),  the  order  is  reversed.  H.   C. 

The  Dead-space  in  the  Chloral- Soda  Reaction.  By  E.  Buddm 
(Zeit.  physiJcal  Chem.,  7,  586 — 600). — The  figures  drawn  by  Liebreich 
(Zeit.  physikal.  Ghem.,  5,  529—558  ;  see  also  Abstr.,  1890,  1207)  to 
show  the  form  of  the  dead-space  in  the  chloral-soda  reaction  are  com- 
pared by  the  author,  who  finds  that  the  inferior  surface  makes  in  all 
cases  an  angle  of  about  150^^  with  the  glass  walls.  This  signifies,  in  the 
author's  opinion,  that  emulsions  have  a  special  coefficient  of  capil- 
larity, and  therefore  a  special  mean  surface-tension.  The  chloroform 
produced  in  the  reaction  he  supposes  to  evaporate  from  the  free 
surface  of  the  liquid,  and  the  lower  boundary  of  the  dead-space  is  that 
surface  where  the  loss  of  chloroform  by  diffusion  and  evaporation 
exactly  balances  the  production  of  chloroform  by  the  interaction  of  the 
chloral  and  sodium  carbonate.  Various  arguments  are  adduced  to 
support  the  evaporation  theory,  the  author  considering  unnecessary 
the  assumption,  made  by  Liebreich,  that  the  mobility  of  the  liquid 
molecules  is  diminished  at  measurable  distances  from  the  free 
surface.  J.  W, 

The  Factors  of  Energy.  By  W.  Meyerhoffer  (Zeit.  pliysihal. 
Ghem..,  7,  544 — 585). — Any  form  of  energy  can  be  decomposed  into 
two  factors  :  for  example,  electrical  energy  =  quantity  X  potential, 
energy  of  gases  =  volume  x  pressure. 

The  author  gives  the  general  equation  : — Energy  =  coxxteni  (Lihalt) 
X  potential,  and  enunciates  the  following  principle  : — "  The  energy- 
contents  of  the  ultimate  particles  of  matter  are  equal."  He  proceeds 
to  show  that  nearly  all  known  stoichiometric  regularities  are  parti- 
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•cular  cases  of  this  rule,  and  that  all  knoAvn  methods  of  determining 
molecular  weights  are  based  on  one  and  the  same  principle,  that, 
namely,  of  finding  what  masses  possess  the  same  energy-content. 

The  second  law  of  thermodynamics  is  next  discussed,  and  the 
author  concludes  that,  in  its  ordinary  form,  it  is  untenable,  there  being 
no  fundamental  difference  between  heat  and  any  other  form  of 
energy,  the  apparent  distinction  resting  merely  on  the  fact  that  we 
<?annot  attain  zero-potential  (the  absolute  zero  of  temperature)  in  the 
case  of  heat-energy,  whilst  this  is  possible  for  other  forms.  Some 
considerations  on  the  general  conditions  of  equilibrium  follow,  and 
the  author  concludes  by  identifying  his  "  heat-content  "  with  the 
""  calorique  "  of  Carnot,  and  by  contesting  the  existence  of  energy  as 
substance.  J.  W. 


Inorganic   Chemistry. 


Volumetric  Composition  of  Water.  By  E.  W.  Moklet  (Amer. 
J.  Sci.  [3],  41,  220—231  and  276— 288).— By  the  electrolysis  of 
dilute  sulphuric  acid  and  most  careful  purification,  hydrogen  was 
obtained  containing  no  impurity  other  than  nitrogen  in  amount 
large  enough  to  be  detected.  The  amount  of  nitrogen  present  was 
never  more  than  one-hundredth  of  a  cubic  centimetre  in  2  litres  of 
hydrogen,  and  was  always  determined  in  the  gas  used.  An  apparatus 
for  the  measurement  of  the  gases  was  constructed,  and  is  described  in 
the  paper,  in  which  the  mean  error  of  measurement  of  the  volume  of 
hydrogen  and  oxygen  used  in  the  experiments  was  less  than  1  part  in 
50000.  With  this  20  experiments  were  made,  which  gave  a  maximum 
value  of  2*00047,  a  minimum  value  of  2'00005,  and  a  mean  value  of 
2*00023  volumes  of  hydrogen  to  unit  volume  of  oxygen  for  the  com- 
position of  water.  H.  C. 

Preparation  of  Hydrobromic  Acid.  By  M.  Fileti  and  F. 
Crosa  {Gazzetta,  21,  64— 65).— The  authors  have  found  the  following 
process  convenient  and  economical  for  the  preparation  of  considerable 
quantities  of  hydrobromic  acid: — A  mixture  of  1  part  of  red  phos- 
phorus, 2  parts  of  water,  and  sufiicient  sand  to  form  a  paste,  is  intro- 
duced into  a  flask,  10  parts  of  bromine  then  gradually  added  by  means 
of  a  funnel  provided  with  a  stopcock,  the  flask  gradually  warmed, 
and  the  mixture  of  hydrogen  bromide  and  bromine  vapour  passed 
through  a  deep  glass  jar  filled  with  a  mixture  of  red  phosphorus  and 
asbestos,  impregnated  with  concentrated  hydrobromic  acid.  Every 
trace  of  bromine  vapour  is  thus  efl'ectually  retained,  and  the  process 
is  continuous,  and  requires  no  supervision  beyond  an  occasional  shak- 
ing of  the  flask.  S.  B.  A.  A. 

Two  New  Modifications  of  Sulphur.  By  Engel  {Cowpt. 
rend.,  112,  866— 868).— One  volume  of  sodium  thio^sulphate  solution, 
saturated    at    the  ordinary  temperature,   is  poured,   with   continual 
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aofitation,  into  2  vols,  of  a  solution  of  hydrochloric  acid,  saturated  at 
25 — 30°,  and  cooled  to  about  10°.  Sodium  chloride  is  precipitated,, 
and  the  thiosulphuric  acid  is  so  far  stable  that  the  liquid  can  be 
filtered.  The  filtrate  is  at  first  colourless,  but  soon  becomes  yellow,, 
the  intensity  of  the  colour  gradually  increasing,  as  if  a  soluble 
sulphur  establishes  equilibrium  in  the  decomposition  of  the  thio- 
sulphuric acid  ;  sulphurous  anhydride  is  evolved  at  the  same  time. 
When  the  liquid  has  acquired  a  deep-yellow  coloar,  but  while  it  is 
still  quite  transparent,  it  is  agitated  with  its  own  volume  of  chloroform, 
which  becomes  yellow,  whilst  the  colour  of  the  aqueous  solution 
becomes  less  intense.  If  the  chloroform  is  allowed  to  evaporate,, 
orange-yellow  crystals  of  sulphur  are  obtained,  quite  different  from 
octahedral  sulphur ;  they  have  been  examined  by  Friedel  (next 
abstract).  They  are  denser  than  octahedral  sulphur  (sp.  gr.  =  2*135), 
and  at  first  are  transparent,  but  in  three  or  four  hours  they  increase 
in  volume,  and  pass  gradually  into  the  state  of  amorphous  insoluble 
sulphur.  They  melt  below  100°,  and  pass  into  the  condition  of  the 
pasty  sulphur  from  the  thiosulphates  and  become  partially  soluble 
in  carbon  bisulphide. 

If  the  solution  of  thiosulphuric  acid  in  hydrochloric  acid  is  allowed 
to  remain,  sulphur  separates  as  a  yellow,  flocculent  precipitate,  com- 
pletely soluble  in  water.  The  solution  is  yellow,  and  decomposes 
very  rapidly,  giving  the  ordinary  pasty  sulphur  of  the  thiosulphates. 
The  original  precipitate  gradually  agglomerates,  and  passes  into  the 
same  insoluble  form  without  any  evolution  of  hydrogen  sulphide. 

These  phenomena  are  probably  due  to  the  gradual  condensation 
of  sulphur  from  an  atomic  to  a  polyatomic  form.  C.  H.  B. 

Crystalline  Form  and  Optical  Properties  of  Engel's  Crystal- 
line Modification  of  Sulphur.  By  C.  Friedel  {Compt.  rend.,  112, 
834 — 835). — The  crystals  are  rhombohedral,  and  belong  to  the  hex- 
agonal system  ;  with  converging  polarised  light,  they  show  the  cross 
and  rings  of  birefractive  uniaxial  substances.  The  rhombohedron  iti 
very  obtuse  ;  pp  (normal)  =  40°  50'.  It  is  noteworthy  that  tellurium 
crystallises  in  rhombohedral  forms.  C.  H.  B. 

Volatility  of  Sulphuric  Acid  at  Ordinary  Temperatures.    By 

A.  CoLEFAX  {Cliem.  News,  63,  179). — G.  A.  Koenigs  has  noticed  that 
skeleton  crystals  of  metallic  iron,  placed  on  a  watch  glass,  supported 
on  an  iron  triangle,  in  an  ordinary  desiccator  containing  sulphuric 
acid,  had,  after  nine  months,  become  coated  with  a  white  crust  of 
anhydrous  ferrous  sulphate,  and  regards  this  as  an  indication  of  the 
volatility  of  sulphuric  acid  at  the  ordinary,  temperature  of  the  air. 
This  view  finds  support  in  the  behaviour  of  the  neutral  compound 
obtained  by  the  author  of  the  present  note  from  phenuvic  acid  (Trans., 
1891,  190)  ;  this  white,  crystalline  substance,  when  supported  in  a 
watch  glass  on  a  glass  triangle  over  sulphuric  acid  in  a  perfectly 
clean  ordinary  desiccator,  becomes  rapidly  brown  and  moist,  a 
behaviour  which  it  does  not  exhibit  when  exposed  either  over  phos- 
phoric anhydride  or  calcium  chloride,  or  in  an  atmosphere  containing 
sulphurous  anhydride  or  nitrous  fumes.  '  D.  A.  L. 
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Formation  of  Dithionic  Acid  from  Sodium  Sulphite.  By  A. 
HoLST  and  R.  Otto  (Arch.  Fharm.,  229,  171— 177).— Malschevski 
ard  Sokoloff  (/.  Russ.  Chem.  Soc,  1881,  i,  169)  showed  that  by  the 
gradual  addition  of  a  dilute  solution  of  iodine  in  potassium  iodide  to 
a  dilute  solution  of  hydrogen  sodium  sulphite,  dithionic  acid  was 
produced  to  the  extent  of  20  per  cent,  of  that  theoretically  possible. 
Doubt  has  been  thrown  on  the  above  statement ;  but  the  authors' 
results  confirm  it.  In  their  last  experiment,  20*4  per  cent,  of 
the  theoretically  possible  amount  of  dithionic  acid  was  obtained.  To 
estimate  the  amount  of  dithionic  acid  in  its  salts,  it  is  only  necessary 
to  heat  an  aqueous  solution  with  hydrochloric  acid  until  all  sulphur- 
ous anhydride  is  expelled,  and  then  to  precipitate  the  sulphuric  acid 
in  the  residue  with  barium  chloride.  J.  T. 

Sulphuryl  Peroxide  (Holoxide).  By  M.  Traube  (Ber.,  24, 
1764—1770;  compare  Abstr.,  1889,  940).— It  is  not  possible  to 
isolate  sulphuryl  peroxide  (holoxide)  from  its  solution  in  40  per  cent, 
sulphuric  acid  by  precipitating  the  sulphuric  acid  with  barium 
carbonate,  as  the  peroxide,  not  being  capable  of  existence  in  pure 
water,  then  undergoes  decomposition  with  the  evolution  of  oxygen  and 
the  formation  of  hydrogen  peroxide.  When,  however,  the  solution  is 
diluted  with  2 — 4  times  its  volume  of  wat^r,  and  freshly-prepared 
barium  phosphate  added,  the  filtrate  contains  sulphuryl  peroxide 
(holoxide)  and  barium  phosphate  dissolved  in  phosphoric  acid  ;  the 
amount  of  active  oxygen  is  then  determined  by  adding  ferrous 
sulphate  and  titrating  the  excess  with  potassium  permanganate,  and 
that  of  sulphuric  anhydride  by  boiling  the  solution  with  barium  chloride 
and  weighing  the  barium  sulphate  precipitated  ;  the  ratio  of  the 
weights  of  active  oxygen  and  sulphuric  anhydride  is  thus  found  to  be 
1  :  5,  which  agrees  with  the  empirical  formula  SO4.  When  the  elec- 
trolysed 40  per  cent,  sulphuric  acid,  containing  the  sulphuryl  per- 
oxide (holoxide),  is  diluted  with  1 — 2  vols,  of  water,  and  saturated 
with  alkali  at  —10°,  the  peroxide  remains  practically  undecomposed, 
so  that  alkali  sulphates  appear  to  exercise  a  protective  influence  on 
it ;  when,  however,  the  solution  is  boiled  for  about  half  an  hour,  it. 
ceases  to  give  a  blue  colour  with  zinc  iodide-starch,  and  becomes  acid. 
It  follows,  therefore,  that  the  compound  is  not  the  anhydride  of  an 
acid,  or  it  would  have  formed  the  salt  KoSOs  when  saturated  with 
potassium  hydroxide,  and  this  would  then  have  decomposed  into 
normal  potassium  sulphate  and  oxygen  on  boiling.  Quantitative  de- 
terminations of  the  amount  of  active  oxygen  in  the  neutralised  solu- 
tion, by  adding  potassium  iodide  and  titrating  with  potassium  thio- 
sulphate,  and  also  of  the  sulphuric  acid  produced  on  boiling  it,  by 
titrating  with  alkali,  employing  rosolic  acid  as  indicator,  gave,  as  a 
mean  result,  the  ratio  1  :  4'85.  When  the  active  oxygen  is  determined 
by  the  ferrous  sulphate  method  (see  above),  a  higher  value  is  obtained, 
which,  when  compared,  with  the  alkalimetric  determination  of  the 
sulphuric  acid,  gives  another  ratio  ;  this  is  explained  as  follows: — A 
large  quantity  of  alkali,  which  always  contains  carbonates,  being 
necessary  to  saturate  the  sulphuric  acid  solution  of  the  peroxide,  a 
certain  amount  of  the  hydrogen  carbonate  (which,  owing  to  its  neutral 
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reaction,  escapes  detection)  is  invariably  produced ;  when,  however, 
the  solution  is  boiled,  a  portion  of  the  resulting  sulphuric  acid  is 
neutralised  by  the  hydrogen  carbonate,  and  thus  a  low  result  is 
obtained  by  the  alkalimetric  method;  the  hydrogen  carbonate  exerts 
an  influence  in  the  opposite  direction  on  the  iodometric  determination 
of  the  active  oxygen,  and  the  two  errors  compensating  each  other  the 
correct  ratio  is  preserved.  It  is,  therefore,  obvious  that  when  the 
alkalimetric  determination  of  sulphuric  acid  is  compared  with  the 
accurate  determination  of  the  active  oxygen  by  the  ferrous  sulphate 
method,  a  different  ratio  will  be  obtained.  When  the  solution  of  the 
peroxide  in  40  per  cent,  sulphuric  acid  (6 — 10  c.c.)  is  saturated  by 
the  very  gradual  addition  of  33*3  per  cent,  sodium  hydroxide  solution 
at  — 15°,  a  slight  excess  of  sulphuric  acid  and  water,  free  from  carb- 
onic anhydride  (100  c.c),  added  to  the  crystalline  mass,  and  after 
evaporation  of  the  solution  in  the  desiccator,  and  renewed  dilution 
with  water  (lUO  c.c),  the  active  oxygen  is  determined  by  the  ferrous 
sulphate  method,  and  the  acidity  before  and  after  boiling  by  titrating 
Avith  standard  alkali  (the  difference  between  the  two  giving  the  acid 
produced  by  the  decomposition  of  the  anhydride),  the  ratio  1  :  4*4  is 
obtained. 

Sulphuryl  peroxide  (holoxide)  is  the  analogue  of  the  peroxides  of 
organic  acids  discovered  by  Brodie.  Berthelot's  compound  S2O7  is, 
perhaps,  formed  by  the  union  of  sulphuryl  peroxide  (holoxide)  and 
sulphuric  anhydride.  According  to  Berthelot,  his  compound  is 
decomposed  by  water  with  the  evolution  of  oxygen,  but  it  dissolves 
in  not  too  dilute  sulphuric  acid  without  the  evolution  of  oxygen.  The 
author  suggests  that  in  tbe  latter  case  it  may  react  with  the  water 
present,  forming  sulphuric  acid  and  sulphuryl  peroxide  (holoxide), 
S2O7  4-  H2O  =  H2SO4  +  SO4,  nnd  this  explains  his  observation  that 
such  a  solution  is  identical  with  the  solution  of  sulj)huryl  peroxide 
(holoxide)  in  not  too  dilute  sulphuric  acid  prepared  by  electrolysis. 

A.  R.  L. 

Boron  Hydride.  By  P.  Sabatier  (Compt.  rend.,  112.  865). — 
Magnesium  boride  is  prepared  by  heating  boric  anhydride  with 
magnesium  powder  in  iron  dishes  in  an  atmosphere  of  hydrogen. 
The  product  is  a  brown  mass,  which  is  rapidly  attacked  by  hydro- 
chloric acid,  leaving  a  slight  residue  of  amorphous  boron.  The  gas 
liberated  by  the  action  of  the  acid  has  an  intensely  disagreeable 
odour,  burns  with  a  beautiful  green  flame,  and  with  silver  nitrate 
solution,  yields  a  brown  precipitate  soluble  in  nitric  acid.  When 
passed  through  a  glass  tube  heated  to  dull  redness,  a  ring  of  boron 
is  deposited,  and  the  issuing  gas  is  ordinary  hydrogen.  In  contact 
with  potash  there  is  a  slight  increase  of  volume,  and  the  residual  gas 
consists  of  pure  hydrogen;  water  acts  on  the  gas  very  slowly; 
mercury  is  attacked  by  it,  and  becomes  covered  with  a  brown  layer. 
Electric  sparks  decompose  it,  leaving  pure  hydrogen. 

This  product  (the  boron  hydride  of  Jones)  is  clearly  hydrogen 
mixed  with  a  very  small  proportion  of  boron  hydride.  C.  H.  B. 

Boron  Triiodide.  By  H.  Moissan  (Compt.  rend,  112,  717—720). 
— Boron  triiodide  is  obtained  (1)  by  passing  a  mixture  of  hydrogen 
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iodide  and  boron  cliloride  vapour  thron^h  a  porcelain  tube  heated  to 
redness  ;  (2)  by  the  action  of  iodine  on  boron  at  700—800°,  and 
(3)  by  the  action  of  hydrogen  iodide  on  amorphous  boron.  The  last 
method  gives  the  best  results.  Amorphous  boron,  dried  in  hydro- 
gen at  200°,  is  heated  in  a  current  of  dry  hydrogen  iodide  in  a 
Bohemian  glass  tube  at  a  temperature  approaching  the  softening 
point  of  the  glass.  Boron  triiodide  sublimes  in  large  lamellae,  which 
have  a  purple-red  colour,  owing  to  the  presence  of  a  small  quantity  of 
iodine.  When  the  crystals  are  dissolved  in  carbon  bisulphide,  and 
the  solution  is  agitated  with  mercury,  it  becomes  colourless,  and  on 
evaporation  deposits  colourless  crystals,  which,  however,  rapidly 
become  coloured  when  exposed  to  light. 

Boron  triiodide  is  extremely  hygroscopic,  and  is  decomposed  by  the 
water  which  it  attracts.  It  melts  at  43°,  and  when  it  cools  contracts 
and  crystallises  very  readily  ;  at  210°,  it  boils  without  decomposition^ 
and  if  the  vapour  is  heated  to  redness  in  a  glass  tube  it  burns  when 
brought  into  contact  with  the  air,  iodine  being  libemted.  It  is  very 
soluble  in  carbon  bisulphide,  benzene,  and  carbon  tetrachloride,  and  is 
slightly  soluble  in  phosphorus  chloride,  arsenic  chloride,  and  many 
organic  liquids. 

Boron  triiodide  is  decomposed  immediately  by  water,  yielding  borio 
and  hydriodic  acids ;  it  is  not  affected  by  hydrogen  at  a  cherry-red 
heat,  but  burns  when  heated  in  oxygen,  and  is  rapidly  attacked  by 
melted  sulphur.  Phosphoras  interacts  with  it  in  the  cold,  with  vivid 
incandescence,  but  silicon  has  no  action  at  a  dull-red  heat.  Sodium 
has  no  action  at  50°,  nor  even  at  210°,  but  at  a  red  heat  interaction 
takes  place  with  incandescence. 

Magnesium  is  attacked  at  500°,  with  incandescence,  but  aluminium 
is  not  affected.  Silver  has  no  action  at  500°,  but  silver  fluoride  inter- 
acts at  the  ordinary  temperature,  with  incandescence  and  formation 
of  silver  iodide  and  boron  fluoride.  Phosphorus  oxychloride,  chloro- 
form, and  many  organic  liquids  also  produce  an  energetic  reaction. 
Alcohol  decomposes  at  once,  and  yields  ethyl  iodide  and  boric  acid, 
3EtOH  +  BI3  =  H3BO3  +  3EtI.  Ether  yields  ethyl  iodide,  boric  acid, 
and  alcohol.  C.  H.  B. 

Action  of  Hydriodic  Acid  on  Boron  Bromide.  By  A.  Besson 
(Compi.  rend.,  112, 1001 — 1003). — At  the  ordinary  temperature  no  action 
takes  place,  but,  by  passing  a  current  of  hydrogen  iodide  containing 
boron  bromide  vapours  through  a  glass  tube  heated  to  300 — 400°,  the 
substitution  products  BBrgl,  BBrL,  and  BI3  are  obtained.  The  yield 
is  very  small ;  the  triiodide  is  easily  separated  from  the  other  pro- 
ducts, which  can  only  be  isolated  with  difficulty.  The  iodide  and 
bromiodides  are  rapidly  decomposed  by  air  and  light ;  light  alone 
appears  to  be  unable  to  effect  the  decomposition,  the  mechanism  of 
which  appears  to  be  as  follows  : — The  atmospheric  moisture  sets  free 
hydriodic  acid,  which,  in  presence  of  light  and  the  oxygen  of  the  air,, 
is  decomposed  with  liberation  of  iodine.  They  are  decomposed  by 
water  with  violence.  The  bromiodide,  BBroI,  is  a  colourless  liquid, 
distilling  at  about  125°.  The  second  product,  BBrIz,  is  a  similar 
substance,  distilling  at  about  180°.  W.  T. 
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Boron  Sulphide.  By  P.  Sabatier  {Compt.  rend,  112,  862—864). 
— Boron  sulphide  was  prepared  by  the  action  of  hydrog-en  sulphide 
on  amorphous  boron  at  a  red  heat.  The  product  is  carried  forward 
by  the  excess  of  gas,  and  condenses  in  different  forms  in  different 
parts  of  the  apparatus.  Near  the  hottest  part  of  the  tube  it  is  fused, 
and  becomes  opalescent  when  cold  ;  further  away  it  forms  an  opaque 
porcelain- like  mass,  with  a  slight  nacreous  lustre  and  a  conchoidal 
fracture ;  in  the  coolest  part  of  the  tube  it  forms  brilliant,  very  light 
needles.  These  needles  are  pure  boron  sulphide,  B.^Ss ;  the  vitreous 
product  always  contains  an  excess  of  sulphur,  varying  from  11  to 
7   per   cent.      All   the  forms    of  boron   sulphide    are    attacked   by 

ater  with   very  great   violence,  with    formation  of  boric  acid  and 

ydrogen    sulphide,  the   heat  developed  (B2S3  =  118    grams)   being 

58   Cal.  with  the   acicular  sulphide,  and  56  Cal.   with   the   vitreous 

sulphide.       Solution   of    the    sulphide    in   iodine    solution    develops 

+  r24'6  Cal.,  and  from  this  the  decomposition  by  water  would  develop 

58*6  Cal.     The  mean  value  is  +57'8  Cal. 

From  these  results,  it  follows  that  B2  amorphous  +  S3  solid  =  B2S3 

lid,  develops  -f-82"6  Cal.,  a  number  lower  than  the  heat  of  formation 
a  corresponding  quantity  of  oxide  or  chloride  ;  lower  even  than 
the  heat  of  formation  of  the  iodide.  As  a  matter  of  fact,  iodine  has 
no  action  on  boron  sulphide  in  the  cold,  but  decomposes  it  at  a  dull- 
red  heat,  with  formation  of  brown  lamellae,  which  seem  to  be  identical 
with  the  iodide  described  by  Moissan.  C.  H.  B. 


Boron  Selenide.  By  P.  Sabatier  (Compt.  rend.,  112,  1000). — 
oron  selenide  is  prepared  by  passing  a  slow  regular  current  of  dry 
hydrogen  selenide  over  boron,  maintained  at  a  bright-red  heat,  in  a 
hard  glass  tube.  The  brownish-black  boron  is  entirely  transformed 
into  the  yellowish-grey  boion  selenide  without  fusion,  a  little  of  the 
compound  only  being  deposited  in  a  pulverulent  state  on  the  tube 
beyond  the  boat.  The  selenide  is  much  let<s  fusible  and  volatile  than 
the  corresponding  sulphide.  Water  acts  violently  on  the  grey  boron 
selenide,  disengaging  hydrogen  selenide,  and  at  the  same  time  liberating 
womered,  pulverulent  selenium;  hence,  doubtless,  the  disgusting  odour 
of  the  substance  is  due  to  the  action  of  atmospheric  moisture. 

The   yellow,    pulverulent    selenide    deposited  beyond   the    boat   is 

decomposed  by  water  without  deposition  of  selenium  ;  hence  its  com- 

_j)osition  is  doubtless  comparable  with  that  of  the  sulphide,  and  would 

iKe  represented  by  BaSca;  this  conclusion  is  borne  out  by  the  results 

i*^of  a  rapid  analysis  of  the  compound.     The  author  will  determine  the 

heat  of  combination  of  this  selenide  as  well  as  that  of  boron  telluride. 

W.  T. 

Action  of  Hydrogen  Bromide  on  Silicon  Chloride.     By  A. 

Besson  {Compt.  rend.,  112,  788 — 791).— Hydrogen  bromide,  mixed 
with  vapour  of  silicon  chloride,  was  passed  repeatedly  through  a  red-hot 
tube,  and  the  product  was  digested  with  mercury  and  fractionated. 
Silicon  bromotri chloride,  SiBrCls,  was  easily  purified  by  fractionation  ; 
it  boils  at  -f  80'',  and  does  not  solidify  at  —60^.  With  ammonia,  it 
yields  a  white,  amorphous  compound,  2SiClBr3,llNH3,  and  with 
VOL.  LX.  a  u 
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hydrogen  phosphide  afc  0°  under  25  atmos.,  or  at  —22°  under 
17  atmos.,  it  also  forms  a  solid  compound. 

The  chlorotribromide  and  the  diehlorodihromide  could  not  he 
separated  by  fractionati<m  ;  but  the  former  solidities  at  —39°,  whilst 
the  latter  does  not  solidify  even  at  —60°. 

Silicon  chlorotribromide,  SiClBrg,  melts  at  —39°,  and  boils  at 
126 — 128°.  It  shows  a  great  tendency  to  remain  in  superfusion,  even 
afc  —50°.  With  ammonia,  it  yields  a  white,  amorphous  compound, 
2SiClBr3,llNH3,  readily  decomposed  by  water. 

Silicon  dichlorodibromide  yields  with  ammonia  a  white,  amorphous 
compound,  SiCl2Br2,5NH:„  which  is  decomposed  by  water. 

The  products  of  the  interaction  of  the  haloid  acids  and  boron 
halides  are  under  investigation.  C.  H.  B. 

Potassium  Persulphate.  By  H.  Marshall  (Pmc.  Boy.  Soc. 
Edin.,  18,  63 — Q'^'^. — A  mixture  of  cobaUous  sulphate,  potassium 
sulphate,  and  sulphuric  acid,  when  submitted  to  electrolysis  in  a 
divided  cell,  yields  crystals  of  potassium  persulphate.  Also  the  same 
compound  is  obtained  when  potassium  hydrogen  sulphate  is  electro- 
lysed under  the  same  conditions.  The  salt  dissolves  readily  in  hot 
water,  but,  if  boiled,  oxygen  is  evolved  ;  it  appears  to  be  isomorphons 
with  potassium  permanganate ;  experiments  on  the  electrical  con- 
ductivity of  the  solution  show  that  the  formula  is  KSO4 ;  it  forms 
no  precipitate  with  barium  salts;  with  silver  nitrate,  silver  peroxide 
is  produced ;  hydrochloric  acid  gives  chlorine,  and  strong  nitric  or 
sulphuric  acid  yields  oxygen  highly  charged  with  ozone. 

E.  W.  P. 

Sodium.  By  M.  Rosenfeld  {Ber.,  24,  1658— 1660).— Sodium, 
which  when  kept  under  mineral  oil  has  become  covered  with  a  crust, 
is  easily  purified  by  immersing  in  a  mixture  of  amyl  alcohol  (1  part) 
and  petroleum  (3  parts)  and  rubbing  with  a  rag  soaked  in  the  same 
mixture  until  it  acquires  a  silvery  lustre.  It  is  then  laid  in  petroleum 
containing  5  per  cent,  of  amyl  alcohol,  washed  with  pure  petroleum, 
and  kept  in  petroleum  containing  O'o  to  1  percent,  of  am  vl  alcohol.  The 
bright  metal  becomes  slowly  covered  with  a  film  of  sodium  amyloxide, 
which  is,  however,  easily  rubbed  off  with  filter  paper.  Potassium 
and  lithium  Crin  be  purified  in  the  same  way  and  then  keep  their 
metallic  lustre  for  a  long  time. 

Sodium  cleaned  as  above  combines  at  once  with  mercury  with 
evolution  of  light.  The  liquid  alloy  of  sodium  and  potassium  is 
easily  prepared  by  pressing  together  the  two  clean  metals  under  a 
mixture  of  amyl  alcohol  (1  part)  and  petroleum  (9  parts).  Sodium 
sulphide  is  also  easily  prepared  by  rubbing  the  clean  metal  (1  gram) 
and  salt  (8  grams)  to  a  fine  powder,  and  then  mixing  with  sulpbur 
(0'7  gram),  care  being  taken  to  avoid  any  pressure.  When  the  two 
substances  are  intimately  mixed,  combination  suddenly  takes  place 
with  evolution  of  light.  If  the  mixture  of  sodium  powder  and  salt  be 
mixed  with  sulphur  in  the  proportions  required  to  form  di-  or  tri- 
sulphide,  the  reaction  takes  place  more  quickly  and  violently. 

Selenium  and  tellurium  behave  in  the  same  way  as  sulphur  when 
mixed  with  sodium  powder.  E.  C.  R- 
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Argentoiis  Compounds.  B_y  Guxtz  (Compt.  rend.,  112,  8G1 
— 862). — When  dry  hydrnoren  chloride  is  passed  over  silver  snb- 
fluoride  (Abstr.,  1890,  1055),  the  latter  becomes  violet,  and  when  the 
action  has  reached  its  limit,  the  product  has  the  composition 
A^  83-35  to  84  08;  CI  15-07  to  14-19  (calc.  for  Ag,Cl,  Ag=  85-88; 
CI  =  15"  12).  Carbon  tetrachloride,  silicon  tetrnchloride,  phosphorns 
chloride,  &c.,  behave  in  a  similar  manner  and  yield  silver  subchloride, 
A^2C1,  and  the  correspondinor  fluoride.  The  author  has  prepared  the 
subiodide  by  the  action  of  hydrogen  iodide;  the  snbfluoride  by  the 
action  of  hydrogen  sulphide  ;  and  the  suboxide  by  the  action  of  water 
"  pour  at  160".  C.  H.  B. 

The  Cause  of  the  Slight  Solubility  of  Chemically  Pure  Zinc- 
in  Acids.  By  J.  M.  Weeren  (Ber.,  24,  1785— 1798).— The  slight 
solubility  of  pure  zinc  in  dilute  acids  is  usually  explained  by  suppos- 
inor  that  the  solution  of  impure  zinc  is  in  reality  due  to  the  electric 
currents  set  up  by  the  contact  of  the  zinc  with  the  impurities, 
and  that  as  in  pure  zinc  no  such  currents  can  occur,  it  remains  u'l- 
dissolved.  This  theory  does  not,  however,  account  for  the  solubility 
of  the  pure  metal  in  nitric  acid,  or  even  in  dilute  sulphuric  or  h^^dro- 
chloric  acid  at  their  boiling  points,  and  the  author  has,  therefore, 
a^ain  investigated  the  subject.  As  the  result  of  his  experiments  he 
finds  that  the  insolubility  of  the  pure  zinc  is  due  simply  to  the  for- 
mation of  a  condensed  layer  of  hydrojren  on  the  surface,  which  then 
})revents  the  further  action  of  the  acid.  In  the  case  of  nitric  acid, 
this  layer  is  oxidised  by  the  acid  as  it  forms,  and  cannot  protect  the  sur- 
face of  the  metal,  whilst  in  the  case  of  impure  zinc,  the  hydrogen  is 
evolved  from  the  surface  of  the  more  electro-negative  impurities 
according  to  the  usual  law,  thus  leaving  the  surface  of  the  zinc 
exposed  to  the  action  of  the  acid. 

The  experiments  were  made  with  chemically  pure  zinc  and  sulph- 
uric acid,  the  latter  being  diluted  with  20  parts  of  pure  water.  It 
was  proved  that  even  such  simple  means  as  brushing  the  surface 
of  the  zinc  caused  a  considerable  increase  in  the  quantity  dissolved. 
Tliis  became  much  more  striking  when  the  reaction  was  allowed  to 
ike  place  in  a  vacuum,  the  relation  of  the  mean  quantity  dissolved 
finder  atmospheric  pressure  and  in  a  vacuum  being  1 : 6'6.  The  quantity 
of  impure  zinc  dissolved  under  similar  conditions  was  found  to  un- 
dergo very  little  change. 

In  the  next  series  of  experiments,  the  quantity  of  pure  zinc  dis- 
solved by  the  acid  at  different  temperatures  was  determined.  The 
quantity  dissolved  in  80  minutes  increased  regularly  from  2  1  milli- 
Kraras  at  0°  to  9*3  milligrams  at  98'',  but  as  soon  as  100°  was  reached  and 
ebuUition  commenced  the  quantity  rose  to  122*1  milligrams.  This  is 
m  full  agreement  with  the  author's  theory,  as  the  evolution  of  bubbles, 
whicli  start  for  the  most  part  from  the  zinc  plate,  would  naturally  aflPect 
the  hydrogen  film  and  expose  fresh  surfaces  of  the  zinc  to  the  action  of 
the  acid.  If  the  temperature  be  raised  above  100°  by  increasing  the 
pressure,  the  quantity  of  zinc  dissolved  is  not  appreciably  more  than  at 
9o  so  long  as  ebullition  does  not  take  place.  The  quantity  of  impure 
zinc  dissolved  is  not  appreciably  affected  by  the  ebullition  of  the  liquid. 
|.  S  u  2 
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The  addition  of  cliromic  acid  and  of  hydrogen  peroxide  to  the  acid 
also  causes  a  ^reat  increase  in  the  solibility  of  the  pure  zinc,  tlie 
former  causing  an  increase  in  the  ratio  175  :  1,  and  the  latter  in  the 
ratio  306 :  1,  a  result  which  is  again  strongly  in  favour  of  the 
author's  theory.  These  oxidising  agents  do  indeed  al^o  increase  the 
solubility  of  impure  zinc,  but  to  a  much  smaller  extent,  the  ratio  for 
chromic  acid  being  6'5  : 1,  for  hydrogen  peroxide  35  :  1. 

Similar  results  have  been  obtained  with  cadmium,  cobalt,  iron, 
and  aluminium.  The  latter,  which  is  as  a  rule  almost  insoluble  in 
dilute  acids,  dissolves  readily  in  a  vacuum,  and  also  dissolves  under 
similar  conditions  in  neutral  ferric  chloride  solution,  the  iRtter  being 
reduced  to  ferrous  chloride  by  the  hydrogen  evolved.  H.  G.  C. 

Determination  of  the  Molecular  Weights  of  some  Metals. 

By  G.  Meyer  (Zeit.  physikal.  Chem.,  7,  477 — 484). — The  author  lias 
determined  the  molecular  weights  of  a  number  of  metals  by  measuring 
the  E.M.F.  of  cells  containing  two  amalgams  of  the  metal  in  question 
of  different  concentration  as  electrodes  and  a  salt  of  the  metal  ns 
electrolyte  (comp.  Tiirin,  Abstr.,  1890,  1046).  If  E  is  the  E.M.F. 
measured,  the  molecular  weight  may  then  be  obtained  by  means  of 
the  equation  M  =  1T908  5T/E  X  logio  Ci/c^,  where  Ci  and  Cj  are  the 
concentrations  of  the  two  amalgams,  q  is  the  electrochemical  equiva- 
lent of  the  metal,  and  T  is  the  absolute  temperature.  In  this  way  the 
molecular  weights  of  zinc,  cadmium,  lead,  tin,  copper,  and  sodium 
were  determined  at  ordinary  temperatures.  All  these  metals  were 
found  to  have  monatomic  molecules.  H.  C. 

Magnesium  Lead  Iodide.  By  R.  Otto  and  D.  Drewes  (Arch. 
Pharin.,  229,  179 — 181). — Magnesium  carbonate  was  dissolved  in 
aqueous  hydriodic  acid  and  the  solution  evaporated  until  a  skin 
formed  on  the  surface ;  then  as  much  dry  lead  iodide  was  added  as  the 
liquid  would  take  up.  On  filtering  hot  and  allowing  to  remain  until 
cold,  a  copious  deposit  of  crystals  of  magnesium  lead  iodide, 
PbMg2l6  +  I6H2O,  was  obtained.  The  honey-yellow  salt  loses  its 
water  of  crystallisation  at  140°  and  becomes  citron-yellow.  Above 
150°,  it  decomposes  with  separation  of  iodine.  Like  the  corresponding 
chloride,  it  is  exceedingly  hygroscopic.  In  the  air  it  quickly  becomes 
a  magnesium  iodide  lye,  containing  lead  iodide  in  suspension.  Water 
decomposes  it  into  soluble  magnesium  iodide  and  insoluble  lead  iodide. 
Exposed  to  hydrogen  sulphide,  it  immediately  gives  rise  to  lead  sulph- 
iodide,  which  afterwards  passes  into  lead  sulphide.  The  crystals 
belong  to  the  rhombohedral  system.  J.  T. 

Earths  of  the  Cerium  and  Yttrium  Groups.  By  A.  Betten- 
DORFF  (Annalen,  263,  164 — 174), — The  brown  oxide  (RO  = 
1132 — 114)  obtained  from  orthite  as  already  described  (Abstr.,  1890, 
851)  contains  didymium,  samarium,  gadolinium,  and  terbium;  when 
it  is  submitted  to  a  further  systematic  partial  decomposition  of  the 
nitrates,  the  didymium  accumulates  in  the  last  fractions,  as  its  nitrate 
is  relatively  the  most  stable,  and,  after  a  number  of  operations,  didy- 
mium oxide  (RO  =  11076)  can  be  isolated  from  the  mixture.     The 
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first  fractions  yield  a  yellow,  or  reddisli-yellow  oxid(3  (RO  = 
118 — 119"5)  the  concentrated  solution  of  which  does  not  give  the 
absorption  lines  of  didymium  at  all,  but  shows  those  of  samarium  in  a 
very  marked  manner  ;  when  a  concentrated  neutral  solution  of  the 
nitrate  of  this  oxide  (RO  =  118 — 119'5)  is  mixed  with  a  warm 
saturated  solution  of  potassium  sulphate,  no  separation  takes  place  for 
some  hours,  and  then  a  yellowish,  crystalline  powder,  couvsistin^ 
principally  of  potassium  samarium  sulphate,  is  deposited.  From  this 
salt,  an  almost  colourless  earth,  having  the  equivalent  116*49,  can  be 
isolated,  whilst  there  remains  in  solution  the  double  salt  of  a  yellowish- 
red  earth  (RO  =  119-96)  containing  terbium  and  gadolinium  but 
only  very  small  quantities  of  samarium. 

By  fractionally  precipitating  with  very  dilute  ammonia  the  nitrate 
of  the  crude  samarium  oxide,  prepared  from  the  potassium  samarium 
sulphate,  the  oxide  can  be  obtained  in  a  colourless  condition.  The 
atomic  weight  of  samarium  was  determined  by  submitting  the  nitrate 
of  this  colourless  oxide  to  fractional  decomposition  and  converting  the 
tirst,  fifth,  and  ninth  fractions  into  the  sulphate ;  the  first  fraction 
gave  RO  =  115'97,  but  the  fifth  and  ninth  gave  concordant  results, 
namely,  RO  =  116*05  and  RO  =  116*06  respectively,  from  which  the 
atomic  weight  of  samarium  is  calculated  to  be  100*06  (0  =  15*96, 
S  =  31*98),  or  R"'  =  150-09. 

The  pure  samarium  earth  is  colourless,  and  has  in  a  hio^h 
degree  the  property  of  emitting  light  when  it  is  heated  to  a  high 
temperature  oa  platinum  wire,  giving  a  luminous  spectrum  in  whi^h 
are  observed  bright  lines,  corresponding  exactly  with  the  dark  bands 
in  the  absorption  spectrum  of  its  solution  ;  the  wave-length  measure- 
ments of  five  of  these  bright  lines  and  a  diagram  of  the  spectrum 
are  given. 

On  comparing  the  spectrum  of  glowing  samarium  earth  with  the 
absorption  spectrum  of  a  solution  of  a  samarium  salt,  it  is  seen  that 
in  the  former  there  are  present  bright  lines  with  which  there  are  no 
corresponding  dark  lines  in  the  absorption  spectrum  ;  the  same  phe- 
nomenon was  observed  by  Bahr  and  Bunsen  in  the  case  of  erbium 
earth. 

The  absorption  spectrum,  obtained  by  passing  the  light  emitted  from 
zirconium  oxide  heated  in  the  oxyhydrogen  flame  through  a  plate 
(1*5  mm.  in  diameter)  of  a  crystal  of  samarium  sulphate,  is  unusually 
sharp,  the  six  bands  of  the  absorption  spectrum  of  a  solution  of  the 
salt  being  separated  into  twelve  well-defined  lines  ;  the  measure- 
ments of  the  wave-lengths  of  these  lines  and  a  diagram  of  the  spec- 
trum are  given,  as  are  also  those  of  the  spark  spectrum  of  samarium 
chloride. 

All  the  observations  made  in  the  course  of  the  author's  investiga- 
tion of  samarium  earth  tend  to  show  that  it  is  a  definite  chemical 
compound;  if,  as  is  held  by  some  chemists,  it  is  really  a  mixture  of 
several  earths  having  almost  identical  properties,  it  is  improbable 
that  the  methods  at  present  employed  for  the  separation  of  the  rare 
earths  will  be  successful  in  the  case  oE  samarium  earth. 

Samarium  earth  has  not  the  property  of  phosphorescence  (lumin- 
escence), but  pure  lanthanum  earth,  which  has  been  strongly  ignited. 
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shows  a  bright-green  phosphorescence,  the  spectrum  of  which  exceeds, 
in  beauty  and  intensity,  the  flame  spectram  oF  calcium  chloride  ;  a  dia- 
gram of,  and  measurements  of  the  wave-lengths  of  the  various  lines  in 
the  phosphorescent  lanthanum  earth  spectrum  are  given. 

F.  S.  K. 

Amalgams.  By  J.  Schumann  {Ann.  Phys.  Chem.  [2],  43, 101 — 125). 
— The  author  has  prepared  a  large  number  of  amalgams  of  different 
metals.  The  original  object  was  to  determine  the  thermal  changes 
attending  the  formation  of  these  amalgams,  but,  owing  to  the  fact 
that  their  dissolution  in  acids  only  takes  place  very  slowly,  this  had 
to  be  abandoned.  On  the  other  hand,  it  was  noticed  that  after  a  time 
a  change  took  place  in  many  of  the  amalgams,  in  some  cases  leading 
to  the  formation  of  crystals,  whilst  with  others,  even  those  contain- 
ing difficultly  oxidisable  metals,  a  separation  into  metallic  oxide  and 
mercury  took  place.  Several  of  the  amalgams  were  examined  dilatu- 
metrically,  iu  order  to  ascertain  the  changes  in  volume  which  take 
place  with  change  of  temperature,  and  particularly  with  the  change 
from  the  solid  to  the  liquid  condition.  It  was  noticed  that  on  cooling, 
and  also  on  again  heating,  the  amalgams  occupied  a  greater  volume 
than  when  first  heated.  A  definite  melting  or  solidifying  point  was 
not  observed,  but  the  melting  was  in  all  cases  a  gradual  one  and  the 
solidification  still  more  gradual.  An  amalgam  on  being  heated, 
cooled,  and  then  again  heated,  will  be  found  to  melt  at  a  lower  temp- 
erature than  at  first,  but  if  a  considerable  time  is  allowed  to  elapse 
between  the  first  and  second  heating,  the  second  melting  point  will 
then  be  found  higher  than  the  first.  A  great  increase  in  volume 
takes  place  on  melting.  From  the  results,  the  author  concludes  that, 
solid  amalgams  consist  of  different  crystalline  modifications,  some  of 
which  are  stable  at  a  given  tempei  ature  and  others  unstable,  and  that, 
under  certain  circumstances,  the  latter  will  be  transformed  into  the 
former.  An  interesting  instance  of  this  is  furnished  by  sodium 
amalgam.  On  being  melted  and  allowed  to  cool  in  a  vertical  tube, 
the  amalgam,  on  solidification,  separated  into  four  different  layers, 
one  of  which  consisted  of  long,  thick,  prismatic  needles,  and  the  others 
of  fine  needles  or  were  without  definite  crystalline  form.  The  com- 
position of  the  first  layer  was  found  to  be  Na^Hgio,  and  in  course  of 
time,  this  layer  was  found  to  increase  in  volume,  so  that  in  half  a  year 
the  whole  contents  of  the  tube  were  found  to  have  changed  into  this 
compound,  with  the  separation  of  a  small  quantity  of  a  liquid 
amalgam.  H.  C. 

Aftimoniacal  Mercuric  Chlorides.  By  G.  Andr^  (Compt.  rend., 
Il2,  859 — 861). — When  1  part  of  yellow  mercuric  oxide  is  boiled 
with  5  parts  of  ammonium  chloride  dissolved  in  17'5  parts  of  water, 
a  small  quantity  of  a  crystalline  precipitate  forms  on  cooling  ;  its 
composition  varies,  but  approaches  to  HgCl2,2NH3.  If  the  mother 
liquor  is  mixed  with  excess  of  ammonia,  a  white,  curdy  precipitate 
separates,  and  this,  when  washed  rapidly  by  decantation  and  dried 
at  100°,  has  the  composition  NgHgHgCls  +  NHoHgCl.  The  same 
compound  is  obtained  in  sealed  tubes  at  100"  with  only  a  small 
quantity  of  ammonia.     If  the  curdy  precipitate  is  subjected  to  pro- 
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longed  washing,  it  is  converted  into  a  compound  of  the  chloramide 
and  the  chloride,  NHi'Hg-O'HgCl,  the  latter  being  the  ultimate  pro- 
duct of  the  action  of  water. 

If  the  curdy  precipitate  is  heated  with  excess  of  ammonia  in  sealed 
tubes  at  200°,  it  yields  a  crystalline  product  which,  when  washed 
with  a  very  small  quantity  of  water,  has  the  composition  NgHeHgClo. 
The  mother  liquor,  when  mixed  with  a  large  quantity  of  water,  yields 
a  white  precipitate  of  the  compound  NHa'Hg-O-HgCl. 

If  a  cold  solution  of  ammonium  chloride  containing  free  ammonia 
is  mixed  with  mercuric  chloride,  the  precipitate  at  tirst  redissolves,  but 
on  continued  addition  of  mercuric  chloride  to  the  cold  liquid,  a  white, 
curdy  precipitate  separates,  and  this,  when  dried  at  100°,  has  the 
composition  HgClaiNHs.  The  same  product  is  obtained  with  a  hot 
solution,  provided  that  mercuric  chloride  is  added  in  excess;  it  is 
decomposed  by  water  with  formation  of  the  chloramide. 

C.  H.  B. 

Basic  Magnesium  and  Zinc  Chromites  and  Normal  Cad- 
mium Chromite.  By  G.  Viabd  (Gompt.  rend.,  112,  1003—1006).— 
These  compounds  have  been  prepared  in  the  dry  way  (I)  by  calcina- 
tion of  the  chromate,  (II)  by  the  action  of  potassium  dichromate  on 
the  oxide,  or  (III)  by  the  action  of  potassium  dichromate  or  chromate 
on  the  chloride.  The  residue  is  in  each  case  treated  with  boiling 
hydrochloric  acid  and  washed  by  decantation. 

Magnedum  Chromites. —  (ti)  A  clear  brown  powder  of  the  formula 
2MgO,Cr203  formed  at  a  red  heat  by  method  I;  (b)  a  grey-yellow 
substance  of  the  composition  5M^O,4Cr20;j,  formed  at  the  melting 
point  of  silver  by  method  I ;  (c)  at  a  very  high  temperature  the 
same  substance  is  obtained  as  (6),  but  its  colour  is  greyish-green  ; 
{d)  a  brown  powder,  3MgO,2Cr203,  formed  at  a  dull-red  heat  by 
method  II. 

The  third  method  is  believed  by  the  author  to  be  incapable  of 
yielding  pure  products,  as  the  oxygen  liberated  readily  attacks  mag- 
nesium chloride,  setting  free  chlorine,  which,  as  shown  by  Fremy,  acts 
on  alkaline  chromates  at  a  red  heat  yielding  chromic  oxide.  The 
vapour  of  magnesium  chloride  passi^d  over  strongly  heated  potassium 
chromate  gives  a  crystalline  product  which,  under  the  microscope,  is 
seen  to  consist  of  lamellae  of  chromium  oxide  and  octahedra  of 
magnesium  chromite. 

Zinc  Ghromites. — I.  Zinc  chromate  slowly  decomposes  at  440" 
yielding  a  violet-black  powder,  3ZnO,2Cr203  (a).  As  the  temperature 
is  raised,  zinc  oxide  separates  out,  and,  at  a  very  high  temperature, 
the  product  obtained  approaches  the  normal  chromite  in  composition  ; 
the  colour  changes  just  as  in  the  case  of  the  magnesium  compounds. 

By  method  II,  a  reddish-brown  powder  is  obtained  represented  by 
6ZnO,oCr203  (6),  whatever  the  proportions  of  oxide  and  dichroaiate 
taken.  By  method  III,  mixtures  of  the  two  products  (a)  and 
(h)  are  usually  obtained.  The  author  has  previously  shown  (Abstr., 
1889, 1111)  that  the  normal  chromite  is  obtained  in  regular  octahedra 
by  passing  the  vapour  of  zinc  chloride  over  potassium  chromate 
mairtained  at  a  white  heat. 

Cadmuim   Chrouutt. — Tne  normal   chromite  is  obtained  as  a  green 
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powder  at  any  temperature  above  a  red  heat.  The  crystalline  sub- 
stance may  be  obtained  by  passing  the  vapour  of  cadmium  chloride 
over  strongly  heated  chromate.  W.  T. 

New  Oxygen  Compound  of  Molybdenum.  By  E.  Pochard 
(Compt.  rend..  112,  720 — 722). — It  is  well  known  that  hydrogen  per- 
oxide produces  an  orange  coloration  when  added  to  a  solution  of  an 
alkaline  molybdate,  but  the  nature  of  the  product  has  not  been 
investigated. 

Molybdic  acid,  which  is  insoluble  in  water  and  in  acids,  dissolves 
readily  when  gently  heated  with  hydrogen  peroxide,  forming  a  yellow 
liquid,  and  the  product  of  the  action  of  hydrogen  peroxide  on  molyb- 
dic acid  or  alkaline  molybdates  gives  no  precipitate  with  phosphoric 
acid.  Ammonium  paratungstate  behaves  like  molybdic  acid,  and 
readily  dissolves  in  hydrogen  peroxide,  whilst  solutions  of  alkaline 
tungstates  that  have  been  mixed  with  hydrogen  peroxide  no  longer 
give  precipitates  with  acids. 

Potassium  trimolybdate  dissolves  in  hydrogen  peroxide,  forming  an 
orange-yellow  solution  which,  when  concentrated  at  a  gentle  heat, 
deposits  beautiful,  yellow  crystals  (seemingly  triclinic)  of  the  com- 
position K20,Mo207,4H20.  When  heated  gently  in  a  vacuum,  they 
lose  water  and  oxygen,  and  leave  a  white  residue  of  acid  potassium 
molybdate.  The  yellow  compound  is  soluble  in  hot  water,  but  is 
only  slightly  soluble  in  alcohol. 

Ammonium  molybdate,  when  evaporated  with  hydrogen  peroxide 
at  100°,  yields  yellow  crystals  (seemingly  monoclinic)  of  the  analogous 
compound  (NH4)oO,Mo207,4H20,  very  soluble  in  water,  but  insoluble 
in  alcohol.  When  carefully  heated  in  a  vacuum,  ammonia,  water,  and 
nitrogen  are  evolved  and  molybdic  acid  is  left. 

Molybdic  acid,  when  evaporated  in  a  vacuum  with  hydrogen  per- 
oxide, jields  only  a  reddish-yellow,  amorphous  residue  insoluble  in 
water. 

The  potassium  and  ammonium  salts  are  decomposed  by  alkalis 
with  evolution  of  oxygen  ;  hydrochloric  acid,  when  heated  with  them, 
evolves  chlorine  ;  potassium  iodide  rapidly  turns  brown,  owing  to  the 
liberation  of  iodine.  The  two  salts  are  derived  from  a  new  higher 
acid  of  molybdenum,  permolybdic  acid,  Mo207,a:H20.  C.  H.  B. 

New  Oxygen  Compound  of  Tungsten.  By  E.  Pochard  (Compt. 
rend.,  112,1060 — 1062). — A  solution  of  sodium  paratungstate,  when 
boiled  for  a  few  minutes  with  hydrogen  peroxide,  assumes  a  yellowish 
tint  and  no  longer  gives  any  precipitate  with  nitric  acid.  When  evapo- 
rated in  a  vacuum,  a  syrupy  liquid  remains  which  deposits  small,  white, 
radiating  crystals  of  the  formula  Xa20,W,07,2H20.  The  crystals 
are  more  soluble  in  water  than  sodium  paratungstate,  and  give  off 
water  w4ien  heated  in  a  vacuum,  finally  decomposing  with  evolution 
of  oxygen  if  the  heating  be  continued. 

Ammonium  paratungstate  yields  a  similar  salt.  Alkalis  destroy 
these  salts  with  liberation  of  oxygen.  Solutions  of  the  new  salts 
liberate  iodine  from  potassium  iodide  and  chlorine  from  hydrochloric 
acid. 


^H     Thiovanadates.      By  G.  Kruss  and  K.  Ohnmais  (Annalen,  263, 

^p39 — 72). — 111  this   paper  the  authors   give  a  rather  more  complete 

account  of  the  methods    of   preparation   and    properties   of  various 

thiovanadates,  all  of  which  have  been  previouslv  described  (compare 

Abstr.,  1890,  1381).  F.  S.  K. 
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These  oxygenated  compounds  are  hypertungstates  analogous  to  the 
[by permolybdates  (preceding  abstract).  W.  T. 
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Formation  of  Graphite  by  Contact  Metamorphosis.  By 
R.  Beck  and  W.  Luzi  {Ber.,  24,  1884 — 1886).— Graphite  occurs  in 
many  different  associations  in  nature.  Quite  recently  the  authors 
have  discovered  some  beautifully  crystallised  graphite  in  rocks  which 
have  been  metamorphosed  by  contact  with  ancient  volcanic  rocks  ; 
the  graphite  crystals  are  easily  discernible  from  the  amorphous  carb- 
onaceous substances  of  the  original  clay  slates  and  siliceous  slates. 
Mention  is  made  in  the  literature  of  the  apparent  occurrence  of 
graphite  in  certain  slates  metamorphosed  by  granite,  but  analytical 
and  crystallographic  data  are  wanting.  The  authors  have  now 
proved  that  graphite  has  been  formed  from  carbonaceous  substances 
by  contact  metamorphosis  in  the  case  of  certain  rocks  in  Saxony.  In 
Pirna  and  Kreischa,  upper  Silurian  clay  slates  and  siliceous  slates 
occur,  which  are  very  rich  in  carbonaceous  substances,  and  lie 
partially  within  the  region  of  contact  of  the  granite  and  hornblende- 
granite  ;  those  within  this  region  of  contact  have  become  converted 
into  graphitic  rocks.  A  chiastolite  slate  and  a  graphitic  quartzite 
were  examined.  The  former  occurred  imbedded  in  the  much 
metamorphosed  grey  trap  of  Burkhardt  Forest ;  whilst  the  latter 
turned  out  to  be  a  true  contact  rock  from  the  immediate  vicinity  of 
the  granite  in  Bohrsdorfer  Valley,  Kreischa;  both  have  been  formed 
from  original  siliceous  slates,  and  their  composition  and  structure 
show  that  they  are  true  contact  products.  The  graphite  from  the 
chiastolite  slate  formed  completely  opaque,  jagged  lumps  having  a 
metallic  lustre  by  retiected  light,  and  measuring  between  0'003  and 
002  mm.  ;  whilst  the  carbonaceous  particles  in  the  unaltered  upper 
Silurian  clay-slates  and  siliceous  slates  were  almost  too  small  to 
measure  (below  0001  mm.).  There  were  also  some  isolated  perfect 
hexagonal  crystals.  The  quartzite  was  still  richer  in  graphite,  which, 
moreover,  occurred  in  more  beautiful  crystals  ;  viewed  under  a  lens, 
the  quartzite  appeared  to  consist  of  a  crystalline  mixture  of  quartz 
and  graphite.  The  graphite  frequently  existed  as  hexagonal  crystals, 
f^ome  having  plain  faces  and  some  rounded.  Single  well  formed 
crystals  measured  003  mm.  It  occurred  most  frequently,  however, 
^^  FKgecl,  ramified,  irregular,  crystalline  aggregates  of  O'S  mm.  from 
which    sometimes   crystallographically     perfect    individual    crystals 
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g^rew  out.  The  graphite  had  a  greasy  feeling,  and  produced  a  metallic 
streak;  it  had  also  a  metallic  lustre.  Analysis  showed  that  the 
graphite  from  the  chiastolite  slates  had  the  composition  C  =  98'84  per 
cent.,  H  =  021  per  cent.  ;  whilst  that  from  the  graphitic  quartzite 
had  the  composition  C  =  99*94  per  cent.,  K  =  005  per  cent.  The 
graphitic  quartzite  itself  contained  over  2  per  cent,  of  graphite,  and 
its  specific  gravity  was  2*62 — 2*637. 

Proof  is  therefore  afforded  by  this  discovery  that  graphite  is 
formed  in  nature  from  amorphous  carbon  in  much  the  same  manner 
as  it  is  produced  artificially.  A.  R.  L. 

Action  of  Dry  Hydrogen  Sulphide  on  Metals ;  Synthesis  of 
Minerals.  By  R.  Lorenz  (Ber.,  24,  1501—1510). —  The  author  has 
previously  observed  that  when  zinc  sulphide  containing  ammoniuni 
chloride  is  strongly  heated,  the  zinc  sulphide  volatilises  and  is  ob- 
tained from  the  sublimate  in  a  crystalline  condition.  Corresponding 
experiments  made  with  ferrous  sulphide  containing  ammonium 
chloride  gave  similar  results  (see  also  Weiuschenk,  Zeit.  fur  Kryst.,  17, 
486).  This  volatilisation  is  due  to  the  fact  that  when  the  mixture  is 
lieated,  ammonia,  zinc  chloride,  and  hydrogen  sulphide  are  formed,  and 
the  two  last-named  compounds  then  react  together  on  cooling  with 
formation  of  crystallised  zinc  sulphide.  This  is  proved  by  the  fact 
that  the  vapours  given  off  when  ammonium  chloride  is  heated  and 
driven  over  zinc  sulphide,  if  quickly  cooled,  deposit  considerable 
quantities  of  zinc  chloride.  The  method  is,  therefore,  in  principle 
identical  with  that  of  Durocher  (Compt.  rend.,  32,  Sl3),  the  presence 
of  ammonia  gas  being  of  no  importance. 

Led  by  these  experiments,  the  author  has  also  examined  the  action 
of  dry  hydrogen  sulphide  on  different  metals  ;  the  reaction  with  silver 
has,  however,  been  previously  studied  by  Deville  and  Troo.st  {Compt. 
rend.,  52,  920),  who  succeeded  in  thus  obtaining  silver-glance. 
When  the  dry  gas  is  passed  over  a  bundle  of  iron  wire  heated  to  a 
temperature  rather  below  the  melting  point  of  the  sulphide,  the  wire 
became  covered  with  a  layer  of  crystallised  iron  sulphide,  which,  on 
crystallographic  investigation,  proved  to  be  troilite  ;  the  quantity  of 
sulphur  in  the  different  parts  is,  however,  not  quite  constant.  If 
dilute  hydrogen  sulphide  be  employed,  the  crystals  are  more  sharply 
developed,  and  appear  to  be  hexagonal  and  hemimorphic. 

Nickel,  under  similar  circumstances,  does  not  yield  crystals  of 
millerite,  but  forms  a  crystalline  crust  of  nickel  sulphide.  The 
vapour  of  zinc  on  the  other  hand,  readily  reacts  with  dry  hydrogen 
sulphide  forming  a  conglomerate  of  wurtzite  crystals,  which  are  also 
hemimorphic.  Cadmium  vapour  acts  still  more  readily,  so  that  the 
reaction  may  be  carried  out  in  an  ordinary  combustion  tube.  The 
product  is  a  mixture  of  hexagonal  greenockite  crystals  with  a 
hitherto  unknown  moditication  of  cadmium  sulphide  which  forms 
monosymmetric  twin  crystals.  H,  G.   C. 

Artificial  Formation  of  Daubreelite.  By  S.  Melnier  {Compt. 
rend.,  112,  818 — 820). — Hydrogen  sulphide  is  passed  at  a  red  heat, 
over  (1)  a  mixture   of  ferrous   chloride  and  chromic  chloride;  (2^ 
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finely  powdered  native  chrome  iron  ore ;  or  (3)  an  alloy  of  iron 
and  chromium.  The  alloy  of  iron  and  chromium  (Abstr.,  1890,  568) 
gives  the  best  results.  Pyrrhotine  is  formed  in  distinct  hexagonal 
crystals,  and  when  this  is  removed  by  treatment  with  hydrochlori(3 
acid,  a  black,  crystalline  powder  is  left,  which  has  the  composition 
and  all  the  properties  of  natural  daubreelite,  FeCr2S4.  The  powder 
consists  of  irregular  angular  grains  with  distinct  and  brilliant  cleavage 
faces,  but  very  little  indication  of  any  specific  forms  ;  sp.  gr.  =  6. 
It  dissolves  in  nitric  acid  and  had  the  composition,  in  one  case, 
S4501;  Fe  19-99;  Cr  35-0  =  lOO'UO. 

The  simultaneous  formation  of  pyrrhotine  is  of  great  interest  since 
the  two  minerals  are  consttintly  found  associated  in  meteoric  iron. 
The  results  aft'ord  further  evidence  in  support  of  the  view  that  holo- 
siderites  are  formed  by  the  interaction  of  gases.  C.  H.  B. 

Artificial  Production  of  Hyalite  at  the  Ordinary  Tempera- 
ture. By  fc>.  Meunier  (Compt.  rend.,  112,  953 — 954). — A  porous  cell 
containing  Nordhausen  sulphuric  acid  is  placed  in  a  syrupy  solution 
of  sodium  silicate  ;  in  less  than  48  hours  all  the  alkaline  silicate  is 
replaced  by  a  granular,  hyaline,  colourless,  and  fragile  substance. 
Prolonged  boiling  with  successive  quantities  of  ordinary  sulphuric 
acid  reujoves  all  the  sodium,  and  washing  with  boiling  water  removes 
the  sulphuric  acid  without  otherwise  affecting  the  product. 

The  product  contains  5'69  per  cent,  of  water,  but  it  is  evident  that 
all  the  grains  are  not  hydrated  to  the  same  extent ;  when  strongly 
heated,  some  become  opaline  and  opaque,  whilst  others  remain  hyaline 
and  transparent.  The  latter,  althougti  soluble  in  concentrated  alku- 
line  solutions,  act  strongly  on  polarised  light ;  they  have  no  crystal- 
line form,  but  the  planes  of  fracture  recall  cleavage  planes  and  give 
elongated  forms,  tlie  optical  extinction  following  the  direction  of  the 
elongation  Many  of  the  fractures  are  conchoidal,  and  the  general 
properties  of  the&e  hyaline  granules  agree  with  those  of  the  opal  of 
Poiit-du-Chateau. 

Amongst  the  portions  that  are  not  affected  by  a  bright-red  heat  are 
thin  plates  with  parallel  surfaces  otten  more  than  10  mm.  broad, 
resembling  lamellaj  of  glass.  Between  crossed  Nicols  they  show  a 
crowd  of  black  crosses  similar  to  those  shown  by  spherulitic  opal. 

C.  H.  B. 

Artificial  Periclase ;   A  Product  of  the  Magnesium  Chloride 

Industry.  By  H.  Otto  and  J.  H.  Kloos  (Ber.,  'Z4:,  1480—1482).— 
Artificial  periclase  is  formed  under  certain  conditions  in  the  furnaces 
in  which  magnesium  oxy chloride  is  heated  for  the  preparation  of 
hydrochloric  acid  and  chlorine.  In  the  course  of  repairing  one  of  the 
muffle  furnaces  used  for  this  purpose,  large  blocks  of  magnesia  were 
removed,  which,  on  examination,  were  found  to  contain  druses  filled 
with  crystals  of  periclase.  These  varied  in  size  from  almost  micro- 
scopic crystals  to  octahedra  having  an  edge  4  mm.  in  length,  and 
showed  a  strong  diamond  lustre.  In  the  larger  crystals,  the  edges 
were  frequently  rounded  off  by  a  combination  with  a  forty-eight 
sided  ij^ure,   these  having   usually  a  yolljwiah-gi'dy  colour,   bub  the 
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smaller  crystals  were  for  the  most  part  sharply  developed  and  colour- 
less. 

Two  specimens  were  analysed  with  the  following  result  : — 

I.  II. 

MgO 98-21  97-94 

Fe,03 1-57  1-70 

The  specific  gravity  was  found  to  be  8-555  and  3-571,  which  is 
considerably  less  than  that  of  the  natural  periclase  (3-75),  and  also  of 
Kose's  artificial  preparation  (3-644),  this  being  probably  due  to  the 
fact  that  they  contain  less  iron.  The  crystals  show  a  very  distinct 
(mbical  cleavage  and  have  a  hardness  between  that  of  felspar  and 
quartz.  •  H.  G.  C. 

Chromite.  By  H.  Pemberton,  Jun.  (Chem.  Neios,  63,  241—242).— 
On  the  Pacific  Coast  of  the  United  States  there  are  several  deposits  of 
chromite,  and  it  is  found  throughout  the  Santa  Lucia  mountains  and 
the  coast  hills  of  San  Luis,  Obisbo  Co.,  California,  in  serpentine  rocks 
in  greater  or  less  masses,  existing  as  loose  and  fragmentary  rocks  in 
the  ravines  and  as  pockets  and  veins  on  the  mountains;  a  sample 
obtained  from  the  Pick  and  Shovel  mine,  located  on  the  South  Fork 
of  Chorro  Creek,  at  an  elevation  of  1800  feet,  gave  the  following 
numbers  on  analysis  : — 

CrsOa.      AI2O3.      FesOa.      MgO.        FeO.       MnO.      SiOj.       FgO.        Total. 

52-68     11-40     3-52      16-23     11-77     O'lo     3-40     O'k     100  09 

Deducting  the  water  and  the  magnesia  and  silica  due  to  gangue, 
the  numbers  for  the  pure  mineral  became — 

Cr^Og.  AI2O3.  FeoOg.         MgO.  FeO.  MnO. 

56-96         12-32        3-81         14-02         12  73        0-16 

from  which  is  deduced  the  relationship 

il.03  :  RO  =  1-00  :  1-02. 

To  decompose  the  mineral,  it  is  mixed  with  sodium  carbonate, 
heated  over  night  by  a  Bunsen  burner  in  a  loosely-covered  crucible, 
and  the  next  morning  it  is  heated  for  an  hour  over  a  blast  lamp, 
stirring  frequently.  The  ferrous  oxide  was  determined  by  dissolving, 
in  sulphuric  acid,  sp.  gr.  1-34,  in  a  closed  tube,  under  pressure. 

D.  A.  L. 

Crystallised  Azurite  from  Arizona.  By  0.  C.  Farrixgton 
(Amer.  J.  Sci.,  41,  300 — 307). — The  author  has  made  a  detailed 
crystal lographic  study  of  the  crystals  of  azurite  from  Arizona.  Alto- 
gether 21  forms  were  observed  on  these  crystals,  four  of  which  are 
new.  The  axial  ratio  deduced  from  the  measurements  made  is 
a:b  :  c  =  0-85676  :  1  :  0-88603 ;  /3  =  87"  36'.  This  result  differs 
but  little  from  that  deduced  by  Schrauf  from  his  measurements  of 
crystals  from  European  localities.  B.  H.   B. 

Ferro-goslarite,  a  New  Variety  of  Zinc  Sulphate.  By  H.  A. 
Wheeler  (Amer.  J.  Sci.,  41,  212). — In  a  zinc  mine  at  Webb  City, 
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Jnsper  Co.,  Missouri,  there  occurs  a  new  variety  of  goslarite,  contain- 
ino-  about  5  per  cent,  of  ferrous  sulphate.  It  appears  as  incrustations 
on  the  wall  of  a  large  body  of  zinc  blende.  Analysis  shows  that  the 
mineral  is  a  double  sulphate  of  zinc  and  iron,  in  the  ratio  of 
4-9  per  cent.  FeS04,  to  55*2  ZnS04,  or  nearly  1  to  11.  As  the  pro- 
perties of  the  mineral  correspond  closely  to  those  of  goslarite,  the 
author  has  given  it  the  name  of  ferro-goslarite.  B.  H.   B. 

Halotrichite  from  Colorado.  By  E.  H.  S.  Bailey  (Amer.  J.  Sci., 
41,  296 — 297). — This  mineral  was  found  in  the  Elk  mountain  range, 
Pitkin  Co.,  Colorado,  and,  as  no  record  could  be  found  of  the  descrip- 
tion of  this  mineral  from  an  American  locality,  the  author  has  sub- 
mitted it  tu  analysis.     The  results  were  as  follows  : — 


SiOo. 

SO3. 

AI2O3. 

TeoOa. 

FeO. 

MgO. 

H2O. 

Total. 

0-42 

33-46 

12-98 

1-60 

5-19 

0-17 

46-04 

99-86 

It  is,  therefore,  essentially  a  sulphate  of  aluminium  and  iron,  with 
part  of  the  alumina  replaced  by  ferric  oxide,  and  part  of  the  ferrous 
oxide  replaced  by  maguesia,  B.  H.  B. 

Occurrence  of  PoUucite  at  Hebron,  Maine.  By  H.  L.  Wells 
(Amer.  J.  Sci.,  41,  213 — 220). — The  author  announces  the  discovery 
of  pollucite,  the  mineral  originally  termed  pollux  by  Breithaupt,  in  a 
new  lorality.  Hitherto  this  rare  mineral  has  been  found  only  on  the 
island  of  Elba.  Its  composition  adds  greatly  to  its  interest,  as  it  is 
the  only  known  mineral  of  which  caesium  is  an  essential  constituent. 
Analysis  of  pollucite  from  the  new  locality  at  Hebron,  Maine,  gave 
the  Ibllowing  results  : — 


H20. 

Si02. 

AI2O3. 

CaO. 

CS2O. 

K2O. 

Na20. 

Li20. 

Total. 

1-53 

43-48 

16-41 

0-21 

36-77 

0-47 

1-72 

0-03 

100-62 

From  this  the  formula  H2R4Al4(Si03)9is  calculated.  A  comparison 
of  all  the  ratios  calculated  from  the  published  analyses  of  pollucite, 
makes  it  probable  that  the  new  formula  can  be  assigned  also  to  the 
Elba  mineral.  B.  H.  B. 

Pink  Grossularite  from  Mexico.  By  C.  F.  de  Landero  (Amer. 
J.  ^'ci.,  41,  321 — 323). — The  occurrence  of  pink  garnets  at  Xalostoc, 
in  Mexico,  has  been  known  for  some  years,  but  the  locality  had  not 
been  properly  explored,  the  specimens  obtained  being  merely  from  the 
surface.  Analysis  of  very  pure  crystals,  obtained  in  January  of  this 
year,  gave  the  following  results : — 

SiOa.  AI2O3.  Fe203.  CaO,  MgO. 

40-64         21-48         1-57         35-38         0-75 

The  formula  is  (CaMg)3(AloFe2)Si30i2.  The  crystals  are  rhombic 
dodecahedra,  with  a  sp.  gr.  of  3-516,  and  a  hardness  of  7*5. 

B.  H.  B. 

Occurrence  of  Xenotime  as  an  Accessory  Constituent  of 
Rocks.     By  0.  A.  Derby  (^Amer.  J.   Sci.,  41,   308— 311).— In  the 
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exarninatioTi  of  the  heavy  residues  obtainefl  by  coneentrafion  in  the 
p old-washer's  pan  of  crushed  samples  of  a  laro-e  nnmber  of  Brazilian 
ciystalline  rocks,  the  rare  mineral  xenotime  has  been  found  to  be  a 
fairly  constant  accessory  of  the  mnscovite  granites.  The  xenotime 
occurs  in  the  well-known  octahedral  form,  witb  the  prismatic  faces 
barely  noticeable.  Samples  of  muscovite  ofranite  from  21  different 
locab'ties  were  tested,  and  of  these  14  gave  xenotime,  alw\ays  accom- 
■fianied  by  zircon,  and  in  all  but  three  cases  by  monazite.  The  almost 
constant  occurrence  of  these  cerium  and  yttrium  phosphates  in  the 
Brazilian  rocks  suggests  the  hypothesis  that  they  will  be  found  in 
similar  rocks  all  over  the  world.  B.  H.  B. 

Magnetite  Ore  Districts  in  Brazil.  By  0.  A.  Dei?bt  (Amer.  J. 
Sgi.,  41,  311 — 321). — The  districts  of  Jacupiranga  and  IpanemaafFord 
instances  of  wliat  appears  to  be  a  hitherto  unnoticed  mode  of  occur- 
rence and  association  of  magnetic  iron  ores.  In  specimens  of  nearly 
pure  ore  from  the  former  district,  the  magnetite  forms  a  continuous 
network  enclosing  detached  grains  of  pyroxene  in  part  altered  to 
mica.  This  peculiar  rock  is  distinguished  as  jacupiravgite.  The 
rocks  included  under  this  title  present  the  various  types  of  pure 
magnetite,  magnetite  with  accessory  pyroxene,  pyroxene  with  acces- 
sory magnetite,  and  pyroxene  and  nepheline  with  biotite  and  olivine 
as  accessory  or  essential  constituents.  The  gradual  passage  from  one 
type  to  another  has  been  satisfactorily  proved.  At  Ipanema.  a  rock 
of  similar  composition  cuts  the  carboniferotis  strata.  B.  U.  B. 

Occurrence  of  Sulphur  in  Marine  Muds  and  Nodules,  and 
its  bearing  on  their  Mode  of  Formation.  By  J.  Y.  Bichanan 
{Proc.  Boy.  Soc.  Edin.,  18,  17 — 39). — The  examination  of  muds  ob- 
tained from  the  bottoms  of  various  seas  showed  that  they  are,  as  a 
rule,  nearly  black,  owing  to  the  presence  of  ferrous  sulphide:  this 
blackness  is,  however,  not  found  on  the  immediate  surface  layer, 
because  the  sulphide  in  presence  of  water  and  oxygen  is  oxidised, 
Fulphur  being  set  free,  and  the  dark  blue  changed  to  a  reddish  colour. 
The  presence  of  ferrous  sulphide  is  ascribed  to  annelids  who,  in  search 
of  food,  pass  the  mud  through  their  bodies,  and  thus  the  sulphates 
present  are  converted  into  sulphides ;  at  the  same  time  the  coarser 
particles  are  rendered  finer.  All  the  deep-sea  muds  and  manganese 
concretions,  when  fresh,  yield  ammonia  when  heated,  demonstrating 
the  presence  of  oroanic  matter;  when  such  "blue  mud"  is  dried, 
no  sulphide  is  to  be  found,  but  the  mass  is  permeated  with  fine 
particles  of  ferric  oxide.  The  free  sulphur  was  estimated  by  diges- 
tion with  chloroform,  and  weighing  the  residue  after  evaporation. 
By  far  the  largest  percentage  of  sulphur  was  found  in  clay  from  the 
Sound  of  Jura,  the  quantity  amounting  to  0"4  per  cent. ;  a  radiolarian 
ooze  from  the  I^orth  Pacific,  at  a  depth  of  2900  fathoms,  contained 
00031  per  cent. ;  the  percentages  of  sulphur  in  other  muds  is  given  in 
a  table. 

The  method  employed  to  estimate  the  ferrous  sulphide  was  based 
on  the  reaction  of  ferric  chloride  in  excess  on  the  sulphide,  whereby 
ferrous   chloride  is  formed,  the  amount  produced  being  estimated  by 
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•po+aspinm  perTnang'anafe ;  other  ferrous  oompounrlR  present  were 
estimated  by  treatment  of  the  mud  with  hydrochloric  acid  anrl  titrat- 
ing with  permanganate.  E.  W.  P. 

Action  of  Metallic  (and  other)  Salts  on  Calcium  Carbonate. 
Bv  R.  Irvine  and  W.  S.  Anderson  (Proc.  Roy.  Snr.  Edin.,  18, 
.52 — 54). — Corals  were  exposed  to  the  action  of  solutions  of  raan- 
pranese,  zinc,  chromium,  mercury,  and  tin  chlorides,  iron  sulphate, 
nickel,  cobalt,  copper,  lead,  and  silver  nitrates,  and  ammonium  phos- 
phate. The  action  of  salts  of  nickel  and  cobalt  was  very  slow,  whilst 
that  of  copper  and  mangfanese  was  rapid.  In  most  cases  theie  is  a 
flirfect  interchange,  the  oxide  of  the  metal  taking  the  place  of  the 
lime.  With  ammonium  phosphate,  the  interchange  was  between  the 
carbonic  anhydride  of  the  coral  and  the  phosphoric  anhydride  of  the 
phosphate  ;  it  is  probable  that  this  reaction  accounts  for  the  formation 
of  calcium  phosphate  deposits  through  the  excreta  of  birds  deposited 
on  coral  or  calcium  carbonate,  but  only  in  rainy  climates,  for  without 
water  the  chansre  does  not  occur.  Silver  and  mercury  salts  are 
deposited  as  oxides.  E.  W.  P. 

Manganese  Deposits  in  Marine  Muds.  By  R.  Irvine  and  J. 
CiLSON  (Proc.  Roij.  Soc.  Edin.,  18,  54—59). — The  authors  do  not 
consider  the  present  theories  of  Buchanan  and  Murray  as  sufficiently 
or  correctly  accounting  for  manganese  ^lodules  found  in  sea  mud. 
They  base  their  new  theory  on  the  following  experiment: — When 
ferrous  and  manganous  carbonates  were  mixed  with  decomposing^ 
mussel  flesh,  the  mass  became  black  and  evolved  hydrogen  sulphide  : 
air  was  then  blown  through  the  mixture  for  12  hours,  after  which  no 
manganese  was  found  in  the  solid  residue,  whilst  all  the  iron  had  been 
converted  into  sulphide  ;  they  therefore  conclude  that  the  formation 
of  manganese  sulphide  cannot  be  a  result  of  the  animal  liff^,  or  the  de- 
composition of  animal  matter,  at  the  sea-bottom,  for  carbonic  anhydride 
must  always  be  present  in  excess.  Buchanan  does  not  give  proofs  of 
presence  of  manganese  sulphide,  but  relies  on  the  analosry  of  man- 
ganese to  iron.  E.  W.  P. 

Composition  of  some  Deep-Sea  Deposits  from  the  Mediter- 
ranean. By  J.  Y.  Buchanan  (Proc.  Boy.  Soc.  Edin.,  18,  131—1.38). 
— The  muds  of  which  analyses  are  given  were  collected  on  the  line 
of  the  telegraph  cable  between  Marseilles  and  Algiers  ;  the  depths  at 
which  they  were  collected  vary  from  265  to  1536  fathoms.  The 
methods  of  analyses  are  stated ;  the  Si02  was  found  to  varv  from 
14-79  to  44-37  per  cent.;  FczOg,  3-45  to  6-64;  ALA,  130  to' 12-30; 
CaCOg,  18-3  to  47-1  ;  loss  on  ignition,  2-90  to  10*89  ;  further  analyti- 
cal details  are  given,  E.  W.  P. 

Silica  and  the  Siliceous  Remains  of  Organisms  in  Modem 
Seas.  By  J.  Murray  and  R.  Irvine  {Proc.  Roy.  Soc.  Edin.,  18,  2-29 — 
258). — Analyses  of  sea-water  show  that  only  1  part  of  silica  is  contained 
in  200,000  to  500,000  parts  of  sea- water,  so  that  it  is  inconceivable  that 
diatoms  and  other  forms  of  life   obtain  the  silica  necessary ,for  their 
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growth  from  the  water.  It  appeared  probable,  however,  that  the 
silica  was  derived  from  the  suspended  clay,  and  this  idea  received 
considerable  support  from  the  fact  that  waters  of  high  salinity  con- 
tain less  suspended  mud  than  those  of  low  salinity ;  moreover,  higher 
temperatures  prevent  suspension  of  matter,  it  being  also  known  that 
siliceous  organisms  are  more  abundant  in  shore  waters,  or  in  waters 
of  low  salinity  and  in  cold  waters,  as  for  instance  diatoms  in  brackish 
waters,  and  in  those  of  the  cold  southern  and  Polar  seas,  and  radiolaria 
in  Polar  waters,  and  in  the  West  Pacific  and  East  Indian  oceans, 
where  there  is  a  relatively  low  salinity.  There  are  other  theories 
propounded  to  explain  the  source  of  soluble  silica,  but  the  authors 
are  still  experimenting,  with  the  view  of  definitely  settling  the 
question.  E.   W.  P. 


Organic    Chemistry. 


Formation  of  Ethers  (in  the  Preparation  of  Isoallylene  and 
its  Homologues  from  the  corresponding  Halogen  Derivatives 
and  Alcoholic  Potash.  By  W.  Vaubel  (Ber.,  24,  1685—1695).— 
Isoallylene,  CH2!C!CH2,  can  be  prepared  by  three  methods,  namely,  by 
the  electrolysis  of  potassium  itaconate,  by  the  action  of  sodium  on 
/3-chlorallyl  chloride,  and  by  the  action  of  zinc-dust  and  alcohol  on 
dibromopropylene,  CHziCBr'CHgBr.  By  the  action  of  alcoholic 
potash  on  allyl  bromide,  allyl  ethyl  ether  is  formed,  together  with  a 
small  quantity  of  isoallylene.  The  present  paper  deals  with  the 
behaviour  of  allyl  halogen  compounds  with  alcoholic  potash. 

Allyl  Bromide. — If  allyl  bromide  is  added  to  concentrated  alcoholic 
potash,  at  first  only  a  small  quantity  of  potassium  bromide  is  preci- 
pitated ;  after  five  minutes,  however,  a  violent  reaction  sets  in, 
bubbles  of  isoallylene  are  given  off,  and  heat  is  liberated  in  quantity 
sufiicient  to  cause  the  boiling  of  the  mixture.  The  semi-solid  mixture 
which  remains  consists  of  potassium  bromide,  alcoholic  potash,  and 
allyl  ethyl  ether.  Several  experiments  are  described,  with  the  object  of 
determining  the  conditions  under  which  the  greatest  yield  of  isoallylene 
is  obtained.  The  results  show  that  the  best  yield  is  obtained  by 
using  equivalent  quantities  of  allyl  bromide  and  alcoholic  potash  at 
13° ;  10  grams  of  allyl  bromide  then  yield  66  5  c.c.  of  isoallylene. 
Raising  the  temperature,  or  the  use  of  excess  of  potash  or  alcohol, 
reduces  the  yield  considerably. 

Allyl  Chloride. — Equivalent  proportions  were  used  as  with  the  brom- 
ide. The  reaction  takes  place  very  slowly  at  the  ordinary  tempera- 
ture (16°)  ;  on  heating  on  the  water-bath,  56  c.c.  of  isoallylene  were 
obtained,  whilst  6"1  grams  of  allyl  chloride  remained  unaltered. 

Allyl  Iodide. — The  reaction  takes  place  slowly  at  the  ordinary  tem- 
perature. 10  grams  of  allyl  iodide  at  18°  in  one  hour  yielded  19  c.c. 
of  isoallylene;  at  100°,  however,  115  c.c.  was  obtained. 
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^K  The  above  reaction  is  not  a  convenient  method  for  the  preparation 
of  isoallylene,  since  only  1  per  cent,  of  the  allyl  bromide  and  9  per  cent, 
of  the  iodide  is  converted  into  it.  The  reaction  probably  takes  place 
according  to  the  equations  CgHsBr  +  KOH  =  C3H4  +  KBr  +  H2O 
and  C3H4  +  EtOH  =  CaHs'OEt.  It  is  not  probable  that  the  ether  is 
formed  first,  and  that  this  breaks  up  into  alcohol  and  isoallylene.  Ex- 
periments to  settle  this  point  gave  the  following  results: — Allyl  ethyl 
ether  usually  decomposes  so  as  to  yield  allyl  alcohol  and  ethyl  alcohol, 

)        but  even  when  boiled  with  alcoholic  potash  no  reaction  takes  place. 

I^K    If  alcohol  cooled  below  0°  be  saturated  with  isoallylene,  and  the  solu- 

■  ^^;ion  heated  in  sealed  tubes  with  solid  potash,  first  at  100°,  and  then 
at  150 — 170°,  allyl  ethyl  ether  is  formed.  The  ether  is  not  formed 
when  isoallylene  and  ethyl  alcohol  are  heated  alone,  but  in  this  case  a 
liquid  is  obtained  which  the  author  considers  is  a  polymeride  of 
isoallylene.  It  quickly  resinifies  on  exposure  to  air,  or  bj  the  action  of 
dilute  sulphuric  acid,  and  gives  a  white  precipitate  with  mercuric 
chloride.    Allyl  ethyl  ether  also  gives  a  white  compound  when  shaken 

y       with  mercuric  chloride. 

Tetramethylisoallylene,  CMe2!C!CMe2,  is  obtained  by  the  action  of 
Icoholic  potash  on  the  chloride  CHMe2*CCl2*CHMe2.  It  forms  a 
white  precipitate  with  mercuric  chloride ;  and  it  is  probable  that  this 
reaction  is  characteristic  of  isoallylene  and  its  homologues.  Isoallylenti 
and  its  homologues  cannot  be  obtained  in  any  quantity  from  the  cor- 
responding alkyl  halogen  compounds  and  alcoholic  potash  ;  instead  of 
the  hydrocarbons,  ethers  are  formed.  There  are,  however,  two  excep- 
tions, the  hexine,  CMe2!CH*CH!CH2,  which  is  obtained  from  dimethyl- 
allylcarbinyl  chloride,  and  tetramethylisoallylene  obtained  as  above. 

The  author  suras  up  the  results  already  obtained  as  follows  : — 
(1.)  When  alkyl  halogen  compounds  are  decomposed  with  alcoholic 
potash,  a  hydrocarbon  is  always  formed,  but  under  certain  conditions 
it  is  converted  into  an  ether.  (2.)  Alkyl  halogen  compounds  which 
already  contain  a  double  bond  always  yield  a  hydrocarbon  containing 
a  treble  bond,  even  if  the  formation  of  a  hvdrocarbon  with  two  double 
bonds  is  possible,  thus,  CHoiCBrCHa  +  KOH  =  CHiC-CHa  +  KBr  + 
H2O.  (3.)  Those  halogen  compounds  which  already  contain  a  double 
bond,  and  ought  to  yield  hydrocarbons  with  two  double  bonds,  yield 
these  hydrocarbons,  but  the  greater  part  combines  with  the  alcoholic 
potash  to  form  an  ether.  If,  however,  the  ether  would  be  a  tertiary 
ether,  then  the  hydrocarbon  remains  unchanged,  as  is  the  case  in  th& 
formation  of  tetramethylisoallylene.  (4.)  The  ethers  are  not  formed 
from  an  alcohol  and  the  unsaturated  hydrocarbon  alone.  It  is  neces- 
sary that  alcoholic  potash  should  be  present.  (5.)  Isoallylene  and  its 
homologues,  and  the  ethers  obtained  from  them,  yield  white  pre> 
cipitates  with  mercuric  chloride.  This  is  proved  for  isoallylene,  tetra- 
methylisoallylene, and  ethyl  allyl  ether.  E.  C.  R. 

Purificatioii  of  Crude  Alcohol.  By  E.  Mohler  (Compt.  rend., 
112,  815 — 818). — The  author  has  applied  his  methods  of  analysis 
(this  vol.,  p.  503)  to  follow  the  rectification  of  crude  alcohol  from  treacle. 
80  per  cent,  of  the  total  alcohol  can  be  obtained  free  from  higher 
alcohols  or   other  poisonous  compounds,   the   chief  impurities  being^ 

YOL.  LX.  3  a; 
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minnte  quantities  of  ethereal  salts.  The  head  products  consist  chiefly 
of  aldehydes  and  ethereal  salts,  and  are  much  purer  than  the  tailings, 
which  contain  a  large  proportion  of  the  higher  alcohols,  chiefly  amyl 
alcohol,  with  a  small  quantity  of  aldehydes  and  ethereal  salts  of  high 
boiling  point.  C.  H.  B. 

The  Fourth  Primary  Amyl  Alcohol.  By  L.  Tissier  (Compf. 
rend.,  112,  1065 — 1068). — Trimethylethyl  alcohol  (trimethylcarhincarb- 
inol),  CMea'CHa'OH,  has  not  been  previously  prepared.  The  author 
some  time  ago  obtained  trimethyletbylamine  from  tertiary  butyl 
cyanide,  and  characterised  it  by  its  platinochloride  (Bull.  Soc.  Ghim. 
[3],  3,  497).  Frennd  and  Senze,  w^ithont  acknowledging  the  priority 
of  the  author's  work,  obtained  an  alcohol  boiling  at  102 — 103°  by 
acting  on  trimethyletbylamine,  prepared  in  the  same  way,  w^ith  silver 
nitrite,  and  called  it  trimethylethyl  alcohol.  The  substance  obtained 
by  them  has  properties  identical  with  those  of  the  tertiary  amyl 
alcohol,  dimethylethylcarbinol,  CMcaEt'OH,  first  obtained  by  Wurtz. 
Trimethylethyl  alcohol  is  prepared  by  the  reduction  of  trimethylacetic 
chloride  with  sodium  amalgam.  A  mixture  of  10  grams  of  the 
chloride  w^ith  20  grams  of  trimethylacetic  acid  is  dropped  on 
250  grams  of  3  per  cent,  sodium  amalgam,  and  well  agitated.  After 
24  hours,  on  addition  of  water,  saturation  with  potash,  and  distilla- 
tion, about  8  grams  of  an  oily  liquid  is  obtained,  which  can  be  frac- 
tionated into  portions  boiling  at  from  65—80°,  105—120°,  150—180°, 
and  above  180°.  The  fraction  passing  over  at  105 — 120°,  when  recti- 
fied, forms  a  crystalline  mass  without  action  on  polarised  light  (com- 
pare trimethylacetic  acid),  which  melts  at  48 — 50°,  boils  at  112 — 113°. 
and  exerts  a  considerable  vapour  tension,  even  at  the  ordinary  tem- 
peratures. It  dissolves  in  a  very  small  quantity  of  ether,  and  has 
all  the  characters  of  an  alcohol.  It  yields  trimethj^lacetic  acid  on 
oxidation  with  chromic  acid.  The  velocity  and  limit  of  etherification, 
determined  at  153 — 154°,  using  equivalent  proportions  of  glacial 
acetic  acid  and  the  alcohol,  were  as  follows  : — 

Velocity  . .     40-75 ;  40-69 ;  40-71.     Limit  . .      66-99  ;  672. 

The  fraction  passing  over  between  150°  and  180°  on  rectification 
yields  trimethylethyl  trimethylacetate,  a  colourless  liquid  of  agreeable 
odour,  boiling  at  164 — 166°.  On  boiling  with  dry  potash,  it  is  rapidly 
decomposed  into  trimethylethyl  alcohol  and  potassium  trimethyl- 
acetate. By  the  action  of  glacial  acetic  acid,  or  of  acetic  chloride  on 
trimethylethyl  alcohol  in  sealed  tubes,  the  acetate  is  obtained  ;  it  is  a 
colourless  liquid,  boiling  at  about  126'^,  and  having  an  odour  of 
apples. 

The  first  fraction  obtained  reduces  ammoniacal  nitrate  of  silver, 
and  forms  a  compound  with  sodium  hydrogen  sulphite,  from  which, 
after  purification,  the  aldehyde  CMea'COH  may  be  prepared  ;  it  is  a 
liquid  boiling  at  74 — 75°,  melting  at  +3°,  and  having  sp.  gr.  0-7927 
at  18°. 

It  is  proposed  to  continue  the  study  of  trimethylethyl  alcohol  and 
its  derivatives.  W.  T. 
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Constitution  of  the  Oxygen  Compounds  in  Petroleum.    By 

R.  Zaloziecki  {Ber.,  24,  1808 — 1815). — In  this  paper  the  author 
gives  an  account  of  the  oxygen  compounds  obtained  from  petroleum 
in  a  works  at  Kolomea,  and  which  were  sent  to  him  in  the  form  of 
sodium  salts.  These  were  separated  from  the  petroleum  still  present 
by  repeated  treatment  with  alkalis,  and  reprecipitation  by  acids ;  the 
resulting  brown  oil  was  treated  with  hydrogen  chloride  in  alcoholic 
solution,  and  the  mixture  of  ethyl  salts  thus  obtained  subjected  to 
fractional  distillation.  Three  of  the  fractions  appear  to  be  approxi- 
mately homogeneous,  and  yield  the  corresponding  acids  on  hydrolysis. 
From  the  analysis  of  both  acids  and  ethyl  salts,  it  would  appear  that 
the  former  have  the  composition  doHigOo,  CnHooOa,  and  C12H22O2, 
,hat  is,  they  belong  to  a  series  having  the  general  formula  C,iH2n  +  202, 

hich  is  in  agreement  with  the  results  of  previous  investigators  (this 
Journal,  1875,  248;  /.  Euss.  Ghem.  Soc,  1883,  237;  Abstr.,  1687, 
648). 

The  compound  CioHigOo,  on  treatment  with  phosphorus  and  iodine, 
yields  a  substance  containing  iodine.  The  formula  of  the  latter,  as 
deduced  simply  from  a  determination  of  the  iodine,  is  CioHnlO,  and 
not  CioHnlOo,  and  hence  the  author  concludes  that  these  compounds 
do  not  contain  the  carboxyl  group,  but  are  hydroxylactones  or  lacto- 
alcohols,  and  proposes  for  the  compound  CioHigOo  the  following  con- 
stitutional formula : — 

H.  G.  C. 

Preparation   of   Disodium    Erythroxide.      By    de   Forcrand 

{Compt.  rend.,  112,  1006 — 1009). — The  monosodium  and  monopotas- 

inm  compounds  have  been  previously  described  (see  Abstr.,  1890, 

85).      To    prepare     disodium    erythroxide,     C4H8lSra204,4H20,    three 

equivalents  of  soda  are  added  to  one  equivalent  of  erythrol,  both 

being  in  concentrated  aqueous  solution,  and  the  mixture  is  allowed 

to   evaporate   for   two    or    three    days    in    presence    of    phosphoric 

anhydride;   or  powdered  erythrol  is  dissolved  directly  in  the  most 

concentrated    soda    solution  by  a  gentle  heat.       Stellate   groups  of 

crystals  separate,  which  are  freed  from  the  mother  liquor  by  draining 

on  porous  tiles.     When  heated  at  135 — 140°  in  a  current  of  hydrogen, 

the  water  is  entirely  driven  off,  and  pure  dry  disodium  erythroxide, 

C4H8Na204,  remains  as  a  white,  amorphous,  very  hygroscopic  mass. 

This  is  the  first  disodium  alkyloxide  that  has  been  prepared  pure. 

If  the  quantity  of  soda  be  increased  to  five  equivalents,  crystals 
are  obtained  of  the  formula  C4H,Nao04  +  2NaOH  +  9-5H20.  By  a 
study  of  the  thermal  properties  of  this  substance,  it  is  evident  that  it 
IS  not  a  mixture.  The  anhydrous  compound  C4H8Na204,2]S'aOH, 
obtained  as  above  described,  decomposes  at  temperatures  higher  than 

The  first  and  second  alcoholic  hydrogen  atoms  are  readily  replaced 
by  sodium,  but  the  remaining  two  such  atoms  in  erythrol  are  not 
removable  in  the  same  manner  ;  this  fact  is  of  importance  in  connec- 
tion with  the  constitution  of  polybasic  alcohols,  particularly  as  the 
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author  lias  previously  prepared  disodium  glyceroxide,  but  has  been 
unable  to  substitute  the  third  alcoholic  hydrogen  by  sodium. 

The  question  suggests  itself  whether  the  secondary  alcohols  form 
true  alcoholates,  as  it  is  already  knoAvn  that  secondary  aldehydes  do 
not  react  with  bases  in  the  same  way  as  do  the  primary  aldehydes. 

The  author  proposes  to  investigate  isopropyl  alcohol  to  ascertain 
this  point.  W.  T. 

Refractive  Power  of  Levulose  and  Invert-sugar.  By  H.  Os  i 
(5e?\,24, 1636 — 1645). — The  differences  in  the  refractive  power  of  lev- 
ulose observed  by  various  chemists  have  led  the  author  to  carry  out  fresh 
determinations.  The  sugar  employed  was  prepared  from  inulin,  and 
was  crystallised  from  absolute  alcohol  three  or  four  times ;  t he- 
product  is  anhydrous,  is  not  hygroscopic,  and  decomposes  slowly  at 
100°.  Heating  is  without  effect  on  the  refractive  power  of  neutral 
aqueous  or  alcoholic  levulose  solutions. 

For  solutions  containing  3  to  30  per  cent,  by  weight  of  levulose 
the  refractive  power  is  given  by  the  formula  (a)20/D  =  —  (91 '90  + 
O'lllp),  where  p  is  the  percentage  of  sugar  in  grams.  These  results 
are  higher  than  those  of  Honig  and  Jesser  for  solutions  containing 
less  than  25  per  cent,  of  the  sugar;  for  concentrations  above  this,, 
the  results  are  somewhat  lower.  The  values  of  Jungfleisch  and 
Grimbert  are  about  3  per  cent,  lower  throughout,  apparently  pointing 
to  the  presence  of  some  inactive  impurity  in  their  preparations. 

A  comparison  was  instituted  between  the  actual  refractive  powers 
of  various  solutions  of  equal  parts  of  levulose  and  dextrose,  and  the 
theoretical  values  calculated  from  the  author's  numbers  for  levulose 
and  those  of  Tollens  for  dextrose ;  the  agreement  is  very  close,  and 
the  numbers  would  be  almost  identical  if  Tollens'  figures  should 
prove  to  be  slightly  too  high,  in  consequence  of  some  decomposition 
of  the  dextrose  having  taken  place  while  being  dried  at  60 — 70°. 

Comparative  experiments  were  instituted  to  show  the  amount  of 
monosaccharoses  decomposed  during  the  inversion  of  sucrose  by 
means  of  hydrochloric  acid,  acetic  acid,  and  oxalic  acid  of  various 
concentrations  and  at  different  temperatures.  Acetic  acid  decora- 
poses  levulose  at  ordinary  temperatures,  as  does  also  0*1  per  cent. 
hydrochloric  acid  at  100°;  the  best  results  are  obtained  by  heating 
the  sugar  at  60°  for  1*5  hours  with  2  per  cent,  solution  of  oxalic  acid, 
or  for  4  hours  with  1  per  cent,  solution  ;  the  presence  of  the  oxalic 
acid  is  without  effect  on  the  refractive  power  of  invert-sugar. 

The  results  of  Grubbe  are  thus  confirmed,  whilst  those  of  Jung- 
fleisch and  Grimbert  are  shown  to  be  incorrect.  J.  B.  T. 

Trehalose.  By  Maquexxe  (Compt.  rend,  112,  947—950).— 
Solutions  containing  16  and  8  per  cent,  of  trehalose  solidify  at 
—  0'895°  and  —0*43°  respectively,  and  hence  the  molecular  weight  is 
about  350,  a  result  which  shows  that  trehalose  does  not  belong  to  the 
trios es. 

Trehalose,  completely  inverted  by  sulphuric  acid,  was  treated  with 
phenylhydrazine  and  compared  with  a  solution  of  glucoae  of  equal 
reducing  power  in  the  manner  previously  described  j  they  gave  the 
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same  amount  of  glucosazone  under  the  same  conditions,  and  it  follows 
tliat  glucose  is  the  sole  product  of  the  inversion  of  trehalose,  and 
that  the  molecule  of  the  latter  contains  Ci2- 

When  boiled  with  excess  of  acetic  anhydride  in  presence  of  a  small 
quantity  of  zinc  chloride,  trehalose  yields  an  octacetin, 

Ci2Hi40n(C2H30)8, 

which,  after  crystallisation  from  alcohol,  melts  at  97 — 98°,  is 
distinctly  volatile,  burns  with  a  beautiful  white  flame,  and  is  rapidly 
hydrolysed  by  baryta  at  100°. 

It  follows  from  these  results  that  trehalose  is  an  octohydric  alcohol, 
isomeric  with  the  trae  saccharoses,  and  very  similar  to  maltose  in  its 
molecular  constitution,  but  differing  from,  the  latter  in  that  it  has  no 
faldehydic  function.  C.  H.  B. 

Xylose  from  Maize  Cobs.  By  W.  E.  Stone  and  D.  Lotz  (Ber., 
24,  1657 — 1658). — If  maize  cobs  are  treated  with  1  per  cent. 
ammonia,  and  then  extracted  for  eight  hours  with  boiling  sodium 
hydroxide  (2  per  cent.)  and  alcohol  added  to  the  extract,  a  brown, 
voluminous  precipitate  is  obtained.  2J  kilos,  of  material  yield 
200  grams  of  this  product.  The  product  dissolves  in  acids,  and 
is  precipitated  on  addition  of  alcohol ;  after  being  treated  in  this 
manner  several  times,  it  still  contains  0'76  per  cent,  of  ash.  It  is 
easily  soluble,  and  blackens  on  exposure  to  air.  When  distilled  with 
hydrochloric  acid  (sp.  gr.  =  1'06),  it  yields  48 — 50  per  cent,  of 
furfuraldehyde.  When  heated  for  eight  hours  with  sulphuric  acid 
(2  per  cent.)  on  the  water-bath,  a  sweet  syrup  is  obtained  which 
deposits  crystals  after  a  time.  These  were  identified  as  xylose  by 
determining  their  optical  activity,  [oc]^  =  19*55°,  and  by  preparing 
the  phenylhydrazide,  which  melts  at  159 — 160°,  and  is  strongly  laevo- 
rotatory.  The  yield  is  small,  and  further  experiments  showed  that 
most  of  the  product  vielding  furfuraldehyde  remains  in  the  material. 

E.  C.  R. 

Action  of  Nitric  Acid  on  Vegetable  Fibres.  By  C.  P.  Cross 
find  E.  J.  Bevan  (Ber.,  24,  1772—1776  ;  see  also  Proc.  Chem.  Soc, 
1891,  61). — In  a  recent  paper  (this  vol.,  p.  814),  Lifschiitz  has 
described  the  action  of  a  dilute  mixture  of  nitric  and  sulphuric  acids 
on  pine- wood,  chiefly  with  a  view  to  the  preparation  of  pure  cellulose, 
and  without  considering  intermediate  products  obtained  from  the 
lignin  constituents  of  the  Avood.  From  their  researches  in  a  some- 
what wider  field,  although  these  are  yet  far  from  being  completed, 
the  authors  are  in  a  position  to  state  that  Lifschiitz's  conclusions 
cannot  be  applied  to  vegetable  fibres  in  general.  They  have  already 
shown  in  previous  researches  that  with  the  typical  lignocellulose  jute 
fibre  moderately  concentrated  acid  yields  yellow  acid  compounds 
with  a  small  proportion  of  nitrogen  (Abstr.,  1880,  666),  whilst  with 
5  per  cent,  nitric  acid  the  fibres  are  converted  into  cellulose,  oxalic 
acid,  and  gaseous  products  (Trans.,  1889,  199).  They  have  shown 
that  the  jute  fibre  contains  a  closed  chain  of  carbon  atoms,  probably 

having  the  formula  M  ^)r^r^(  ,  and  that  three  of  these  have 
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combined  together  by  oxygen  condensation,  forming  a  complex  of 
18  carbon  atoms. 

When  the  fibres  are  heated  with  dilute  nitric  acid  (5 — 10  per  cent.) 
afc  50 — 60*^,  a  gas  is  evolved  which  consists  for  the  most  part  of 
nitrous  oxide,  and  only  contains  small  quantities  of  nitric  oxide  ; 
later  on,  the  evolution  of  hydrocyanic  acid  is  also  observed,  and  on 
boiling  the  product  with  alkali,  ammonia  and  more  hydrocyanic  acid 
are  formed.  Oxalic  acid  is  also  obtained,  even  at  as  low  a  tempera- 
ture as  40—50°. 

The  reaction  is  extremely  complicated,  but  it  appears  very  prob- 
able that  the  substance  is  hydrolysed  at  the  points  where  aldehyde 
condensation  has  taken  place,  nitrous  acid  being  also  formed,  which 
then  attacks  the  ketone  ring  with  formation  of  oximes  ;  these  are 
then  decomposed  by  excess  of  nitrous  acid  in  the  following  manner : — 

x:c:n-oh  +  o:n-oh  =  x:co  +  n,o  +  HoO. 

The  result,  therefore,  is  an  increase  in  the  number  of  oxygen  atoms 
in  the  molecule,  and  the  ring  is  then  split  with  formation  of  com- 
pounds of  lower  molecular  weight.  The  process  is  not  to  be  regarded, 
with  Lifschiitz,  as  a  simple  oxidation. 

In  continuing  these  investigations,  the  authors  also  intend  to 
examine  the  physiological  side  of  the  question,  H.  G.  C. 

Dissymmetry  and  Optical  Activity  of  Alkyl  Derivatives  of 
Ammonium  Chloride.  By  J.  A.  Le  Bel  (Compt. rend.,  112, 724 — 726). 
— No  physical  isomerides  have  hitherto  been  obtained  by  the  substitu- 
tion of  any  number  of  alkyl  radicles  less  than  four  for  the  hydrogen 
in  ammonium  chloride.  This  absence  of  isomerides  may  be  due  to 
one  of  two  causes  :  firstly,  only  one  of  the  isomerides  geometrically 
possible  may  satisfy  the  necessary  dynamical  conditions  of  equilibrium 
and  possess  an  invariable  form  ;  secondly,  the  radicles  united  to  the 
nitrogen  may  be  able  to  make  permutations  amongst  themselves. 

The  action  of  moulds  on  methylethylpropylamine  hydrochloride 
yields  no  product  with  any  optical  activity,  and  it  follows  that  in  this 
case  the  radicles  are  able  to  make  permutations  among  themselves 
similar  to  those  which  take  place  at  high  temperatures  in  the  case, 
for  example,  of  sodium  amyloxide. 

The  author  has  previously  shown  that  an  invariable  geometric 
form  of  a  molecule  arises  from  repulsions  between  its  constituent 
particles  (Btill.  8oc.  GJiim.  [3],  2,  788),  and  it  would  follow' that  by  the 
introduction  of  more  complex  radicles  with  larger  spheres  of  repulsion, 
stability  might  be  given  to  a  particular  geometric  form  which,  with 
simpler  radicles,  is  unstable.  This  condition  seems  to  be  realised  in 
trimethylisobutylammonium  chloride  (Abstr.,  1890,  475). 

Isobutylpropylethylmethylammonium  chloride,  when  subjected  to 
the  action  of  moulds,  gave  two  products,  which  in  concentrated  solu- 
tion had  rotatory  powers  exceeding  —7°  and  — 8°.  The  active  salt 
is  somewhat  stable,  and  if  neutral  can  be  obtained  in  the  solid  form. 
It  can  be  converted  into  an  active  acetate  by  means  of  silver  acetate, 
but  not  into  an  active  sulphate.  The  optical  activity  disappears 
when  the  mercurochloride  or  platinochloride  is  treated  with  hydrogen 


I 


It 


ORGANIC  CHEMISTRY.  1003 

sulphide,  but  does  not  quite  disappear  in  the  case  of  the  aurochloride. 
The  alteration  in  the  rotatory  power  in  these  cases  is  probably  due 
to  the  action  of  the  liberated  hydrochloric  acid.  There  is  some 
indication  of  the  existence  of  an  isomeride  with  a  dextro-rotatory 
power. 

The  action  of  moulds  on  the  chlorides  of  ethylpropyldimethyl- 
ammonium,  etbyldipropylmethylammonium,  ethyldipropylisobutyl- 
ammonium,  and  ethylpropyldiisobutylammonium  yields  products 
which  are  either  inactive  or  show  very  feeble  optical  activity.  If 
any  active  isomerides  exist,  they  form  only  a  very  small  fraction  of 
the  products  obtained  under  these  conditions.  C.  H.  B. 

Action  of  Hydroxy  hydro  carbon  Derivatives  on  Nitrides 
and  Hydronitrides.  By  R.  Vidal  (Gompt.  rend.,  112,  950 — 951). — 
When  vapours  of  methyl  or  ethyl  alcohol  are  passed  over  phospham, 
PN^aH,  previously  heated  at  15U — 200",  a  metaphosphate  of  a  primary 
amine  is  formed,  together  with  some  alcohol  and  a  secondary  amine. 
The  primary  action  is  P:N'oH  +  4R0H  =  P04(NH2E2)2,  but  the 
phosphate  decomposes  under  the  influence  of  heat  in  accordance  with 
the  equation  P04(]S'H,R2)2  =  ROH  +  PO3NH3R  +  NHRo. 

The  reaction  is  more  distinct  in  sealed  tubes;  ether  yields  the 
same  products  as  alcohol,  but  aldehyde  yields  resinous  and  ammo- 
niacal  products,  the  nature  of  which  has  not  yet  been  determined. 

Boron  nitride  seems  to  behave  in  a  similar  manner,  and  the  beha- 
viour of  the  higher  alcohols,  phenols,  and  polyhydric  alcohols  is  under 
investigation.  C  H.  B. 

Chloralimido-compounds.  By  R.  Moscheles  (Ber.,  24,  1803 — 
1805).— When  chloralurethane,  CCl3-CH(0H)-NH-C00Et,  is  treated 
with  benzoic  chloride  and  aqueous  alkali,  it  does  not,  as  expected, 
yield  the  benzoyl  compound  CCl3-CH(0Bz)-:N'H-C00Et,  but  simply 
loses  water  forming  ethi/l  chloralimidocarhoxylate,  CCVCHIN'COOEt, 
which  melts  at  143°.  Other  acid  chlorides  and  anhydrides  have  the 
same  effect.  Different  substituted  chloralimido-compounds  can  be 
prepared  in  a  similar  manner  from  the  substituted  chloral- ammonias 
having  the  general  formula  CCl3-CH(0H)-]SrHX.  The  following  de- 
rivatives have  been  prepared:  forTnylchloraUmide,  (jC\i'GW.^'CViO, 
melting  at  193°  ;  acetylcJUoralimide,  0013-011:^ Ac,  melting  at  207° ; 
and  henzoylchloralimide,  CCla'CHiNBz,  which  decomposes  at  142°. 
They  are  all  insoluble  in  water,  but  dissolve  readily  in  alcohol  and 
acetic  acid,  and  are  distinguished  by  the  ease  with  which  they  crys- 
tallise.    On  animals  they  have  no  physiological  action  whatever. 

H.  G.  C. 

Action  of  Ethylenediamine  on  Thiamides.  By  G.  Forssell 
(Ber.,  24,  1846 — 1847). — Dithioxamide  combines  with  2  molecules 
of  ethylenediamine,  ammonia  being  evolv^ed  and  an  intermediate  com- 
pound of  theformulaN'H./C.Hi-IS'H-CS-CS-N'H-CoHi-XHo  probably  first 
formed ;   this  is,  however,  unstable,  and  immediately  passes  into   the 

pxT  -vr  -[u- PTT 

closed  compound    1     ^^        ^C*C<<  1     \  hydrogen  sulphide  being 
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eliminated.  This  compound  is  a  powerfnl  base,  and  combines  with 
two  equivalents  of  acids  to  form  stable  salts. 

In  a  similar  manner,  ethjlenebenzyldiamine  is  prepared  from  ethyl- 
enediamine  and  thiobenzamide.  Ethjlenediamide  also  reacts  with 
thiocarbamide,  and  with  xanthogenamide,  but  the  products  have  not 
jet  been  further  investigated.  J.  B.  T. 

Action  of  Ethylenediamine    on  Ethyl    Dibromosuccinate. 

By  G.  FORSSELL  (Ber.,  24,  1847 — 1818). — Ethyl  dibromosuccinate  is 
mixed  with  anhydrous  ethylenediamine  (2  raols.)  in  absolute  alcoholic 
solution ;  after  warming  for  some  time  on  the  water-bath,  the  crystals 
of  ethylenediamine  hydrobromide  which  separate  are  removed,  and 
the  alcohol  allowed  to  evaporate  spontaneously ;  the  residue  crystallises 
from  alcohol  in  colourless  needles,  melts  at  161'^,  and  has  the  formula 
€OOEt-C:C-CO-:N'H-C2H4-IS'H2.  The  potassium  salt  crystallises  in 
needles  ;  the  copper  salt  is  very  unstable, 

Phenylpropiolic  acid  is  formed  by  the  interaction  of  ethyl  cinnam- 
aie  and  ethylenediamine.  J.  B.  T. 

Derivatives  of  Amylene  Nitrosate.  By  0.  Wallace  and  J. 
"Wahl  (Annalen,  262,  324 — 339). — Amyleneiiitrolamine, 

NHo-CMe2-CMe:N0H, 

can  be  obtained  by  dissolving  amylene  nitrosate  (Abstr.,  1888,  37) 
in  warm  alcoholic  ammonia,  then  adding  a  sufficient  quantity  of 
potassium  carbonate  to  combine  with  the  nitric  acid  present  as  ammo- 
nium nitrate,  evaporating  to  dryness,  and  extracting  the  organic  base 
with  chloroform.  It  is,  however,  best  prepared  by  dissolving  amylene 
nitrosochloride  (Abstr.,  1888,  1098)  in  warm,  concentrated  alcoholic 
ammonia,  filtering  from  the  precipitated  ammonium  chloride  and 
evaporating  the  alcohol  under  reduced  pressure;  the  residue  is  then 
extracted  with  boiling  chloroform,  when  the  base  passes  into  solution, 
whilst  the  hydrochloride  of  the  base  remains  in  au  almost  pure  con- 
dition. 

Amylenenitrolamine  melts  at  99 — 100°,  boils  at  218 — 220°,  and 
sublimes  when  gently  heated  in  long,  lustrous  needles ;  it  is  very 
readily  soluble  in  water,  alcohol,  and  chloroform,  but  more  sparingly 
in  ether,  and  insoluble  in  light  petroleum.  An  aqueous  solution  of 
the  base  has  a  strongly  alkaline  reaction,  and  gives  very  characteristic 
reactions  with  solutions  of  metallic  salts  ;  on  the  addition  of  nickel 
sulphate,  for  example,  there  is  obtained  a  yellow  solution  from  which 
well-defined,  yellow  crystals  are  deposited  on  evaporation  ;  cobalt 
nitrate  produces  a  reddish-brown,  and  ferric  chloride  a  yellowish- 
brown  coloration.  When  aqueous  solutions  of  equal  quantities  of 
the  base  and  of  copper  sulphate  are  mixed,  a  dark,  reddish-violet 
coloration  is  produced,  and,  on  evaporating  the  solution,  dark-violet 
crystals,  which  are  very  readily  soluble  in  water  but  insoluble  in 
alcohol  and  ether,  are  deposited.  The  compound  (C5Hi2N20)2,AgN03 
is  precipitated  on  adding  a  concentrated  solution  of  silver  nitrate  to 
an  aqueous  solution  of  the  base  ;  it  melts  and  takes  fire  when  heated 
strongly,  and  rapidly  darkens  on  exposure  to  the  air.     The  hydro- 
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chloride,  C5Hi2N20,H^^  separates  from  alcoliol  in  deliquescent  crjs- 

ifcals,  is  very  readily  soluble  in  water,  and  melts  at  186 — 187°  with 

ecomposition ;    the  vapours  evolved  on  heating  the  salt  impart  a  red 

lour  to  a  pine-chip  moistened  with  hydrochloric  acid. 

Dihenzoylamylenenitrolamine,  NHBa'CMco'CMelN'OBz,  prepared  by 
shaking  the  base  with  potash  and  benzoic  chloride,  crystallises  well 
from  ethyl  acetate,  melts  at  142 — 143°,  and  is  readily  soluble  in  ether, 
but  ouly  sparingly  in  cold  alcohol,  and  insoluble  in  water  and  alkalis. 
The  benzoyl  derivative,  NHBz-CMeo-CMeiNOH,  is  formed  when  the 
dibenzoyl  derivative  (5  grams)  is  boiled  with  an  alcoholic  solution  of 
potash  (086  gram)  for  an  hour ;  it  crystallises  from  boiling  alcohol, 
■^elts  at  184 — 185^,  and  is  soluble  in  alkalis,  but  only  very  sparingly 

luble  in  boiling  water. 

Benzoylamijleneketoamine,   NHBz'CMe2*C0Me,    is    obtained    when 

enzoylnitrolamine    is    boiled  for  a  short  time   with  dilute    (1  :  19) 

sulphuric    acid ;    it   separates   from    alcohol    in    crystals,    melts    at 

120 — 121°,  and  is  readily   soluble    in   alcohol    and   ether,  but    only 

sparingly  in  cold  Avater,  and  insoluble  in  alkalis. 

The  hydrazone,  NHPh-CMco'CMelNoHPh,  is  deposited  in  yellow 
crystals,  when  a  concentrated  aqueous  solution  of  the  ketoanilide 
NHPh'CMe2-C0:Me,  previously  described  (Abstr.,  1888,  37),  is  treated 
with  phenylhydraziiie ;  it  melts  at  96 — 97",  and  is  insoluble  in  water, 
but  readily  soluble  in  ether  and  hot  alcohol. 

Amylene7iitrol-0L-naphthylami7ie,  CioH7*NH*CMe2*CMe!NOH,  can  be 
obtained  by  boiling  amylene  nitrosate  with  an  alcoholic  solution  of 
a-naphthylamine  ;  it  separates  from  boiling  alcohol  in  well-detined, 
colourless  crystals,  melts  at  173 — 174°,  and  is  readily  soluble  in  ether, 
but  only  sparingly  in  cold  alcohol,  and  insoluble  in  water. 

AmylenenitrolorthamidoqiimoUney  C9NH7*NH*CMe2*CMe!NOH,  pre- 
pared in  like  manner,  crystallises  in  reddish  plates,  melts  at  153 — 154°, 
and  is  readily  soluble  in  ether,  but  only  sparingly  in  alcohol. 

P.  S.  K. 

Decomposition  of  Amylene  Nitrosate  with  Sodium  Ethoxide. 

By  0.  Wallach  and  P.  Engels  (Annalen,  262,  339— 354).— Three 
oximes  having  the  empirical  formula  C5H9NO  are  formed  when  amylene 
nitrosate  (32  grams)  is  added  to  a  cool  solution  of  sodium  (4*6  grams) 
"11  absolute  alcohol  (120  c.c.)  and  the  mixture  warmed  for  a  short 
time  to  complete  the  reaction.  Water  is  then  added,  the  precipitated 
oil  separated,  and  the  residual  alcoholic  solution  submitted  to  distil- 
lation with  steam ;  the  distillate  is  saturated  with  sodium  chloride, 
extracted  with  ether,  the  ether  evaporated,  and  the  residue  mixed 
with  the  original  oil.  This  product  contains  the  three  compounds, 
which  are  separated  as  follows  : — The  mixture  is  distilled  with  steam, 
when  the  a-oxime,  together  with  small  quantities  of  the  y3-compound, 
passes  over  first  in  an  oily  condition ;  the  distillate  is  saturated  with 
sodium  chloride,  extracted  with  ether,  and  the  a-oxime  isolated  by 
fractional  distillation  under  reduced  pressure.  After  some  time, 
crystals  of  the  /3-oxime  begin  to  collect  in  the  condenser,  but,  on 
further  distillation,  the  oily  distillate  solidifies  more  slowly ;  at  this 
stage  the  process  is  stopped  and  the  oil  in  the  residue  is  extracted  with 
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etHer ;  on  evaporating  the  ethereal  solution,  the  7-oxinie  is  obtained  in 
crystals  together  with  an  oily  mixture  of  the  a-  and  yS-compounds, 

The  oi-oxime  crystalJises  in  transparent,  colourless  plates,  melts 
at  45°,  boils  at  83 — 84°  (55  mm.)  and  is  very  readily  soluble  in  ether, 
alcohol,  benzene,  chloroform,  and  light  petroleum,  but  more  sparingly 
in  water ;  it  dissolves  in  soda,  yielding,  under  suitable  conditions,  a 
crystalline  sodium  derivative,  and  with  hydrogen  chloride  in  ethereal 
solution  it  gives  a  colourless  precipitate.  A  vapour  density  deter- 
mination by  V^.  Meyer's  method,  and  molecular  weight  determinations 
by  Raoult's  and  by  Raoult  and  Beckmann's  methods,  gave  results 
agreeing  with  those  required  by  a  compound  of  the  molecular  formula 
C5H9NO.  The  he7izoyl  derivative,  CsHgiN'OBz,  prepared  by  shaking 
an  alkaline  solution  of  the  oxime  with  benzoic  chloride,  crystallises 
from  dilute  alcohol  in  lustrous  needles  and  melts  at  68 — 69°.  The 
dibromide,  CsHgNOBrg,  is  formed  when  bromine  is  added  to  a  well- 
cooled  glacial  acetic  acid  solution  of  the  oxime  until  a  permanent 
coloration  is  produced  ;  it  melts  at  58°,  and  turns  green  when  treated 
with  soda,  bat  the  colour  soon  disappears  again. 

The  ketone,  CsHsO,  is  obtained  when  the  oxime  is  heated  with 
dilute  sulphuric  acid;  it  is  an  oil  having  an  agreeable  but  rather 
pungent  odour,  and  boils  at  98 — 102°.  It  combines  readily  with 
bromine  in  ethereal  or  glacial  acetic  acid  solution,  and  it  is  imme- 
diately oxidised  by  potassium  permanganate ;  when  treated  with 
bydroxylamine,  it  is  converted  into  the  a-oxime  (m.  p.  45''). 

The  (S-oxime  is  the  principal  product  of  the  action  of  sodinm 
ethoxide  on  amylene  nitrosate ;  it  separates  from  alcohol  in  well- 
defined,  transparent  crystals,  melts  at  67 — 68°,  and  boils  at  129 — 134'' 
under  a  pressure  of  25  mm.,  and  at  120 — 122°  under  a  pressure  of 
11  mm. ;  it  is  insoluble  in  soda.  Its  molecular  weight  was  de- 
termined by  Raoult's  methods  and  its  vapour  density  by  Meyer's 
method,  employing  the  vapour  of  amyl  acetate  and  of  diphenylamine  ; 
the  results  showed  beyond  doubt  that  the  compound  has  the  mole- 
cular formula  dnHisNaOa,  but  clearly  indicated  a  dissociation  of  the 
molecule  under  the  conditions  of  the  experiment ;  the  solid  com- 
pound obtained  by  the  condensation  of  the  vapour  of  the  yS-oxime, 
which  had  been  heated  to  the  boiling  point  of  diphenylamine,  was 
found  to  be  the  a-oxime.  The  dibromide,  CioHigNaOoBrz,  prepared  by 
treating  the  y3-oxime  with  bromine  in  glacial  acetic  acid  solution, 
separates  from  dilute  alcohol  in  crystals  melting  at  102°  ;  when  boiled 
with  alcoholic  potash,  it  loses  1  mol.  of  hydrogen  bromide,  and  is  con- 
verted into  the  Z>?'07r20-derivative,  CioHi7^202Br,  which  crystallises  in 
colourless  prisms  and  melts  at  87°. 

The  <^{-oxime  crystallises  from  alcohol  in  colourless  needles,  melts  at 
111°,  and  is  only  moderately  easily  soluble  in  cold  alcohol,  and  in- 
soluble in  water  and  alkalis.  Molecular  weight  determinations  by 
Raoult's  method  gave  results  agreeing  with  those  required  by  a 
compound  of  the  molecular  formula  CisHyvNaOs,  but  the  complex 
molecule  easily  undergoes  dissociation  on  heating,  the  compound 
being  converted  into  the  a-oxime.  The  dibromide,  CioHovIS'aOaBro, 
separates  from  dilute  alcohol  in  crystals  and  melts  at  82°;  when 
heated  for  a  short  time  with  alcoholic  potash,  it  is  converted  into  the 
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5romo- derivative,  CisHoG^sOgBr,  wliicli  crystallises  from  alcohol  in 
needles  and  melts  at  102°.  F.  S.  K. 

Condensation  of  Guanidine  with  Ethereal  Salts  of/3-Ketonic 
Acids.    By  J.  Jaeger  {Annalen,  262,  365 — 372). — Imidomethyluracil^ 

CH'^pTvr.iNj^TT^^'-^-^'  ^^  deposited  in  crystals  when  guanidine  carb- 
onate (8  grams)  is  heated  for  four  hours  with  an  alcoholic  solution 
of  ethyl  acetoacetate  (12  grams)  (compare  Kohler,  Ber.,  19,  220). 
It  crystallises  in  prisms,  melts  at  270^^  with  decomposition,  and  is 
readily  soluble  in  alkalis  and  hot  water,  but  only  sparingly  in 
alcohol  and  cold  water,  and  insoluble  in  ether.  The  hydrochloride^ 
CsHvNsOjHCl,  forms  long,  colourless  crystals  and  melts  at  295°.  The 
acid  sulphate,  C5H7N'30,H2S04,  crystallises  in  small  plates  and  melts 
at  180°.  The  nitrate,  C5H7lS'30,HN03,  crystallises  from  warm,  dilute 
nitric  acid  in  colourless,  lustrous  needles,  explodes  at  120°,  and  is  de- 
composed by  boiling  water. 

Bromimi'domethyluracil,  CsHgBrN'aO,  is  obtained  when  imidomethyl- 
uracil  is  treated  with  excess  of  anhydrous  bromine ;  it  is  a  yellowish 
powder,  only  very  sparingly  soluble  in  water,  and  when  heated  with 
concentrated  ammonia  at  200°,  it  is  converted  into  an  amido-com- 
pound  which  melts  at  275°. 

Bihromohydroxyimidometliyluracil,    NH<pX .no^  >CMe*OH,  i» 

formed,  together  with  the  bromo-derivative  just  described,  when  imido- 
methyluracil  is  suspended  in  water  and  bromine  added  until  a 
permanent  coloration  is  produced ;  it  crystallises  from  water  in 
colourless  needles,  melts  at  160°,  and  is  decomposed  by  boiling 
alcohol,  being  converted  into  bromimidomethyl uracil. 

A  compound  of  the  composition  (C5H6N30Me)2,Hl  is  obtained 
when  imidomethyluracil  is  heated  with  excess  of  methyl  iodide  for 
some  hours  at  140°,  the  solution  evaporated,  and  the  residue  recrys- 
tallised  from  hot  water;  it  melts  at  212",  and  is  decomposed  by 
potassium  carbonate  yielding  methylimidouracil,  CsHoNsOMe,  which 
crystallises  from  hot  water  in  long,  lustrous  prisms  and  melts  at  312". 
The  hydrochloride,  C5H6N30Me,HCl  +  H.>0,  is  a  crystalline  compound 
readily  soluble  in  water.  The  sulphate,  (C5H6lN'30Me)2,HoS04,  is 
crystalline  and  melts  at  270°.  When  methylimidomethyluracil  is- 
heated  with  a  solution  of  barium  hydroxide,  it  is  decomposed  with 
evolution  of  methylamine. 

PO  —  ^TT 

Imidodimethijluracil,    CMe<^p-»/t-  .-j^-rT>C!NH,  can  be  prepared  by 

heating  guanidine  carbonate  with  an  alcoholic  solution  of  ethyl 
methylacetoacetate ;  it  separates  from  alcohol  in  spherical  aggre- 
gates, melts  at  320°,  and  is  almost  insoluble  in  water,  alcohol,  and 
ether.  The  acid  s^dphate,  C6H9]Sr30,H2S04,  crystallises  in  small, 
colourless  needles,  and  melts  at  265°.  The  nitrate,  CeHgNaOjHNOa, 
crystallises  from  warm  dilute  nitric  acid  in  lustrous  plates  melting- 
at  200°. 

Imidophenyluracil,  CioH9N'30,  prepared  by  treating  guanidine  carb- 
onate with  ethyl  benzoylacetate,  is  an  amorphous  powder ;  it  melts^at 
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294°,    and  is  insoluble  in  water,  alcohol,  and  ether,  but  soluble  in 
acids,  forming  salts.  F.   S.  K. 

"Rubeanic  Acid."  By  0.  Wallach  and  G.  Reixhardt  (Annalen, 
262,  354 — 364). — The  following  experiments  show  that  the  red  com- 
pound ("  rubeanic  acid,  rubeanwasserstoff ")  obtained  by  the  com- 
bination of  cyanogen  and  hydrogen  sulphide  behaves  in  many  reactions 
as  if  it  were  dithioxamide,  NHo'CS'CS'NHj  (compare  Ephraim,  this 
vol.,  p.  831)  ;  the  sodium  derivative,  on  the  other  hand,  has  doubtless 
the  constitution  S:N'a-C(NH)-C(;NH)-S]N'a  (compare  Wallach,  Ber.,  13, 
-528). 

Bihenzyldithioxamide,  CtHt'NH'CS'CS'XH'CtHt,  is  formed,  with 
evolution  of  ammonia,  when  dithioxamide  (rubeanic  acid)  is  heated 
with  benzylamine  in  alcoholic  solution,  and  also  when  dibenzyl- 
oxamide  (m.  p.  219")  is  melted  with  phosphorus  pentasulphide  ;  it 
separates  from  hot  ethyl  acetate  in  yellowish-red  crystals,  melts  at 
115°,  and  is  only  sparingly  soluble  in  warm  alcohol,  but  more  readily 
in  ether.  It  is  insoluble  in  aqueous,  but  readily  soluble  in  alcoholic 
potash,  the  salt  thus  obtained  being  decomposed  by  carbonic  an- 
hydride ;  its  alcoholic  solution  gives  precipitates  with  lead  acetate  and 
mercuric  chloride. 

Dimethyldithioxamidej  NHMe'CS'CS'NHMe,  can  be  prepared  by 
warming  dithioxamide  with  methylaraine  in  dilute  alcoholic  solution, 
and  also  by  treating  the  compound  NHMe*CCl2'CCl2'NHMe  (compare 
Wallach  and  Pirath,  Ber.,  12,  1063)  with  hydrogen  sulphide  ;  it  forms 
yellow  crystals,  melts  at  140°,  and  is  readily  soluble  in  alkalis,  but 
only  sparingly  in  alcohol.  When  boiled  with  benzylamine,  it  is  con- 
verted into  dibenzyldithioxamide  with  evolution  of  methylamine. 

DiethylditJiioxamide,  NHEt'CS'CS'NHEt,  prepared  by  analogous 
reactions,  forms  yellowish-red  crystals,  melts  at  58°,  and  is  readily 
soluble  in  alcohol,  ether,  benzene,  and  chloroform,  but  more  sparingly 
in  light  petroleum,  and  almost  insoluble  in  water;  it  dissolves  freely 
in  cold  alkalis  yielding  compounds  which  are  decomposed  by  carbonic 
anhydride. 

Diamyldithioxamide,  CoHn'NH'CS'CS-NH'CaHn,  prepared  by 
warming  dithioxamide  with  amylamine  in  alcoholic  solution,  crystal- 
lises in  red  prisms  and  melts  at  60°. 

Isodimethyldipropyldithioxamide,  SPr-C(NMe)'C(NMe)-SPr,  can  be 
obtained  by  boiling  dimethyldithioxamide  with  sodium  ethoxide 
(2  mols.)  and  propyl  chloride  (2  mols.)  until  the  separation  of 
sodium  chloride  is  at  an  end ;  it  is  a  yellowish  oil. 

Isotetrethyldithioxamide,  SEt-C(NEt)-C(NEt)*SEt,  can  be  prepared 
from  diethyl  dithioxamide  and  ethyl  iodide  in  like  manner  ;  it  is  an 
oil.  F.  S.  K. 

Isomerism  of  Thioaldehydes.  By  E.  Baumaxn  and  E.  Fromm 
{Ber.,  24,  1419—1430;  compare  next  abstract  and  p.  1050). — Form- 
aldehyde and  acetone  each  yield  only  one  trithio-derivative  ;  acet- 
aldehyde  and  benzaldehyde,  however,  yield  three,  as  will  be  shown 
later  (this  vol.,  pp.  1010  and  1050).  Marckvvald's  7-trithioacetaldehyde 
is  merely  impure  a-trithioacetaldehyde.  The  compound  at  present 
termed  a-trithiobenzaldehyde  is  in  reality  a  jDolymeric  derivative  of 
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higli  molecular  weight,  wliilst  tlie  7-tritbiobenzaldelijde  (m.  p.  167") 

of  the  authors,   from  its    close  analogy  with   a-trithioacetaldehyde, 

will  in  future  be  termed  the  a-form.      The  trithiobenzaldehjdes,  on 

heating  with  copper,  are  decomposed  quantitatively  into  cinnamene, 

S 
but  this  is  no  proof  of  their  having  the  formula  CHPh<[^]>CHPhy 

ince  similarly  constituted  compounds,  by  simple  heating,  arc  converted 
into  substances  of  lower  molecular  weight.  It  has  also  been  shown 
that  the  formation  of  polymeric  thioaldehydes,  by  the  stction  of 
hydrogen  sulphide  on  aldehydes  in  aqueous  solution,  is  not  direct, 
but  is  preceded  by  the  formation  of  mercaptans  or  bydroxy- 
mercaptans  ;  under  the  influence  of  condensing  agents,  these  com- 
pounds then  polymerise  with  elimination  of  hydrogen  sulphide  or 
water  respectively. 

Molecular  weight  determinations  have  proved  that,  by  the  inter- 
action of  hydrogen  sulphide  and  aldehydes,  in  presence  of  hydro- 
chloric acid,  trithio-derivatives  are  exclusively  formed,  and  that  they 
exist  in  two  isomeric  modifications,  the  a-  or  lower  melting  isomerides 
are  obtained  in  largest  quantity  at  low  temperatures,  and  are  con- 
verted into  the  /:i-modifications  by  the  action  of  iodine  and  similar 
substances ;  the  more  stable  isomerides  are  formed  in  greatest 
proportion  in  excess  of  hydrochloric  acid,  and  crystallise  with 
1  mol.  benzene. 

The  researches  of  Klinger  have  shown  that  the  trithiacetic 
aldehydes  are  substitution  products  of  trithioformaldehyde   (trithio- 

methylene),  which  has  the  formula  S<^pTr^.^>CH2 ;  the  isomerism 

of  the  compounds  is  evidently  geometric,  and  is  not  dependent  on 
the  sulphur  atoms.  These  substances  may  therefore  be  regarded  a» 
affording  the  simplest  example  of  isomerism,  similar  to  that 
developed  by  v.  Baeyer  in  the  case  of  the  hydrophthalic  acids,  and 
his  system  of  nomenclature  may  be  conveniently  employed  ta 
distinguish  the  various  modifications. 

Mono-substitution  derivatives  of  trimethylene  or  trithiomethylene 
can  only  exist  in  one  form  ;  di-  and  tri-substitution  products  may  exist 
in  two  forms  unless  two  substitution  groups  are  linked  to  the  same 
carbon  atom ;  tetra-substituted  derivatives  resemble  the  di-substitu- 
tion  products ;  whilst  penta-  and  hexa- derivatives  are  incapable  of 
occurring  in  geometrically  different  forms.  The  foregoing  applies 
only  when  the  substituting  groups  are  alike ;  if  unlike,  the  number  of 
isomerides  is  considerably  increased. 

The  following  diagrams  represent  the  possible  forms  of  trisubsti- 
tuted  trithiomethylene;  the  present  /:J-trithioaldehydes,  being  the 
more  stable  compounds  are  ranged  in  the  trans-  or  fumaroid  class. 
The  carbon  atoms  are  assumed  to  occupy  the  corners  of  the  triangle, 
the  thin  lines  representing  methylene  hydrogen,  the  thick  ones  the 
substituting  groups  : — 
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a-Cis-  or  maleino'fd 
form. 


/8-Trans-  or  fumaroid 
form. 


No  isomerism. 


Besides  the  difference  in  physical  properties,  the  two  forms  may- 
further  'be  distinguished  by  the  fact  that,  on  oxidation,  the  cis- 
<;ompound  conld  only  yield  one  disulphone  sulphide,  whilst  the  trans- 
derivative  should  give  two,  corresponding  with  the  formulsD 


& 


respectively. 


The  following  table  shows  all  the  trithioaldehydes  at  present  known ; 
those  marked  *  are  described  for  the  first  time  by  the  authors  in  the 
following  papers  : — 


Aldehyde. 

o-  or  cis-fonii. 

fi-  or  trans -form. 

a-trithioacetaldeliyde  (m.  p. 
101°) 

/3-trithioacotaldcliyde  Cm.  p. 

125°). 
)8-tritliiobenzaldehyde  (m.  p. 

225°). 
*j8-trithioparametlioxybenz- 

aldehyde(m.  p.  183°). 
*)8-trithiorthometlioxybenz- 

aldebyde  (m.  p.  224°). 
*;8-trithiortliisobutoxybenz- 

aldehyde(m.  p.  163°). 
*/3-trithiocinnamaldehyde 

(m.  p.  213°). 
le  (m.  p.  216°).                        Jk 
m.  p.  24°).                               ~ 

*a-i  rithiobenzaldehyde  (m.  p. 
167°) 

Paramethoxybenzoio  . 
Orthomethoxybenzoic. 
Orthisobutoxybenzoic. 

*o-trithioparamethoxvbenz- 

aldehyde  (m.  p.  127°)  .... 
*a-trithioethometlioxybenz- 

aldehydc  (m.  p.  157°) 

*a-tritbioetliisobutoxybenz- 

aldehyde  (m.  p.  142°) 

*a-tritliiocinnamaldebyde 

(m.  p.  167°) 

trithiometbyler 
trithioacetone 

Appfnnp                ........ 

J.  B.  T. 
Trithio-derivatives  of  Acetaldehyde  and  Polymeric  Thio- 
formaldehyde.  By  E.  Baumaxxv  and  E.  Fkomm  (Ber.,  24, 1457 — 1469 ; 
compare  preceding  abstract). — Marckwald  has  stated  that  three  pro- 
ducts are  formed  on  heating  thialdine  thiocvanate  in  aqueous  solu- 
tion ;  these  are  thiacetaldehyde,  7-trithiacetaldehyde,  and  a  compound 

of  the  formula  NH'.C<^^.prr^  ^S.     The  authors  have  repeated  this 

work,  and  have  found  that,  during  the  decomposition  of  the  thialdine 
salt,  hydrogen  sulphide  is  evolved.  Marckwald's  thiacetaldehyde 
contains  ordinary  aldehyde,  and  may  be  separated  by  treatment  with 
water,  which  converts  the  thiacetaldehyde  into  a  hydroxymercaptan ; 
the  constitution  of  this  is  uncertain,  but  it  is  undoubtedly  a  compli- 
cated polymeride  of  hydroxy ethylidene  mercaptan,  SH-CH2'CH2'OH. 
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On  treatment  of  this  compound  with  concentrated  hydrochloric  acid, 
a-trithiacetaldehyde  is  formed  (m.  p.  101 — 102°),  instead  of  the 
^-derivative,  and  is  readily  purified  by  crystallisation  from  acetone. 
Thiacetaldehydo,  on  treatment  with  hydrochloric  acid,  also  yields 
a-trithiacetaldehyde,  andnot  the  7-compound  as  stated  by  Marckwald. 
An  examination  of  the  second  product   (see  above)  obtained  by  the 

«ecom position  of  thialdine  thiocyanate  shows  that  it  is  simply  impure 
-trithiacetaldehyde  ;  three  different  preparations  melted  at  71 — 72°, 
B — 74°,  and  7Q — 77",  but,  after  recrystallisation  from  acetone,  they 
[1  melted  at  101°.     The  impurity,  although  sufficient  to  lower  the 
lelting  point,  does  not  affect  the  analytical  results.     A  compound 
(m.  p.  75 — 76°)  prepared  by  Poleck  and  Thiimmel  by  the  action  of 
hydrogen  sulphide  on  vinylmercuric  oxychloride  in  hydrochloric  acid 
solution  is  also  without  doubt  a-trithiacetaldehyde. 
■  ^r   The  polymeric  thioformaldehyde  of  Wohl  isinsoluble  in  all  menstrua, 
BHficluding  naphthalene  ;  it  is  not  volatile  with  steam,  decomposes  on 
lieating  slightly  above  its  melting  point,  and  is   oxidised  with  diffi- 
culty, yielding  sulphuric  acid  and  methylenedisulphonic  acid.     The 
trithioaldeliydes  of  the  aliphatic  series  are  all  converted  on  oxidation 
.  into    disulphone    sulphides    or    trisulphones.       Wohl's    substance  is 
rather  to  be  regarded  as  a  complicated  polymeric  compound  or  as  a 
mixture,   since   different  preparations  melt  at  various  temperatures 
between  175°  and  186°. 

Trithiacetaldehyde  is  therefore  proved  only  to  exist  in  two  forms, 
corresponding  in  this  respect  with  the  aromatic  trithioaldehydes, 
whilst  only  one  trithioformaldehyde  is  known.  J.  B.  T. 

Dimethylacrylic  Acid  from  Isovaleric  Acid.  By  E.  Duvillier 
{Compt.  rend.,  112,  1012). — In  the  preparation  of  amido-acids  from 
isovaleric  acid,  the  yield  was  less  satisfactory  than  in  the  case  of  normal 
butyric  or  propionic  acids.  It  was  thought  that  this  was  due  to  the 
formation  of  dimethylacrylic  acid,  as  in  the  action  of  trimethylamine 
on  ethyl  bromisovalerate  (Abstr.,  1890,  956).  Preparing  the  amide 
in  the  usual  manner  from  isovaleric  acid,  before  liberating  the  amido- 
acid,  the  liquid  was  distilled;  the  distillate  yielded  an  oily  liquid 
scarcely  soluble  in  water,  distilling  at  175 — 195°,  absorbing  bromine 
nd  iodine,  and  partially  crystallising.  The  crystals  have  the  compo- 
ition  and  properties  of  dimethylacrylic  acid.  The  action  of  ammonia 
n  normal  a-bromo-acids  has  not  given  unsaturated  acids.  Ammonia, 
cting  on  bromisobutyric  acid,  yields  an  unsaturated  acid,  which  is 
now  under  investigation.  W.  T. 

Distillation  of  the  Potassium  Hydrogen  Salts  of  some  Acids 
of  the  Oxalic  Series.  By  G.  Wjsbar  (Annalen,  262,  219—232). — 
It  has  been  stated  by  Claus  (Annalen,  191,  48)  that  at  a  high  tem- 
perature glntaiic  acid  is  decomposed  into  carbonic  anhydride  and 
butyric  acid;  the  authors  made  a  number  of  experiments  under 
various  conditions  in  order  to  ascertain  whether  both  normal  and 
isobutyric  acid  are  formed  on  heating  pure  glutaric  acid,  but  thev 
were  unable  to  detect  the  presence  of  either  compound  in  the  products 
of  decomposition. 
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The  behaviour  of  several  pofassiuin  hydrogen  salts,  at  a  temperature 
of  about  260°,  was  then  investigated  qualitatively  and  quantitatively, 
the  dry  salt  being  heated  in  a  glass  distilling  flask  in  the  vapour  of 
amyl  benzoate,  and  the  gaseous  and  liquid  products  collected. 

Anhydrous  potassium  hydrogen  oxalate  is  quickly  decomposed  into 
potassium  oxalate,  water,  formic  acid,  carbonic  oxide,  and  carbonic 
anhydride. 

Anhydrous  potassium  hydrogen  malonate  is  also  quickly  decom- 
posed, the  principal  products  being  potassium  acetate  and  carbonic 
anhydride,  but  a  small  quantity  undergoes  decomposition  into  potas- 
sium  malonate,  acetic  acid,  and  carbonic  anhydride. 

Potassium  hydrogen  succinate  is  much  more  slowly  decomposed, 
yielding  carbonic  anhydride,  an  aqueous  and  an  oily  distillate,  and 
non- volatile  compounds.  When  the  distillate  is  boiled  with  water,  a 
very  small  quantity  of  an  acid,  probably  propionic  acid,  passes  over, 
together  with  a  brown,  neutral  oil,  which  has  approximately  the  com- 
position CioHuO,  and  a  little  succinic  acid  remains  in  solution.  The 
non-volatile  residue  contains  potassium  succinate  and  one  or  more 
acid  subtances  of  high  molecular  weight. 

One  of  these  acids  can  be  isolated  by  extracting  the  residue  with 
boiling  alcohol,  evaporating  the  cold,  filtered  solution,  dissolving  the 
residue  in  sodium  carbonate,  and  then  acidifying  with  hydrochloi*ic 
acid,  when  it  is  deposited  in  the  form  of  an  amorphous,  light- 
coloured  precipitate;  it  is  dissolved  in  alcohol,  fractionally  precipi- 
tated from  the  solution  with  light  petroleum,  dissolved  in  ammonia, 
and  then  reprecipitated  with  hydrochloric  acid.  It  is  thus  obtained 
in  the  form  of  a  brownish,  amorphous  powder,  which  has  the 
composition  C..6H30O5,  is  insoluble  in  water,  and  decomposes  on  heat- 
ing ;  the  silver  salt,  CoeHsgAgOs,  is  a  reddish-brown,  jelly-like  sub- 
stance. The  portion  of  the  original  residue  which  is  not  dissolved  by 
the  boiling  alcohol  also  contains  amorphous  substances  of  high 
molecular  weight,  two  of  which  were  isolated  and  analysed  ;  the  one 
gave  results  agreeing  with  those  required  by  a  compound  of  the  com- 
position CaeHsoOe  or  C26H30O6,  and  had  an  acid  character ;  the  other  is 
a  brown  powder,  insoluble  in  alkalis,  the  composition  of  which  may 
be  represented  by  the  formula  C27H30O5. 

Potassium  hydrogen  glutarate  is  decomposed  at  260°  with  evolution 
of  carbonic  anhydride  ;  the  distillate  contains  only  traces  of  a  volatile 
acid,  and  the  residue  consists  of  potassium  glutarate  and  dark,  acid, 
condensation  products.  P.  S.  K. 

Ethyl  Hydrogen  Malonate  and  Ethyl  Potassium  Malonate. 

By  G.  Massol  (Gompt.  rend.,  112,  734 — 735). — Ethyl  hydrogen  malon- 
ate is  obtained  by  adding  to  ethyl  potassium  malonate  the  calculated 
quantity  of  sulphuric  acid,  evaporating  in  a  vacuum  in  presence  of 
sulphuric  acid,  and  extracting  with  ether.  The  ethereal  solution  is 
first  distilled,  and  afterwards  allowed  to  evaporate  spontaneously. 
Ethyl  hydrogen  malonate  is  left  as  a  slightly  viscous  liquid  with  a 
feeble,  aromatic  odour;  sp.  gr.  at  O'"  =  1"201 ;  refractive  index  at 
22",  for  white  light  =  1-333,  for  D  =  1-337;  heat  of  dissolution 
+  0-60  Cal. ;  heat  of  neutralisation  by  potash  -M3-45  Cal.,  a  number 
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Tactically   tlie   same   as   the  heat   of    neutralisation    of   potassium 
hydrogen  malonate. 

Potassium  ethyl  malonate  is  obtained  in  colourless  lamellae,  very 
soluble  in  water,  by  evaporating  a  solution  of  ethyl  hydrogen  malon- 
ate that  has  been  exact!  v  neutralised  with  potash.  Heat  of  dissolution, 
-0-65,  and  hence  CaHgEtOi  liq.  +  KOH  sol.  =  C.HoO^KEt  sol. 
4-  HoO  sol.  develops  +  26'6  Cal.,  a  number  practically  identical  with 
the  heat  of  formation  of  hydrogen  potassium  malonate,  +27"5  Cal.,  but 
distinctly  greater   than  the   heat  of  fot-rnation   of  normal   potassium 

ulonate  fi'om.  hydrogen  potassium  malonate,  -r20'7  Cal. 

C.  H.  B. 


II 


Decomposition  of  Glutaric  Acid  and  Succinic  Acid  by  Sun- 
light in  Presence  of  a  Uranium  Salt.  By  G.  VVisbar  (Ajinalen, 
^262,  232 — 2oG). — According  to  Soekamp  (Annalen,  133,  254),  an 
nqueous  solution  of  glutaric  acid  undergoes  decomposition  in  sunlight 
in  presence  of  a  uranyl  salt,  with  formation  of  butyric  acid  and  evolu- 
f.ion  of  carbonic  anhydride.  The  authors  have  investigated  this 
reaction  more  closely,  and  find  that  normal  butyric  acid,  but  no  iso- 
butyric  acid,  is  formed,  with  evolution  of  carbonic  anhydride  and 
small  quantities  of  propane  ;  the  last-named  compound  is  produced 
by  the  decomposition  of  some  of  the  butyric  acid  iu  presence  of  sun- 
hght  and  uranyl  nitrate.  F.  S.  K. 

Hydrolysis  of  Ethereal   Salts  of  Polybasic  Acids.     By  W. 

LossHN  and  A.  Kuhj.eu  (Annalen,  262,  19(3 — 219). — The  following 
experiments  were  made  with  the  object  of  ascertaining  whether  the 
course  of  hydrolysis  of  a  mixed  etliereal  salt,  such  as  methyl  ethyl 
succinate,  is  dependent  on  the  nature  of  the  alcohol  radicles,  and  also, 
whether  in  the  case  of  such  ethereal  salts  as  methyl  ethyl  glutarate, 
of  wh  ch  there  exist  theoretically  two  isomerides,  the  course  of  hydro- 
lysis is  determined  by  the  nature  of  the  alcohol  radicle,  as  well  as  by 
the  structure  of  the  molecule. 

The  method  of  preparation  of  m-iny  of  the  ethereal  salts  which 
were  examined  in  this  research  has  been  previously  described  bv 
Wiens  (Ahstr.,  1890,  102;. 

When  methyl  ethyl  suc<  inate  (45  grams,  2  mols.)  is  shaken  with  a 
solution  of  barium  hydroxide  (4:S  grams,  1  mol.)  in  water  (1  litre) 
until  the  reaction  is  complete,  barium  succinate  (15'2  grams)  is  formed 
by  the  complete  hydrolysis  of  a  portion  (9-t)  grams)  of  the  ethereal 
salt,  but  an  equal  quantity  (9'6  tjrams)  remains  undecomposed,  and  a 
large  quantity  (about  26  grams)  is  converted  into  a  mixture  of  ethyl 
and  methyl  barium  succinates,  of  which  the  former  is  present  in  the 
larger  proportion;  a  quantitative  examination  showed  that  methyl 
and  ethyl  alcohols  were  liberated  in  the  hydrolysis  in  the  molecular 
proportion  100  :  72,  approximately. 

When  ethyl  propyl  succinate  (47  grams,  2  mols.)  is  treated  in  like 
manner  with  a  solution  of  barium  hydroxide  (38"3  grams,  1  mol.)  in 
water  (1  litre),  about  one-half  of  the  ethereal  salt  is  completely  con- 
verted into  barium  succinate,  the  remainder  being  undecomposed ; 
when  a  more  dilute  solution  of  baiium  hydroxide  is  employed,  a  con- 
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siderable  quantity  of  a  mixtui-c  of  ethyl  and  propyl  barium  succinate 
is  also  formed. 

It  has  been  observed  by  Salomon  (Ber.,  8,  1508)  that  methyl 
potassium  oxalate  is  formed  on  treating  ethyl  oxalate  with  a  methyl 
alcoholic  solution  of  potassium  methoxide  ;  the  authors  find  that  an 
analogous  reaction  takes  place  in  the  case  of  other  oxalates.  Propyl 
oxalate,  for  example,  is  converted  into  methyl  potassium  oxalate  by 
an  anhydrous  methyl  alcoholic  solution  of  potassium  methoxide,  and 
into  ethyl  potassium  oxalate  by  an  ethyl  alcoholic  solution  of  potas- 
sium ethoxide.  When  ethyl  oxalate  is  treated  with  a  solution  of 
potassium  propoxide  in  propyl  alcohol,  propyl  potassium  oxalate  is 
formed  ;  methyl  oxalate  is  converted  into  ethyl  potassium  oxalate  by 
an  alcoholic  solution  of  potassium  ethoxide,  and  when  treated  with  a 
solution  of  potassium  in  propyl  alcohol,  it  yields  propyl  potassium 
oxalate.  Such  reactions  as  these,  taking  place  as  they  do  in  presence 
of  excess  of  a  particular  alcohol,  may  be  modified  considerably  by 
changing  the  conditions,  as  is  shown  by  the  following  facts: — (1.) 
When  propyl  oxalate  is  treated  with  a  methyl  alcoholic  solution  of 
potassium  methoxide  mixed  with  three  volumes  of  propyl  alcohol,  a 
mixture  of  methyl  and  propyl  potassium  oxalate  is  deposited.  (2.)  On 
treating  a  mixture  of  propyl  alcohol  and  propyl  oxalate  with  an 
alcoholic  solution  of  potassium  ethoxide,  both  propyl  and  ethyl  potas- 
sium oxalates  are  formed  ;  if,  on  the  other  hand,  a  mixture  of  methyl 
alcohol  and  methyl  oxalate  is  treated  with  a  solution  of  potassium 
propoxide  in  propyl  alcohol,  methyl  potassium  oxalate  is  deposited  in 
an  almost  pure  condition.  (3.)  When  excess  of  ethyl  oxalate  is 
treated  with  a  small  quantity  of  a  methyl  alcoholic  solution  of 
potassium  methoxide,  the  principal  product  is  ethyl  potassium 
oxalate. 

When  ethyl  oxalate  is  treated  with  anhydrous  potassium  ethoxide, 
a  small  quantity  of  a  liquid,  having  the  properties  of  ethyl  ether, 
is  obtained;  it  would  seem  therefore  that  the  formation  of  the  alkyl 
potassium  oxalate  in  the  reactions  described  above  may  be  cxpresbed 
by  the  equation  CzOiEtg  +  KOEt  =  CjOiEtK  +  Et,0. 

When  ethyl  propyl  oxalate  is  treated  with  phosphorus  penta- 
chloride,  both  ethyl  chloride  and  propyl  chloride  are  evolved,  and 
there  remains  a  mixture  of  the  chlorides  of  ethyl  hydrogen  and 
propyl  hydrogen  oxalate. 

Methyl  carbonate  is  decomposed  by  an  alcoholic  solution  of  potas- 
sium ethoxide,  yielding  a  mixture  of  methyl  and  ethyl  potassium 
carbonates;  under  the  same  conditions,  ethyl  glutarate  yields  small 
quantities  of  ethyl  potassium  glutarate,  and  a  large  quantity  of  potas- 
sium glutarate;  when  methyl  glutarate  is  treated  with  barium  meth- 
oxide, barium  glutarate  is  formed  in  large  quantities,  together  with 
the  barium  methyl  salt. 

Ethyl  dihydrogeu  phosphate  can  be  obtained  by  decomposing  the 
barium  ethyl  salt,  BaEtPO^  +  6H2O,  with  the  theoreticfil  quantity  of 
dilute  sulphuric  acid,  and  evaporating  the  filtered  solution;  it  is  a 
very  deliquescent,  readily  fusible,  crystalline  compound. 

Barium  diethyl  phosphate  is  easily  prepared  by  decompcsing  triethyl 
phosphate  with  an  aqueous  solution  of  barium  hydroxide,  and  evapo- 
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ratincr  the  filtered  solution  ;  the  free  acid  could  not  bo  obtained  in 
rystals,  but  the  silver  salt,  AgEt2P04,  crystallises  in  needles. 


Methyl  silver  phosphate  is  a  colourless,  crystalline  compound  spar- 
nofly  soluble  in  water. 

Barium  dimethyl  phosphate,  (Me-2P04)2Ba,  prepared  from  the  tri- 
methyl  salt,  is  readily  soluble  in  water,  but  is  precipitated  from  the 
solution  on  the  addition  of  alcohol  ;  the  corresponding  silver  salt, 
AgMeaPOi,  crystallises  from  water,  in  which  it  is  readily  soluble,  in 
plates. 

Dibenzyl  hydrogen  phosphate,  (C^H7)2BP04,  can  be  prepared  by 
shaking  tribenzyl  phosphate  with  hot,  very  concentrated  potash,  and 
decomposing  the  potassium  salt  obtained  in  this  way  with  hydro- 
chloric acid ;  it  crystallises  in  needles  or  prisms,  melis  at  78 — 79°, 
[l,iid  is  readily  soluble  in  alcohol  and  ether,  but  only  sparingly  in 
water.  The  calcium  salt,  [(C7H7)2P04]2Ca  +  6H.0,  and  the  barium 
salt  are  crystalline,  and  soluble  in  hot  water,  but  the  silver  salt  is 
only  sparingly  soluble.  The  normal  salts  of  dibenzyl  hydrogen  phos- 
phate are  very  stable  ;  potassium  dibenzyl  phosphate,  for  example,  is 
not  decomposed  even  on  prolonged  heating  with  excess  of  concen- 
trated potash. 

Tribenzyl  phosphate,  (C7H7)3P04,  is  prepared  by  warming  silver 
phosphate  with  an  ethereal  solution  of  benzyl  chloride;  it  forms  large, 
prismatic  crystals,  melts  at  64°,  and  is  soluble  in  the  ordinary  organic 
solvents,  but  insoluble  in  water. 

Ethyl  dimeihyl  phosphate,  EtMcaPOi,  can  be  obtained  by  treating 
ethyl  disilver  phosphate  with  methyl  iodide,  or  by  treating  silver 
dimethyl  pliosphate  with  ethyl  iodide  ;  it  boils  at  203'3°,  and  its  specific 
gravity  is  1-1752  at  0°.  On  hydroljsis  with  an  aqueous  solution  of 
barium  hydroxide,  it  is  easily  converted  into  barium  ethyl  methyl 
phosphate  with  liberation  of  methyl  alcohol ;  ethyl  methyl  hydrogen 
phosphate  is,  however,  a  very  stable  comj)Ound,  and  is  not  decomposed 
by  bases,  so  that  it  would  seem  from  these  facts  that  one  of  the  alkyl 
groups  in  the  normal  ethereal  salts  is  combined  differently  to  the 
others. 

Methyl  diethyl  phosphate,  MeEt2P04,  prepared  from  methyl  disilver 
phosphate,  or  from  silver  diethyl  phosphate,  is  a  colourless  liquid  of 
sp.  gr.  1*1282  at  0°,  and  boils  at  208  2°  under  a  pressure  of  759*7  mm. ; 
on  hydrolysis  with  a  solution  of  barium  hydroxide,  it  yields  methyl 
ethyl  barium  phosphate. 

Methyl  dibenzyl  phosphate,  Me(C7H7)2P04,  is  formed  when  an 
ethereal  solution  of  benzyl  chloride  is  \^  armed  with  methyl  disilver 
phosphate,  and  when  silver  dibenzyl  phosphate  is  treated  with  methyl 
iodide;  it  is  a  brownish  oil  of  sp.  gr.  1"2005  at  0°,  and  cannot  be  dis- 
tilled. It  is  much  more  difficult  to  hydrolyse  than  the  ethereal  salts 
described  above,  but  when  sliaken  with  hot,  very  concentrated  potash, 
it  is  converted  into  potassium  dibenzyl  phusphate.  P.   S.   K. 

Symmetrical  Dimethylglutaric  Acid  and  Trimethylsuccinic 
Acid.  By  K.  AiWERS  and  E.  KOhner  (Ber.,  24,  1923— 1937).— The 
autliors  have  detenniiied  the  nature  ot*  tie  acid  obtained  by  the  action 
of  a-bromisobutyric  acid  on  ethyl  sodium  methylmalouate  and  hydro- 
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lyRis  of  the  product  by  boiling  with  acids,  concerning  which  acid  many 
different  opinions  have  been  put  forward.  They  find  that  this  acid  is 
identical  with  the  symmetrical  dimethylglutaric  acid  (ra.  p.  102 — 104°) 
which  Zelinsky  (Abstr.,  1890,  132)  has  prepared  from  ethyl  a-cyano- 
propionate  and  methylene  iodi<]e.  Tliey  have  prepnred  some  qunntitv 
of  the  acid  from  a-bromisobutyric  acid  and  ethyl  sodium  methyl- 
malonate.  It  melts  at  102 — 103",  yields  an  anhydride  melting  at  95°, 
and  the  latter,  when  boiled  with  water,  is  converted  to  an  acid  which 
melts  at  127'5 — 128"".  Both  these  acids  yield  the  same  anhydride. 
By  heating  the  acid  melting  at  127 — 128°  with  hydrochloric  acid  at 
200°,  it  is  converted  into  the  acid  meltinor  at  102—103°.  These 
results  leave  no  doubt  that  the  acid  is  dimethylglutaric  acid.  Auwers 
and  Jackson  (Abstr.,  1890,  1098)  have  put  forward  an  explanation  of 
the  above  reaction.  They  assume  that  in  the  presence  of  an  alcoholic 
alkaline  solution,  the  a-bromisobutyric  acid  is  converted  into  metliyl- 
aorvlic  acid,  and  that  the  latter  condenses  with  the  ethyl  sodium 
methylmalonate  to  yield  a  product  which,  on  hydrolysis,  gives  di- 
methylglutaric acid.  The  authors  have  obtained  dimethylglutaric 
acid  from  methylacrylic  acid.  An  analogous  reactivin  tnkes  place 
between  ethereal  salts  of  crotonic  acid  and  ethyl  sodium  malonate 
when  /:i-methylglutaric  acid  is  formed  instead  of  ethylsuccinic  acid. 

Symmetrical  dimethylglutaric  acid  (m.  p.  102 — 103^)  is  best  pre- 
pared as  follows: — Ethyl  a-bromisobutyrate  (195  grams)  is  warmed 
on  the  water-bath  and  added  to  a  hot,  alcoholn^  solution  of  ethyl 
methylmalonate  (170  grams)  and  sodium  (225  grams)  ;  a  brisk 
reaction  takes  place;  the  mixture  is  digested  on  the  water-bath  for 
five  hours,  and  the  alcohol  distilled  off.  The  ethyl  tricarboxylate  so 
obtained  is  hydrolysed  by  heating  with  concentrated  hydrochloric 
acid  (J  vol.)  and  water  (|  vol.).  On  cooling,  the  acid  separates  in 
pure  white,  prismatic  crystals,  and  is  purified  by  crystallisation  from 
benzene,  and  finally  by  dissolution  in  chloroform  and  fractional  pre- 
cipitation with  light  petroleum.  It  melts  at  102 — 103°,  crystallises 
in  small,  shining  prisms,  and  is  easily  soluble  in  water,  chloroform, 
ether,  alcohol,  and  acetic  acid,  sparingly  in  cold  benzene,  and  insoluble 
in  light  petroleum.  The  anhydride  is  obtained  by  digesting  the  acid 
with  acetic  chloride  on  the  water-bath,  or  by  heating  it  in  a  sealed 
tube  with  acetic  chloride  at  100°.  It  crystallises  from  light  petroleum 
in  feathery  needles,  and  melts  at  95°.  When  the  acid  is  heated  for 
some  time  at  2U0°  and  the  product  distilled,  waslied  with  soda,  and 
crystallised  from  petroleum,  a  substance  is  obtained  which  melts  at 
82 — 83°;  this  the  authors  believe  is  a  mixture  of  the  anhydrides  of 
the  two  isomeric  dimethylglutaric  acids. 

Dimethylglutaric  aeid  (m.  p.  127"5 — 128")  is  obtained  by  boiling 
the  above  anhydride  (m.  p.  95°)  with  a  little  water.  It  crystallises 
in  long,  lustrous  needles,  melts  at  127'5 — 128°,  and  is  crystaUograph- 
ically  identical  with  Zelinsky's  high-melting  dimethylglutaric  acid. 
When  heated  with  acetic  chloride,  it  yields  the  same  anhydride  as  the 
low-melting  acid,  and  when  heated  with  concentrated  hydrochloric 
acid  for  18  hours  at  200°,  it  is  converted  into  the  low-melting  acid. 

The  above  acids  have  also  been  prepared  from  methylacrylic  acid. 

Ethyl  methylacrylate  is  prepared  by  digesting  silver  methylacrylate, 
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lier,  and  ethyl  iodide  for  six  boiira  in  a  reflux  apparatus,  and  is 
purified  by  fractional  distillation.  It  boils  at  llf5 — 120°,  and  has  a 
strong,  pleasant  odour.  Dimethylglutaric  acid  (m.  p.  102 — 10o°)  is 
obtained  when  ethyl  methylacrylate  (15  grams)  is  added  to  a  warm 
solution  of  ethyl  methyl malonate  (28  prams)  and  sodium  (3  grams) 
in  absolute  alcohol,  and  the  mixture  heated  for  five  hours  on  the 
water-bath.  The  product  is  purified  by  fractional  distillation,  and 
hydrolysed  with  hydrochloric  acid.  E.  C.  R. 

Methyl  Methyl cyanosuccinate ;  Methyl  Methylethenyltri- 
carboxylate.  iJy  L.  Barthk  {Compt.  rend.,  112,  lOlo — 1015). — In 
a  previous  communication,  it  has  been  shown  that  mebhyl  cyano- 
succinate is  obtained  by  treating  methyl  sodiocyanacetate  with  methyl 
monochloracetate  (this  vol.,  p.  4:*)).     This  substance  reacts  readily, 

1  it  is  easy  to  prepare  its  substitution  derivatives. 

Methyl    methylcyanosnccinate,     COOMe*CMe(CN)'CHo-COOMe,     is 

epared  by  dissolving  20  grams  of  methyl  cyanosuccinate  in  ()0  grams 
f  methyl  alcohol  and  adding  a  solution  of  2  38  grams  of  sodium  in 
100  grams  of  methyl  ah^ohol ;  to  this  mixture  is  added  16'6  grams 
of  methyl  iodide  rectified  at  43°,  and  the  whole  is  heated  on  a  water- 
bath  in  a  reflux  apparatus  for  five  hours.  The  tempetature  should 
be  kept  at  from  70—75°.  The  precipitated  sodium  iodide  is  filtered 
oft",  and  the  alcohol  separated  by  distillation.  A  reddish  oil  is  pre- 
cipitated from  the  residue  by  water  and  taken  up  by  ether.  The 
ethereal  solution,  dried  by  calcium  chloride,  is  then  disbilled  on  the 
water-bath,  and  finally,  under  i-educed  pressure,  on  the  oil-bath,  when 
the  methyl  salt  passes  over  at  195 — 20U''  (60  mm.)  as  an  oily,  colour- 
less liquid.  The  same  cooipound  is  formed  in  attempting  to  produce 
ethyl  methylcyanosuccinate,  if  methyl  alcohol  be  employed  as  the 
solvent.  The  author  has  not  succeeded  in  obtaining  methyl  ethyl 
cyanosuccinate. 

"  Methyl  methyhthrnyltricarhoxylate,  (:!00Me'CH.,-CMe(C00Me)2.— 
The  above  compound  has  been  saponified  by  treatment  with  methyl 
alcohol  saturated  with  hydrochloric  acid,  in  sealed  tubes  at  75°,'  for 
one  or  two  hours.  The  reaction  does  not  take  place  in  the  cold,  even 
after  a  long  time.  The  liquid  is  evaporated  on  the  water- bath,  and. 
then  washed  with  sodium  carbonate  solution.  The  oily  substance 
precipitated  is  taken  up  with  ether,  dried  by  calcium  chloride^  and 
distilled  under  reduced  pressure.  The  greater  part  of  the  product 
distils  over  at  217°  under  005  atmos.  pressure.  The  properties  of 
methyl  cyanosuccinate  and  its  substitution  derivatives  resemble  those 
of  ethyl  cyanosuccinate  and  its  derivatives.  Other  new  compounds 
obtained  with  ethereal  cyanacetates  and  cyanosuccinates  will  be 
described  in  a  succeeding  communication.  W.  T. 

Isomeric  Pimelic  Acid  from  Amylene  Bromide.  By  C.  Hell 
{Her.,  24,  1389— 1399).— A.j.yle  .e  bromide  is  boiled  for  70  hours  with 
an  alcoholic  solution  of  potassium  cyanide ;  the  product  is  hydro- 
Used,  and  the  resulting  acid  crystallised  from  petroleum  ;  it  melts  at 
104°.  During  the  puriticat.ion  a  viscid  liquid  is  obtained  in  small 
quantity,    which    Bauer   and    Schuler   supposed    to   be   an   isomeric 
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amorplious  pimolic  acid,  but  wliich  crystallises  on  exposure  in  thin 
films,  and  proves  to  be  identical  with  tbe  chief  product.  The  yield 
is  5  grams  from  2  kilos,  of  amylene  bromide.  The  salts  are  generally 
crystalline ;  the  anhydrous  nickel  salt  is  yellow  ;  two  greenish-yellow 
salts  are  also  formed,  containing  1  mol.  HoO  and  2^  mols.  HoO  respec- 
tively. On  heating  the  acid  at  135°,  water  is  eliminated,  and  the 
anhydride  is  obtained  ;  it  is  a  viscid  liquid,  boiling  above  200°  with 
out  decomposition.  Acetic  acid  is  the  sole  oxidation  product  of  the 
acid.  It  is  probable  that  this  acid  is  unsymmeti-ioal  ethy!methyl- 
succinic  acid,  and  that  its  formation  is  due  to  the  presence  of  a  little 
ethylmethylethylene  bromide  in  the  amylene  bromide,  the  bulk  of 
which  certainly  consisted  of  trimethylethylene  bromide,  since  the 
amylene  employed  for  its  preparation  boiled  at  35 — 38";  this  would 
account  for  the  exceedingly  small  yield.  The  absence  of  propionic 
acid  in  the  oxidation  products  of  the  acid  was  the  chief  reason  for  the 
author's  previously  suggesting  that  it  might  be  trimethylsuccinicacid. 
The  paper  closes  with  some  observations  in  reply  to  a  recent  paper 
of  Zelinsky  and  Besredka  (this  vol.,  p.  669).  J.  B.  T. 

Preparation  of  Glyceryl  Pyruvate.  By  C.  Bottixger 
(Aniialen,  263,  246 — 247j. — Glyceryl  pyruvate,  previously  known  as 
pyruvin  or  glycuvic  acid,  can  be  very  easily  prepared  by  heating 
finely-divided  potassium  liydrogen  sulphate  (.5  gmms)  with  pyruvic 
acid  (2*5  c.c.)  and  glycerc^l  (2'5  c.c.)  for  a  short  time  over  a  small 
flame.  The  product  is  extracted  with  ether,  the  extract  evaporated, 
and  the  thick,  colourless  syrup  obtained  in  this  way  agitated  with  an 
equal  volume  of  water,  when  pure  glyceryl  pyruvate  is  quickly  deposited 
in  lustrous  plates.  The  portion  insoluble  in  ether  is  extracted  with 
boiling  alcohol,  the  solution  concentrated  by  evaporation,  mixed  with 
water,  and  extracted  with  ether ;  the  residue  obtained  on  evaporating 
the  ether  is  then  treated  with  an  equal  volume  of  water,  when  a 
second  crop  of  crystals  of  glyceryl  pyruvate  is  obtained. 

Constitution  of  Aqueous  Solutions  of  Tartaric  Acid.  By 
AiGNAxX  (Conipt.rend.,  112,  951 — 953). — The  results  of  Biot's  observa- 
tions on  the  rotatory  power  of  aqueous  solutions  of  tartaric  acid  may 
be  explained  on  the  assumption  either  that  tartaric  acid  foi-ms  in 
solution  a  definite  hydrate,  which  exists  in  a  partially  dissociated  cor- 
dition,  or  that  the  physical  molecule  is  double  the  chemical  molecule, 
but  is  likewise  partially  dissociated  in  solution.  If  the  first  assump- 
tion is  true,  Biot's  results  show  that  the  pi-o portion  of  tartaric  acid 
which  combines  in  a  fixed  ratio  with  n  molecules  of  water  in  the  form 
of  non-dissociated  hydrate  is  equal  to  the  proportion  of  water  in  the 
solution,  and  in  this  case  the  osmotic  pressure  will  be 

In  the  second  case,  the  results  show  that  the  proportion  of  the 
compound  (C4H606)o  dissociated  by  dissolution  is  equal  to  the  pro- 
portion of  the  solvent  in  the  liquid  examined  ;  or,  the  weight  of  the 
active  compound   (C4H606)2  dissociated  by  dissolution  is  equal  to  the 
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duct  of  the  weight  of  the  solvent  by  the  concentration  e  of  the  sola- 
tion,  and  tlie  osmo4c  pressure  will  be 

|1  A  solution  of  tartaric  acid   containing  49*47   grams  per  kilogram 

sp.  gr.  =  1  ■02241)   is  isotonic    with  a  solution    of  sugar  containing 

112'47  grams   per  litre,  and  hence  tartaric  acid  exists  in  solution  in 

the  form  of  tlje  poljmeride,  (CiHBOe)^.  which  is  partially  dissociated, 

in  accordance  with  the  law  already  stated.  C.  H.  B. 

Combinations  of  Tartaric  Acid  and  Potash,  or  Soda,  in 
Solution,  By  AiGNAN  {Compt.  rend.,  112,  1009 — 1011).— From  the 
observation  of  the  rotation  of  the  plane  of  polarisation  w,  given  by  a 
column  of  solution  of  length  /,  the  quantity  [w]  =  MojjPlS,  where 
M  =  mass  of  solution  containing  a  weight  P  of  the  active  substance, 
^  =  tlie  specific  gravity  of  the  solution,  was  calculated  by  Biot  for  solu- 

ns  containing  tartaric  acid  mixed  with  various  amounts  of  potash 

soda  respectively.     He  found  the  values  of  [a']  obtained  to  be  re- 

esented  graphically  by  an  equilateral  hyperbola,  and  concluded 
that  combinations   were   formed  in   the   solutions   examined  in  con- 

nuonsly  varying  quantities  (Mem.  Inst  France,  16). 

According  to  the  author's  theory,  the  line  representing  the  values 
of  [ai]  should  consist  of  arcs  of  curves  crossing  in  an<rular  points.  To 
verify  this  conjecture,  a  series  of  observations  have  been  taken  suffi- 
ciently numerous  to  afford  many  moi'e  points  than  Biot  obtained. 
The  solutions  used  contained  150  grams,  or  one  molecular  weight  of 
tartaric  acid,  with  a  proportion  of  soda  varying  from  0  to  22/5  of  an 
equivalent  in  a  mass  M  =  4000  grams. 

As  tartaric  acid  forms,  with  potash  and  soda,  1st,  an  acid  tartrate, 
2nd,  a  normal  tartrate,  two  angular  points  could  be  predicted ;  the 
author  finds,  on  plotting  out  his  results  with  weights  of  soda  along  .v 
as  abscissae — 

(1.)  For  varying  quantities  of  soda  from  0  to  1  equivalent,  [w]  is 
r .'presented  by  a  curve  which  departs  but  little  from  a  right  line,  and 
is  convex  towards  the  axis  of  a*. 

(2.)  Between  1  and  2  equivalents,  [a>]  is  represented  by  a  right 
line,  cutting  the  first  arc  of  the  curve  at  an  open  angle.  This  angular 
point  indicates  the  formation  of  sodium  hydrogen  tartrate,  as  pre- 
dicted. 

(3.)  From  2  to  3  equivalents,  the  curve  is  of  different  character, 
and  clearly  cuts  the  preceding  at  the  point  corresponding  with  the 
formntinn  of  the  normal  taitrate.  This  arc  shows  that  \_tv]  attains  a 
maximum  value  at  about  11/5  equivalents  of  soda,  and  then  decreases 
slowly. 

(4.)  At  3  equivalents,  a  third  angular  point  occurs,  indicating  that 
further  combination  of  the  soda  and  tartaric  acid  takes  place,  then 
[lo]  again  increases  slightly,  and  finally  decreases  slowly,  apparently 
to  a  limiting  value. 

f'     The  existence  of   a  third   compound  might  have  been   foreseen,  as 
erthelot  found  the  third  equivalent  of  soda,  added  to  tartaric  acid. 
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liberated  0'3   Cal.     It  is   probably  a  true  alcobolate,  and   from   the 
author's  observations  partially  dissociates  in  solution.  W.  T. 

Formation  of  Inactive  Tartaric  Acid  by  the  Oxidation  of 
Phenol  with  Potassium  Permanganate.  By  O.  Doebner  (Ber , 
24,  1753 — 1757). — Kekule  and  Anschiitz  have  shown  that  when 
f  umaric  acid  is  oxidised  with  potassium  permanfranate,  raccmic  acid  is 
formed,  whilst  maleic  acid  yields  inactive  tartaric  acid  under  the 
same  circumstances.  It  would,  therefore,  appear  that  the  carbon 
chain  in  inactive  tartaric  acid  has  the  same  stereochemical  structure 
as  tbat  of  nialeic  acid,  and  as,  further,  the  chain  ICH*CH!CH'CH!, 
which  exists  in  benzene,  according  to  Kekule's  configuration,  stands 
in  stereochemical  relation  to  the  generally  accepted  formula  for  malei'c 
acid,  it  was  to  be  expected  that  inactive  tartaric  acid  would  be  formed 
by  oxidising  benzene  with  alkaline  potassium  permanganate;  experi- 
ments proved,  however,  that  the  two  are  almost  without  action,  and 
the  author,  therefore,  substituted  phenol  for  benzene  with  the  follow- 
ing results: — Phenol  (10  grams)  is  neutralised  with  a  solution  of 
sodium  hydroxide,  and  the  solution  diluted  with  water  to  I  litt-e;  it  is 
then  cooled  to  0 — 3°,  and  potassium  permanganate  (4<j  grams),  in 
Avater  (3  litres),  gradually  added.  After  several  hours,  the  mixture 
is  filtered  from  manganese  dioxide;  on  adding  an  excess  of  hydro- 
chloric acid  to  the  filtrates  froni  several  experiments,  and  concentrat- 
ing, a  brownish-yellow,  amorphous  substance  separates,  which  is 
filtered  off.  On  treating  the  hot  filtrate  with  calcium  carbonate,  and 
subsequently  reacidlfying  with  acetic  acid,  calcium  oxalate  remains  un- 
dissolved, and  the  calcium  salt  of  inactive  tartaric  acid  separates  from 
the  filtrate;  it  is  purified  by  dissolving  in  very  dilute  hydrochloric 
acid,  adding  ammonia,  and  then  an  excess  of  hot  acetic  acid  ;  90  grams 
of  phenol  yield  calcium  tartrate  (9  grams),  and  oxalate  (24  grams), 
besides  carbonic  anhydride.  The  production  of  inactive  tartaric  acid 
from  phenol  is,  therefore,  best  explained  by  Kekule's  benzene  formula, 
and  the  last-mentioned  chemist  has  already  shown  (Abstr.,  1884, 
41)  that  tetrah3droxy succinic  acid  is  obtained  by  the  oxidation  of 
catechol  with  nitrous  acid.  Experiments  are  in  progress  with  other 
benzene  derivatives.  A.  R.  L, 

Substitution   of  Halogens  in  Aromatic   Hydrocarbons.    By 

G.  Erkkra  (Gazzetta,  21,  l03— 110). — The  author  compares  the 
results  previously  obtained  by  himself  (Abstr.,  1887,  1103)  with 
Srpek's  conclusions  (this  vol.,  p.  44)  as  to  the  constitution  of  the 
products  of  the  brominatiou  of  benzyl  chloride,  and  of  the  chlorina- 
tion  of  parabromotoluene.  The  author  maintains  that  the  solid 
products  consist  mainly  of  a  mixture  of  chloride  and  bromide  of  para- 
bromobenzyl,  and  contain  no  chlorine  in  the  nucleus. 

S.  13.  A.  A. 

Action  of  Chromyl  Bichloride  on  Cymene.    By  G.  Erreea 
{Gazzetta,  21,  76 — 94). — Paramethijlhydratropaldehyde, 

CeH^Me-CHMe-CHO  [I  :  4], 
prepared  by  the  action  of   chromyl  dichloride  on  cymene   (Abstr., 


Ill 
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1884,  1342)  and  purified  by  i-ombiiiation  \vitli  sndiam  liydrogen 
ulpliifce,  is  a  liquid  which  boils  at  238 — 234"  and,  accordiii*^  to  the 
iithor,  does  not  crystallise  even  after  several  months  exposure  to  the 
,ir.     The  aldoxiive,  CeH4Me-CHMe-CH:N0H,  is  a  heavy,  colourless, 

crystallisable  liquid  insoluble  in  water. 

Faramethylhydratroponit I  He,  Cr.HiMe'CHMe'CN,  is  readily  obtained 
the  action  of  acetic  anhydride  on  the  aldoxime.     Jt  is  a  lig^ht, 

lourless  liquid  with  a  pleasant  odour;  it  boils  at  216'5 — 247*5°  and 
s  insoluble  in  water. 

Faramefhylhydratropic  acid^  prepared  by  Miller  and  Rohde  (Abstr., 
1890,  978)  by  the  direct  oxidation  of  the  aldehyde,  may  also  be  ob- 
tained by  boiling  the  preceding  compound  with  aqueous  potash.  It 
melts  at  40 — 41°,  boils  at  about  280°,  and  yields  a  barium  salt  A^ery 
soluble  in  water. 

a-MethylhomoterepJtthnlic  acid,  COOH-CgHi-CHMe-COOH,  is  formed, 

gether  with  ter.^phthalic  acid,  when  pannTietliylhydratr.)pic  acid  is 
oxidised  in  alkaline  solution  with  potas>ium  ])ern)aganate.  When 
pure,  it  crystallises  in  colourless,  silvery  plates,  melts  at  222 — 223°, 
di^;solves  sparingly  in  water  and  more  tVeely  in  alcohol,  but  is  insolu- 
ble in  benzene  and  light,  petroleum.  The  barium  salt  is  very  soluble 
in  water;  the  lead  salt  is  almost  insoluble;  the  methyl  derivative, 
CjoHsOiMe.^,  is  a  liquid  insoluble  in  water  and  has  a  pleasant  odour 
resembling  methyl  paratoluate.     The  amide, 

CONH,-C6H4-CHMe'CONH2, 

crystallises  in  brilliant  plates,  melts  at  227 — 229°,  dissolves  readily  in 
boiling  water  and  alcohol,  but  is  sparin<rly  soluble  in  the  cold. 

Paramethylhydratropyl  alcohol,  CBHjMe-CHMe-CH./OH  [I  :  4],  is 
obtained  by  reducing  a  dilute  alc(jholic  solution  of  the  iildehyde  with 
sodium  amalgam.  It  is  a  light  liquid  with  a  pleasant  odour,  boiling 
at  23'J°  and  very  sparingly  soluble  in  water.  The  acetate  is  a  colour- 
less liquid  with  a  fi-uity  odour,  which  boils  at  242 — 214°  and  is 
insoluble  in  water.  The  chloride,  C6H4Me-CHMe-CH2Cl,  boils  at 
22>5°  with  ])artial  decomposition,  jind  is  nlso  insoluble  in  water. 

^-Paratolylpropylene,  CeHiMe'CMeiCH-.,  prepared  by  boiling  the 
preceding  compound  with  alcoliolic  potash,  is  a  light,  colourless,  aro- 
matic liquid  which  boils  at  198—200°  and  is  insoluble  in  water.  It 
yields  a  liquid  uncrystallisable  aklitive  •CQmf)Ound  with  bromine, 
but,  unlike  a-pa»atolylpropylene,  CuHiMe-CHiCHMe  (Abstr.,  1885, 
054  and  772),  it  does  not  yield  a  solid  polymeride  on  contact  with 
calcium  chioi-ide. 

The  product  of  the  action  of  cliromyl  chloride  on  cymene  contains, 
besides  parametiiyliiydrati-opaldehyde,  a  mixture  of  substances  which 
do  not  combine  with  sodium  hydrogen  sulphite,  and  frcmi  which  by 
repeated  crystallisation,  a  compound  identical  with  paratolylmethyl- 
ketone,  CoH^Me-COMe  (Abstr,  1882,  970),  may  be  isolated.  The 
'iiietanitro- derivative  of  this  ketone  [CO^le  :  NO.  :  Me  =  1  :  3  :  4], 
obtained  by  dissolving  it  in  strongly  cooled  nitric  acid  (sp.  gr.  ==::  1*51), 
crystallises  in  long,  yellow  needles  when  pure,  melts  at  61°,  and 
dissolves  freely  in  alcohol.  It  combines  with  phenylhydrazine,  and 
the  product  crystaUises  from  alcohol  in  garnet-red  prisms  having  a 
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composition  corresponding  with  tbe  formula  NO/ CsHgMe'C Me! NaHPh. 

On  oxidation  with  nitric  acid,  the  nitroketone  yields  metanitropara- 
toluic  acid.  S.   B.  A.  A, 

Synthesis  of  Parapropyltoluene  and  Parisopropyltoluene. 
By  A.  ToHL  (Ber.,  24,  164S^ — 1653). — The  author  has  repe^ated  some 
of  Widman's  work  on  parapropyltoluene  (this  vol..  p.  6SQ)  in  the  hope 
of  reconciling  the  differences  between  his  results  and  the  earlier  ones 
of  Jacobsen.  Parapropyltoluene  from  parabromotoluene  and  propyl 
bromide  yields  two  barium  salts  ;  the  yield  of  hydrocarbon  is  32  per 
cent.      Widman's  conclusions  are  thus  confii-med. 

Parapropyltoluene  from  parabromotoluene  and  propyl  iodide  is 
identical  with  the  precedin<2f  compound,  and  boils  at  183 — 184°, 
instead  of  175 — 176°  as  stated  b}^  Jacobsen ;  the  yield  is  nearly  8  per 
cent.  The  purification  of  the  hydrocarbon  is  a  matter  of  extreme 
difficulty,  and  this  probably  accounts  for  Jacobsen's  error  in  regard 
to  the  barium  sniphonate. 

Parisopropyltoluene  from  parabroraisopropylbenzene  and  methyl 
iodide  agrees  in  its  properties  with  Widman's  description. 

J.  B.  T. 

Paradipropylbenzene.  By  M.  Filkti  (Gnzzeita,  21,  22 — 28). — 
Faradipropylheiizeiw  is  best  prepared  by  the  action  of  metallic  sodium 
on  a  mixture  of  parabromopropylbenzene  and  propyl  bromide  in 
ethereal  solution  in  a  manner  analogous  to  that  employed  for  the 
preparation  of  propylisopropylbenzene  (see  next  abstrat.'t).  The 
yield  is  60  per  cent.  It  boils  at  220 — 221°  (mercury  column  in  the 
vapour)  nnder  a  pressure  of  745  mm.  By  oxidising  paradiproj)yl- 
benzene  with  dilute  nitric  acid,  Korner  (Abstr.,  1883,  321)  found  that 
parapropylbenzoic  acid  is  formed.  In  addition  to  this  acid,  the  author 
lias  isolated  from  the  products  of  oxidation  terephthalic  acid,  an 
azotised  compound  which  melts  at  172*^  and  crystallises  from  alcohol 
in  slender,  yellowish  needle.«,  and  a  small  quantity  of  a  'substance 
meltinsr  at  79°. 

Uinifrodibrotuoparadipropylbenzene  crystallises  from  light  petroleum 
in  colourless  or  pale-yellowish,  oblique  prisms,  melts  at  145",  and 
dissolves  freely  in  benzene,  chloroform,  and  carbon  bisulphide, 
moderately  in  ether,  and  sparingly  in  alcohol. 

OL-Diparaprupylhe7uenesulphonic  acid  was  the  only  sulphonic  acid 
isolated  by  Korner  (loc.  rAt.)  from  diparapropylbenzene ;  the 
barium  salt  appears  to  contain  1  mol.  H.O ;  the  magnediLm  salt 
(Ci.Hi-SOa)  .Mg,7H20,  crystallises  in  hmg  plates  or  tabular  prisms,  and 
dissolves  re  idily  in  boiling  water;  the  zinc  salt  (Ci2Hi7S03)2Zn,8HX), 
resembles  the  magnesium  salt.  The  amide  alreidy  prepared  by 
Kemsen  and  Keiser  (Abstr.,  1884,  457)  crystallises  from  carbon 
bisulphide  in  brilliant,  well-defined  rhomhohedra. 

ji-Diparapropylbenzenesulphonic  acid. — Small  quantities  of  this  acid 
are  obtained  in  the  preparation  of  the  a-acid,  and  may  be  separated 
from  it  by  taking  advantage  of  the  greater  solubility  of  the  fiAc'dd 
salt,  l^he  amide  ciystallises  from  carb  )n  bisulphide  in  orthogonil, 
nacreous  plates,  melts  at  106 — 107°,  dissolves  readily  in  alcohol,  ether, 
&c.,  but  not  at  all  in  water. 
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iThe  corresponding  sul phonic  salts  of  dipropjlbenzene  and  of  propyl- 
isopropjlbenzene  exhibit  very  marked  analogies  to  each  other  and 
are  probably  isomeric.  S.  B.  A.  A. 

Parapropylisopropylbenzene.  By  M.  Fileti  (Gazzetta,  21,4 — 22). 
— Paterno  and  Spica  (this  Journal,  1877,  i,  77  ;  Abstr.,  1878,  296)  first 
prepared  isopropylpropylbenzene  by  the  action  of  zinc  ethyl  on  cumyl 
chloride.  It  is,  however,  more  readily  obtained  in  quantity  by  gently 
warming  a  mixture  of  dry  ether  (50  grams),  metallic  sodium  (9  grams), 
parabromocumene  (25  grams),  and  propyl  bromide  (31  grams).  The 
reaction  is  sluggish  at  first,  but  soon  becomes  violent,  and  must  be 
moderated  by  cooling  with  ice-cold  water  if  necessary;  it  is  com- 
pleted in  a  few  hours.  The  mass  is  then  heated  on  the  water-bath 
Jor  some  time,  allowed  to  cool,  sodium  (3  grams)  and  propyl  bromide 
(8  grams)  added,  the  whole  heated  in  a  reflux  apparatus  tor  a  couple 
of  hours  and  fractionated.  The  yield  is  59  per  cent.  The  puritied 
product  boils  at  2135  to  21 5 '5  (mercury  column  in  the  vapour)  at 
a  }>ressure  of  745  mm.  On  oxidising  parapropylisopropylbenzene 
with  dilute  nitric  acid,  the  products  consist  of  parapropy) benzoic  acid 
crystallising  in  white,  flattened  needles  melting  at  lti9"5 — 140°,  and 
impure  terephthalic  acid  yielding  on  puritication  the  characteristic 
methyl  ether  melting  at  139 — 14u°  ;  but  homoterephthalic  acid  does 
not  appear  to  be  formed,  as  stated  by  Paterno  and  Spica. 

Mononitrnpropylisoprupijlbenzene,  C12H17NO2. — A  yellow,  oily  com- 
pound of  tne  above  composition,  rather  heavier  than  water  and  decom- 
posed on  distillation,  is  obtained  by  treating  the  hydrocarbon  with  nitric 
acid  (sp.  gr.  =  1'48),  the  whole  being  well  cooled.  The  product  is, 
however,  a  mixture  of  two  isomeric  compounds,  as  on  reduction  with 
ammonium  sulphide,  two  anndo- derivatives  are  obtained  ;  one  of  these 
boils  at  2(J0 — 265'',  and  yields  an  acetyl  derivative  crystallibing  in 
slender  needles  and  melting  at  70 — 71°;  the  other  is  formed  in  less 
quantity,  boils  between  24l>°  and  260°,  and  yields  an  acetyl  derivative 
which  crystallises  in  micaceous  plates  and  melts  at  87 — 88°.  The 
dimtro-derivative,  Ci2Hi6(N02)..,  is  a  yellow,  oily  compound  heaviei- 
than  water,  and  decompc^ses  on  distillation.  The  monohromo-deriva- 
iive,  CiaHnBr,  is  a  heavy,  colourless  liquid  which  boils  at  265° 
(mercury  column  in  the  vapour)  at  a  pressure  of  738  6  mm.  It 
probably  has  the  constitution  CeHsBrPr'^Pr^  [  Hv  :  Pi""  :  Pr^  =  1  :  2  :  5], 
since  one  of  its  products  of  oxidation  is  metabromocumic  acid.  On 
oxidising  the  bromo-derivative  with  dilute  nitric  acid,  the  products 
consist  ot  ortho-  and  meta-parapropylbenzoic  acids.  On  prolonging 
I  he  oxidation  for  25  hours,  these  acids  are  partially  converted  into 
metabromocumic  acid. 

Orthobromoparapropylbenzoic  acid,  CcHaBrPr-COOH,  crystallises 
when  pure  from  light  petroleum  in  long  needles  melting  at 
130 — 130"5°  ;  on  reduction  with  sodium,  it  yields  parapropylbenzoic 
acid.  The  nietabnivw-acid  crystallises  from  dilute  alcohol  in  minute 
rhomboidal  plates,  but  separates  in  an  oily  form  from  concentrated 
solutions.  It  melts  at  108—109^  and  dissolves  in  all  ordinary  solvents 
except    water.      On    reduction    with    sodmm    amalgam,   parapropyU 
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benzoic  acid  is  foi-med  together  ^vith  a  small  quantity  of  a  product 
melting  at  291—292°. 

Dibramopropylisopropylbenzene,  CioHieBpo,  obt  lined  by  brominatii^g 
the  hydrocarbon  in  presence  of  iodine,  is  a  heavy,  colourless  liquid 
\vhich  decomposes  on  distillation,  and  does  not  solidify  in  a  mixture 
of  ice  and  salt.  Dinitrodibromopj-opylisopropi/lbenzene,  Cj2Hi4Br2(X02X., 
crystallises  from  light  petroleum  in  tufts  of  slender,  colourless  or 
yellowish  needles,  melts  at  124 — 125°,  and  dissolves  freely  in  benzene, 
chloroform,  carbon  bisulphide,  ether,  and  alcohol. 

oc-Propylisopropylbenzenesulphonic  Acid. — On  sulphonating  propvl- 
isopropylDpnzene,  a  mixture  of  the  a-  and  /3-snlphonic  acids  is  obtained 
and  is  separated  into  its  constituents  by  fractionally  dissolving  the 
mixed  magnesium  salts  in  boiling  Avater.  The  a-acid  is  a  white, 
crystalline,  deliquescent  compound  which  melts  at  74°  and  dissolves 
in  alcohol,  ether,  and  benzene.  The  sodium  mlt,  CioHi7b03Na,4H20, 
crystallises  in  large  j)lates  very  soluble  in  water;  the  lead  .mlt, 
(Ci2HnS03)2Pb,H20,  crystallises  from  boiling  water  in  tufts  of  needles 
or  in  nodules;  the  barium  salt,  (Ci2H,7''SO;,)2T3m,H20,  forms  thin 
needles  ;  the  magnesium  aalt,  (Ci2Hi:S03)2Mg,7H-.0,  crystallises  fi'Oin 
an  aqueous  solution  in  long,  nacreous  plates  or  tubular  prisms,  dis- 
solves readily  in  boiling  water  but  only  very  sparingly  in  the  cold; 
the  zinc  salt,  (Ci2H,7S03)2Zn,8H20,  crystallises'  in  elongated  plates. 
The  acid  chloride,  obt-d'iued  by  the  action  of  phosphoric  chloride  on  the 
dry  sodium  salt,  is  a  yellowish  liquid.  The  amide,  CjoHn-SOoNHo, 
obtained  by  the  action  of  gaseous  ammonia  on  an  ethereal  solution  of 
the  chloride,  crystallises  from  light  petroleum  in  needles,  melts  at 
lirst  at  98 — 94°,  but  after  melting  and  lesolidi tying,  tiie  melting  point 
jalls  to  7i) — 80°.  It  dissolves  readily  in  alcohol,  ether,  chloroform, 
and  benzene,  but  is  insoluble  in  cold  water.  The  anilide, 
C,2Un-S02-:N'HPh,  forms  nodular  masses,  melts  at  107—109°,  and 
dissolves  in  alcohol,  chloroform,  carbon  bisulphide,  and  benzene,  but 
not  in  water. 

j^-Fropylisopropylbenzptiesulplinuic  Acid.  —  The  mafjufsinm  salt, 
(Ci2HnS03),Mg,t)H2(),  forms  crystalline  tufts  and  is  readily  soluble  in 
cold  water.  Ttie  amide  crystallises  from  carbon  bisulphide  in  nacreous 
plates,  melts  at  100 — 101°,  and  is  freely  soluble  in  alcohol,  ether,  &c., 
but)  is  insoluble  in  cold  water.  S.  B.  A.  A. 

Reactions  of  Sodium  Alkyloxides  and  Phencxides  with 
Tr.bromodinitrobenzene  and  Tribromotrinitrobenzene.  By 
C.L.Jackson  and  W.  H.  Warkp:x\  (Amer.  Chem..  J.,  13,  164—193; 
compare  Abstr.,  1889,  781  ;  1890,  o77,  497,  772,  982,  983).— These 
reactions  take  place  in  four  different  ways: — (1.)  A  simple  replace- 
ment of  each  atom  of  bromine  by  the  radicle  of  the  alkyloxide  or 
phenoxide.  (2.)  The  replacement  of  two  atoms  of  bromine  by  two 
of  the  radicle  of  the  alkyloxide  or  phenoxide,  the  third  atom  of 
bromine  remaining  unaltered.  (3.)  The  replacement  of  two  atoms 
of  bromine  by  the  radicle  and  the  third  by  hydrogen.  (4  )  The  re- 
placement of  one,  two,  or,  perhaps,  three  of  the  nitro-groups  by  the 
3-adicle,  the  three  bromine  atoms  remaining  unnifected. 

The  authors  regard  their  data  as   affording  insufficient  ground  for 
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iheoretical  explanntion  ;   tliey  point  out  that  in  ease  (4)  tlie  reaction 

contrary  to  Lanbenheimer's  rule  that  a  nitro-group  is  removed 
}\\y  when  it  is  in  the  ortho-position  to  another  nitro-group  (Ber.,  9, 
66,  1828;  this  Journal,  1876,  ii,  294  ;   1877,  i,  594). 

Die^hylhromodinitrore.^orcinol,  C6HBr(OKt)o(N02)2,  is  the  product  of 
the  action  of  sodium  ethoxide  on  tribromodinitrobenzene  (m.  p.  192°) 
in  the  cold;  full  dettails  of  its  preparation  are  given.  It  crystallises 
from  alcohol  in  rather  thick,  flattened,  yellowish-white  needles,  and 
from  benzene  in  long,  slender,  efflorescent  prisms  ;  it  melts  at  184'', 
and  is  slightly  soluble  in  alcohol,  methyl  alcohol,  hot  water,  ether,  and 
glficinl  acetic  acid,  freely  soluble  in  acetone,  less  freely  in  benzene 
and  chloroform,  nearly  insoluble  in  cnrbon  bisulphide,  and  quite  so 
in  light  petroleum.  Hot  and  cold  acids  are  without  action  on  it. 
During  its  preparation  a  semi-liquid  bye-product  was  obtained,  but 
this  proved  of  uncertdn  composition. 

Diethi/hUnitruresorcinol,  C6H.,(OEt)3(N02)2,  isomeric  with  Aron- 
heim's  compound  (m.  p.  75°,  Abstr.,  1879,465)  is  formed  when  sodium 
ethoxide,  dissolved  in  benzene,  is  heated  with  tribromodinitrobenzene 
(m.  p.  192°)  in  alcohol.  It  crystallises  in  long,  slender  needles  or 
flattened  prisms  Avith  a  sharp  point,  in  some  cases  forming  character- 
istic curling,  hair-like  crysta's  ;  it  melts  at  133°,  dissolves  best  in 
chloroform,  glacial  acetic  acid,  and  acetone,  and  forms  a  yellow  solu- 
tion in  cold,  strong  sulphuric  a-id,  but  a  colourless  one  in  hot,  strong 
nitric  acid  ;  hydrochloric  acid  has  no  action  on  it.  It  is  noteworthy 
that  tliis  reaction  is  another  example  of  the  replacement  of  bromine 
by  hvdrogen  in  preference  to  its  replacement  by  a  radicle  combined 
with  sodium  (compare  Abstr.,  1890,  497). 

Diethylbromodinitroiesorcinol  may  be  converted  into  diethyl- 
dinitroresorcinol  by  heating  it  with  sodium  ethoxide  in  alcohol  at  the 
boiling  point,  showing  that  the  replacement  of  the  third  bromine 
atom  by  hydrogen  is  the  principal  action  of  the  hot  sodium  ethoxide. 

Dimpthylbroihodtnitroresorcinol  was  obtained,  although  not  quite 
pure,  when  a  solution  of  tribromodinitrobenzene  in  benzene  was  heated 
with  a  solution  of  sodium  methoxide  in  methyl  alcohol;  it  crystal- 
lises in  prisms  which,  when  deposited  by  cooling  from  g-lacial  acetic 
acid,  are  terminated  by  a  single  rhombic  plane  at  an  acute  angle  to 
the  sides  of  the  prism,  which  are  so  sho't  that  the  crystal  looks 
like  a  rhombohedron  ;  it  melts  at  237 — 238',  and  is  only  slightly 
soluble  ill  the  common  solvents.     The  anilide, 

NHPh-C6H(OMe)o(N02)2, 

forms  bright  yellow  needles  or  very  slender  prisms,  melts  at  190°,  and 
dissolves  best  in  alcohol. 

Blmethyldinitrnresorcinol,  C6H2(OMe)2(N02)2,  is  formed  together 
with  the  bromo- derivative  in  the  last-mentioned  reaction  whether  the 
mixture  is  hot  or  cold.  It  crystallises  (with  1  mol.  alcohol)  in  bunches 
of  white  needles  or  slender  prisms,  which  turn  purplish-brown  in  air; 
also  without  alcohol  in  short,  thick,  broad,  monoclinic  (?),  lemon- 
yellow  prisms  which  are  not  altered  by  air;  the  former  crystals  are 
converted  into  the  latter  by  recrystallisation  from  chloroform.  It 
melts  at  167°,  but  at  1G5"5°  when  it   contains   alcohol.     It  dissolves 
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best  in  boiling  alcohol  ;  strong  acids  bave  little  action  on  it.  It  is 
isomeric  with  Honig's  compound,  which  melts  at  67°  (Abstr.,  1878, 
727). 

Diphenylhromodimtroresorrivol,  C6HBr(OPh')2(N02)2,  is  obtained, 
together  with  an  oily  substance  and  a  small  quantity  of  another 
crystalline  substance  (m.  p.  158°),  when  tribromodinitrobenzene 
(1  mol.),  dissolved  in  a  mixture  of  benzene  and  alcohol,  is  heated 
with  sodium  phenoxide  (3  mols.)  in  a  reflux  apparatus  for  12  hours; 
it  forms  woolly  masses  of  irrejrularlv  radiatincr,  white  needles  which 
turn  pale-brown  in  air  ;  it  melts  at  105°,  and  dissolves  best  in  a  mix- 
ture of  alcohol  and  benzene  ;  it  is  apparently  not  acted  on  by  strong 
sulphuric  acid  or  hydrocliloric  acid,  bat  is  dissolved  by  strong  nitric 
acid  and  precipitated  by  dilution  as  a  new  nitro-  (?)  derivative  melt- 
ing above  200°.  Attempts  to  replace  the  bromine  atom  by  hydrogen, 
as  was  done  with  the  alkyl  derivatives,  proved  futile. 

Diethyltrihromonitroresorcinol,  1^02'G6^v^{01^t).,,  is  obfained  by  the 
action  of  sodium  ethoxide  on  tribromotrlnitrobenzene  (m.  p.  285°)  in 
alcohol,  care  being  taken  to  avoid  a  rise  of  temperature;  it  crys- 
tallises  in  well-developed,  white,  flat  prisms,  usually  with  square 
ends,  but  sometimes  terminated  by  two  planes  at  an  obtuse  angle  ; 
it  melts  at  101°,  and  dissolves  best  in  hot  alcohol ;  the  strongr  acids 
seem  to  have  no  action  on  it. 

TribromodinifrophenetoU,  C6Br3(N02)2*OEt,  is  formed  if  benzene  as 
well  as  alcohol  is  used,  and  no  care  is  taken  to  ktepdown  the  tempera- 
ture, in  the  last- mentioned  reaction.  This  crystallises  in  white,  well- 
formed,  slender,  nearly  sqnare  prisms,  melts  at  147°,  dissolves  best 
in  hot  alcohol,  and  is  not  acted  on  by  strong  acids. 

Dimefhyltnhromointroresorcinol,  C6Br3NOj(OMe)2,  obtained  in  the 
same  manner  as  the  ditthyl  compound,  forms  white,  flattened 
prisms,  melts  at  126°,  and  is  much  less  soluble  in  alcohol  than  the 
corresponding  ethyl  compound.  Strong  acids  apparently  have  no 
action  on  it. 

Tripheni/Uriintrophloroglucinijl,  C6(^02)3(OPh)3,  is  the  product  of 
the  reaction  of  sodium  phenoxide  on  tribromotrinitrobenzeiiQ  in  a 
mixture  of  alcohol  and  benzene  at  the  temperature  of  the  water- 
bath.  It  ciystallises  in  long,  very  slender,  white  needles,  felted  to- 
gether in  woolly  masses;  it  becomes  bi-own  in  air,  melts  at  175°,  and 
dissolves  easily  in  acetone,  chloroform,  benzene,  and  glacial  acetic  acid, 
but  slightly  in  other  solvents.  The  strong  acids  have  no  apparent 
action  on  it.  It  is  to  be  noted  that  the  phenoxyl  group  is  the  most 
acid  one  which  has  been  substituted  for  the  three  bromine  atoms,  the 
other  groups  which  have  been  so  substituted  having  been  basic  in 
character  (compare  Abstr.,  1888,  1276;    1890,  247). 

Neither  sodium  acetate,  sodium  picrate,  nor  sodium  nitromethane 
has  any  but  a  slight  action  on  tribromodinitrobenzene  or  tribromotri- 
niirobenzene. 

It  was  previously  shown  (Abstr.,  1890,  377,  485)  that  in  the  re- 
action between  ethyl  sodiomaionate  and  tribromodinitrobenzene  the 
brvjmine  atom  replaced  by  hydrogen  is  between  two  nitro-groups,  and 
experiments  were  made  (Abstr.,  1890,  983)  which  seemed  to  show 
that  the  ease  with  which  the  bromine   is   rcmov^ed  does  not  depend 
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\y  on  tliis  position.     These  pxperiments   have  now  been  confirmed, 
nd  it  is  conclusively  proved  that  ethyl  malonate  has  no  action  on  tri- 
bromodinitrobenzene.  A.  G.  B. 
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Cbloranil.     By  C.   Graebe  {Annalen,    263,    16 — 31). — Chloranil 
(tetrachloroquinone)  is  best  prepared   by  gradually  addino^  potassium 
chlorate   (250    gtams)  in    coarse    crystals    to    paraphenylenediaraine 
hydrochloride  (100  grams)  suspended  iu  water  (250  c.c.)  and  hydro- 
chloric acid   (8(J0  c.c),  or   to   the  finely  powdered   base   (60  grams) 
suspended  in  vvater(17t) — 180  c.c.)and  hydrochloric  acid (920 — 950c.c.). 
The  addition  of  the  chlorate   la.>ts   one  day,   and  the  temperature  is 
maintained  at  20 — 30''.     On  the  following  day,  the  mixture  is  slowly 
•aised  to  the  full  temperatuie  of  the    water- bath,   and  the  heating  is 
ontinued  until  all  the  chlorate  is  decomposed,  when  the  crude  clilor- 
nil  is  collected  and  washed.     It  appears  to   contain  25   per  cent,  of 
ichloroquinone,  and  when  heated  in  a  capillary  tube  filled  with  the 
ubstance  and  sealed  at  both  ends,  it  usually  melts  at  220 — 240° ;  the 
ield   is    115    grams.     It    is    next    heated    on    the    water-bath    for 
—  2    hours  with    concentrated    hydrochloric  acid    (350 — 400   c.c), 
hen  a    portion    oF    the    trichloroquinone    is    converted  into  tetra- 
chloroquinol,  and    the    remainder  reacts    w^ith    this,  forming    tetra- 
chloroquinone and  tricddoroquinol.     On  oxidising  the  washed  product 
■with  an  acid  solution  of  potassium  dichromate,  it  is  generally  found 
to  inelt  above  270°,  and  is  then  further  puritied  by  crystallisation  from 
toluene.   When  quite  pure,  it  melts  at  290°  (mercurial  column  entirely 
in  the  bath)   to   a  clear,  transparent  liquid,  whilst  those  specimens 
containing  a   slight  quantity  of  impurity  melt  below  this  tempera- 
ture, and  darken  considerably  at  their  melting  point. 

Chloranilic  acid  is  obtained  when  chloranil  (10  grams)  is  moistened 
with  alcohol  and  added  to  a  solution  of  sodium  hydroxide  (9  grams) 
in  water  (200 — 220  c.c.)  heated  to  80°,  or  to  a  solution  of  potassium 
hydroxide  (12  grams)  in  water  (250  c.c).  After  remaining  1 — 2 
hours,  common  salt  (20  grams)  is  added,  and  the  precipitated  sodium 
derivative  is  washed  with  a  10  per  cent,  solution  of  common  salt 
until  the  filtrate  is  colourless ;  it  is  then  redissolved  in  water,  and  the 
chloranilic  acid  precipitated  with  hydrochloric  acid.  The  yield  is  62 
per  cent,  of  the  weight  of  the  chloranil.  The  compound  is  conveniently 
prepared  from  the  crude  chloranil  (m.  p.  above  270^)  ;  the  moist  pro- 
duct derived  from  100  grams  of  paraphenylenediamine  is  treated  with 
sodium  hydroxide  (100  grams)  dissolved  in  water  (2  litres)  ;  the 
yield  is  46 — 50  grams.  Chloranilic  acid  crystallises  with  2  mols. 
H.^0,  which  it  loses  at  100°  ;  lOO  parts  of  water  dissolve  0'19  part  at 
13-5'',  and  141  pai-ts  at  99°  ;  177  parts  of  the  potassium  salt  at  20°, 
and  925  parts  at  986°  ;  1  06  parts  of  the  sodium  salt  at  21°,  and  6'19 
paits  at  99°. 

When  a  mixture  of  trichloro-  and  tetrachloro  quinone  is  suspended 
iu  wa,ter  (10  parts),  and  sulphurous  anhydride  is  passed  through  for 
10  minutes,  the  trichloro-derivative  is  converted  into  the  quinol,  and 
goes  into  solution,  whilst  the  tetrachloro- derivative  is  scarcely  at- 
tacked ;  the  latter  is  collected  and  washed  with  water  and  cold  alco- 
hol.    Tetruchloroquinol   is  formed  when  the   quinone  (10  grams)  is 
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heated  for  a  short  time  on  the  water-bath  with  amorphous  phosphorus 
(1  gram),  water  (15  c.c),  and  50  per  cent,  hydrlodiu  acid  (8 — 4  c.c.)  ; 
it  is  filtered  while  hot,  and  the  colourless  mass  dissolved  in  alcohol 
to  free  it  from  phosphorus.  Hexachloi'obenzene  is  obtained  in  accord- 
ance with  the  equation  CeClA  +  FCI5  +  PCL,  =  CkCI^  +  2POCI3, 
w^hen  equal  weights  of  chloranil,  phosp}ior:is  pentachloride  and  tri- 
chloride are  heated  togetiier  in  a  sealed  tube  at  190 — 200°  for  four 
hours  ;  as  no  gaseous  products  are  for  ned,  comparatively  large  quan- 
tities of  material  can  be  em[^)loyed.  When  chloranil  is  heated  with 
phosphoi-us  pentachloride,  with  or  without  the  addition  of  phosphorus 
oxychloride,  hexachlorobenzene,  a  compound  containing  phosphorus, 
and  probably  the  so-called  hexachlorophenol  are  formed,  and  on  treat- 
ing the  mixture  with  water,  pentachlorophenol  (ra.  p.  185 — 186°)  may 
be  separated.  A.  R.  L. 

Bromanil.  By  C.  Graebe  and  L.  Weltner  {Annalen,  263, 
31 — '^^S). —  Hromanil  (tetrabromoquinone)  is  prepared  by  dissolving 
paraphenylenediarnine  (10  grams)  in  glacial  acetic  acid  (40  c.c), 
ami  carefully  adding  bromine  (40  c.c.)  by  degrees  to  the  solution 
kept  cold  by  water.  A  solid  mass  soon  forms,  und  it  is  advisable  to 
shake  from  time  to  time  ;  on  the  following  day  the  product  is  heated 
on  the  water-bath  until  the  evolution  of  hydrogen  bromide  and 
bromine  slackens;  water  is  then  added,  the  heating  continued  for  a 
short  time,  and  the  dark-brown  substance  collected,  washed,  and 
dried.  It  is  then  heated  on  the  water- bath  with  nitric  acid  (sp.  gr. 
1"85,  40  c.c.)  for  some  lioiirs,  and  evaporated  to  dryness,  after  which 
it  is  again  heated  with  fuming  nitric  acid  (40  c.c.)  for  2 — 3  hours, 
poured  into  waUa*,  and  the  yellow  compound  collected  and  washed  ; 
the  yield  is  80—32  grams,  «nd  the  melting  point  of  the  product 
ranges  from  280°  to  285".  lb  is  purified  hj  ci'jstallisation  from 
toluene,  and  when  quite  pure  melts  at  300"  (mercurial  column  entirely 
in  the  bath).  When  hexabromobenzene  (2  granis)  is  heated  with  a 
mixture  of  nitric  acid  (>p.  gr.  r5,  25  c.c.)  and  sulphuric  acid  (15  c.c.) 
in  a  reflux  apparatus  for  15  hours,  only  a  trace  of  bromanil  is 
produced  ;  whereaa  hexachlorobenzene,  under  similar  conditions, 
yields  half  its  weight  of  chloranil  (compare  Istrati,  Abstr.,  1890, 
882). 

Bromanilic  acid  is  conveniently  prepared  from  the  crude  moist 
bromanil.  The  product  from  10  grams  of  paraphenylenediarnine  is 
dissolved  in  a  solution  of  sodium  h}  di-oxide  (20  grams)  in  water 
(450 — 500  c.c  ),  heated  to  80°,  and,  alter  one  or  two  hours,  common 
salt  (40 — 50  grams)  is  added,  and  the  remainder  of  the  operation 
conducted  as  with  chloranilic  acid  (preceding  abstract).  When  crys- 
tallised bromanil  is  used,  10  grams  are  moistened  with  alcohol  and 
added  to  a  solution  of  sodium  hydi-oxide  (6'2 — 6  5  grams)  or  potas- 
siam  hydroxide  (7'5  grams)  in  wjjter  (150  c.c);  the  yield  of  brom- 
ajiilic  acid  is  5"4  grams.  The  compound  loses  its  water  of  crystallisa- 
tion slowly  at  the  ordinary  temperature,  but  more  quickly  at  100°  ; 
100  parts  of  water  dissolve  O'l 45  part  at  15*5°,  and  2*25  parts  at  99°  ; 
5'U6  parts  of  the  potassium  salt  at  14"  ;  2"95  parts  of  the  sodium  salt 
at  21\ 
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When  bromanil  (1*5  grains)  is  heated  afc  190 — 200°  for  four  hours 
with  phosphorus  pentachloride  (3'8  grams)  and  phosphorus  oxy- 
chloride  (8 — 4  grams),  hexachlorobenzene  is  obtained.  It  is  quanti- 
tatively converted  into  hexabromobenzene  when  heated  with  four 
times  its  weight  of  a  mixture  of  equal  weights  of  phosphorus  penta- 
bromide  and  tribromide  at  260 — 280°  for  four  hours. 

When  dissolved  in  concentrated  solutions  of  potassium  sulphite, 
bromanil  yields  the  potassium  salt  of  thiocronic  acid,  whilst,  when 
1  gram  is  gently  heated  with  a  solution  of  potassium  hydrogen 
sulphite  (2*8  grams)  in  water  (40  c.c.)  until  it  dissolves,  the  potas- 
sium salt  of  dibromoquinoldisulphonic  acid,  C6Br2(OH)o(S03K)2  -|- 
2H2O,  separates  in  colourless  needles  on  concentrating  the  solution  ; 
it  is  easily  soluble  in  hot  water  and  in  alcohol,  and  its  solutions  are 
coloured  violet  on  addition  of  ferric  chloride. 

The  harium  salt  is  precipitated  in  colourless  needles  containing 
1  mol.  HoO  on  adding  barium  chloride  to  a  solution  of  the  potassium 
salt ;  it  is  very  slightly  soluble  in  cold,  but  more  so  in  hot,  water. 

A.  R.  L. 

Note  hy  Abstractor. — The  abstractor  wishes  to  point  out  that  he  was 
the  first  to  determine  the  melting  point  of  bromanil  (Trans.,  1887, 
148),  but  his  value  (288°)  is  too  low,  probably  on  account  of  the 
presence  of  a  trace  of  impurity.  He  has  redetermined  the  melting 
point  of  bromanil,  and  can  confirm  Graebe  and  Weltuer's  results,  and 
also  the  melting  point  given  by  Graebe  for  chloranil  (preceding 
abstract). 

Phthaleins.  By  R.  Meyer  (Ber.,  24,  1412— 1418).— /^-Kaphthol 
combines  with  phthalic  chloride  to  form  naphtholphthalein  ayiliydride, 

CO<^'i^>C<p'*^S>0  +  iH.,0;  after  treatment  with  acetic  an- 
-U—  Uioxlfi 

hydride  ;  this  crystallises  from  alcohol  in  colourless,  rhombic  plates  or 
needles,  and  melts  at  115 — 117°,  The  compound  dissolves  in  concen- 
trated sulphuric  acid,  and  the  solution  exhibits  an  intense  reddish- 
yellow  fluorescence.     This  is  in  accordance  with  the  formula 

previously  advanced  by  the  author  for  fluorescein. 

Attempts  to  eliminate  the  amido-groaps  by  the  action  of  nitrous 
acid  on  the  compound  CooHisNaO^,  which  is  formed  by  the  interaction 
of  ammonia  and  fluorescein  at  high  temperatures,  and  has  been 
already  described,  led  to  no  definite  result. 

An  investiization  of  residues  obtained  in  the  manufacture  of 
phenol phthah  in  showed  that  they  contained  considerable  quantities 
of  phenolphthalein  anhydride;  this  was  deposited  in  crystals  melting 
at  130 — 132°,  they  were,  however,  not  homogeneous,  and  all  the 
<^omponents  have  not  yet  been  isolated. 

Phenolphthalein  anhydride  melts  at  180°,  not  at  173 — 175°  as 
stated  by  Baeyer,  and  sublimes  at  much  lower  temperatures  ;  it  is 
readily  soluble  in  alcoholic  potash,  and  is  not  precipitated  on  dilution 
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with  water ;  after  elimination  of  the  alcohol,  however,  part  is  de- 
posited immediately,  and  the  remainder  on  addition  of  hydrochloric 
acid ;  this  behaviour  points  to  the  formation  of  an  unstable  hydroxy- 

acid  of  the  formula  COOH-C6H4-C(OH)<^°^^>0.  J.  B.  T. 

Compounds   of   Metallic   Sulphites   with  Aniline.      By   G, 

Deniges  (Compt.  rend.,  112,  802 — 805). — Normal  metallic  sulphites, 
with  the  exception  of  zinc  sulphite,  do  not  form  compounds  with  anil- 
ine, but  the  hydrogen  sulphites  readily  combine  to  form  anhydrous 
double  salts  of  the  general  formula  M"SO:„H2S03,2PhNHo.  The 
mercuric  salt  is  an  exception,  and  has  the  composition 

HgS03,H2S03,PhNH2  +  H^O. 

They  are  obtained  by  adding  sodium  hydrogen  sulphite  to  an  acid 
solution  of  a  sulphate  or  nitrate  of  the  metal  previously  mixed  with 
aniline  ;  they  form  distinct  hexagonal  lamellae,  very  slightly  soluble 
in  water  and  other  neutral  solvents.  Aldehyde  and  acetone  dissolve 
small  quantities,  but  some  chemical  changes  take  place  at  the  same 
time. 

The  cuprous  compound  is  yellowish- white,  and  does  not  alter  when 
exposed  to  air  and  light ;  it  dissolves  in  ammonia  and  in  hydrochloric 
acid.  The  cadmium  and  zinc  compounds  are  white ;  the  manganese 
salt  has  a  pink  tint,  and  the  cobalt  salt  a  beautiful  rose  colour;  the 
ferrous  salt  is  yellow,  and  the  nickel  salt  greenish-yellow ;  the  mer- 
curic salt  is  white.  C.  H.  B. 

Some   Compounds  Formed  by  Mercuric  Chloride.     By  G. 

Andr6  (Compt.  rend.,  112,  995 — 998). — A  number  of  compounds  are 
formed  on  the  same  type  as  the  substance  HgCl2,2NH3,  described  in  a 
former  paper  (Abstr.,  1889,  570  and  827).  A  white  compound  of 
aniline  and  mercuric  chloride,  NH2Ph,HgCl2,  yields  a  little  water  on 
heating  in  a  test-tube ;  hence  it  probably  contains  a  little  mercuric 
oxide,  which  would  explain  the  excess  of  mercury  obtained  on 
analysis.  A  similar  additive  compound  is  obtained  with  benzyl- 
amine,  CH2Ph*NHo,HgClo.  Similar  substances,  in  which  HgCL  is  re- 
placed by  ZnClo,  are  represented  by  the  formulae  4ZnClo,HgCl.,10NH{ 
+  2H2O  and  2ZnCl2,HgClo,6NH3  +  JHoO.  These  salts,  when  heated 
in  a  tube,  give  off  water,  melt,  and  finally  yield  a  white  sublimate 
together  with  free  ammonia;  they  dissolve  easily  in  hydrochloric 
acid,  but  are  decomposed  by  boiling  water. 

Several  new  substitution  compounds  have  also  been  prepared.  The 
compound  SNHPh'HgCl  +  2HgCl2  is  analogous  to  the  substance 
NHo'HgCl  +  HgClo,  obtained  by  Millon  ;  it  is  very  stable  ;  when 
boiled  with  water  or  alcohol  for  several  hours,  it  yields  the  salt 
SNHPh-HgCl  +  2HgCl2. 

The  substitution  compound,  CHsPh'NH'HgCl,  is  insoluble  in 
boiling  water  ;  the  benzylamine  addition  compound  is  readily  soluble. 

W.  T. 

Symmetrical  Tri-substitution  Derivatives  of  Benzene.  By  R. 
Bader  (Ber.,  24,  1653 — 1655). — Symmetrical  dinitraniline  is  pre- 
pared by  dissolving  trinitrobenzene  (15  grams)  in  absolute  alcohol 
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(450  c.c),  and  slowly  adding  to  the  boiling  solution  90  c.c.  of 
ammonium  sulphide  solution  ;  after  heating  for  1^  hours  on  the 
water-bath,  the  liquid  is  poured  into  ice-water;  the  product  is  de- 
posited from  hot  water  in  yellow  crystals,  melts  at  159°,  and  is 
readily  soluble  in  ordinary  media.  Attempts  to  prepare  the  corre- 
sponding phenol  by  means  of  the  diazo-reaction  were  unsuccessful. 

Binitrochlorohenzene   [IS'Oo  :  NOo  :  CI  =  1  :  3  :  5]    is  obtained  from 
the  preceding  compound  by  means  of   Sandmeyer's  reaction  ;  it  crys- 
tallises from  alcohol  or  ether  in  colourless  needles,  melts  at  53°,  and 
volatile  with  steam.     On  warming  with  very  dilute  alkalis,  a  blood- 
d  colour  is  produced.  J.  B.  T. 
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Combination  of  Metallic  Sulphites  with  Amines  of  the 
Benzene  Series.  By  O.  Denig^s  (Gompt.  rend.,  112,  870 — 873). — 
Orthotoluidine,  paraioluidine,  and  a-metaxylidine  yield  with  metallic 
hydrogen- sulphites  compounds  strictly  analogous  to  those  formed  by 
aniline  (preceding  page),  they  are  obtained  in  the  same  manner, 
have  the  same  colours  and  the  same  form.  No  compound  of  nickel 
hydrogen  sulphite  with  orthotoluidine  could,  however,  be  obtained, 
and  zinc  hydrogen  sulphite  behaves  in  an  abnormal  manner.  The 
general  formula  is  M"SOs,H2S03,2NHoIl,  but  in  the  case  of  the 
mercuric  compounds  it  is  HgS03,H2S03,]S'H3R,  -f  H3O. 

C.  H.  B. 
Nitro-derivatives  of  Dimethylorthanisidine.  By  E.  Gkt- 
Aux  and  L.  Lef^ivre  {Comjpt.  rend.,  112,  727 — 730). — Mononitrodi- 
ethylortJianisidine  [NMca  :  NO3  :  OMe  =  1:4:6]  is  obtained, 
ogether  with  a  small  quantity  of  a  di-  or  tri-nitro-derivative,  by 
adding  1  part  of  the  base  to  5  or  6  parts  of  nitric  acid  cooled  in  a 
freezing  mixtui'e,  or,  better,  by  dissolving  1  part  of  the  base  in  2  parts 
of  sulphuric  acid  diluted  with  10  parts  of  water,  and  adding  gradually 
3'2  parts  of  sodium  nitrite  dissolved  in  60  parts  of  water.  The 
product  is  puritied  by  crystallisation  from  alcohol,  and  forms  long, 
slender,  lemon-yellow  needles  which  melt  at  99"";  it  is  very  slightly 
soluble  in  cold  alcohol,  but  dissolves  readily  in  boiling  alcohol.  When 
reduced  with  zinc  and  hydrochloric  acid,  it  yields  a  base  that  crys- 
tallises in  slender,  colourless  needles  melting  at  83°,  and  rapidly 
becomes  rose-coloured  when  exposed  to  air. 

Trinitrodimefhylort/ianisidine  is  obtained  by  heating  dimethylortho- 
anisidine  v/ith  ordinary  nitric  acid  until  nitrogen  oxides  begin  to  come 
off,  and  then  precipitating  immediately  with  water.  It  crystallises 
from  boiling  alcohol  in  groups  of  colourless,  somewhat  bulky  prisms, 
melts  at  135°,  and  is  only  slightly  soluble  in  cold  alcohol.  Only 
two  of  the  NOo  groups  are  in  the  benzene  nucleus,  and  when  the 
compound  is  boiled  with  potash,  alkaline  vapours  are  evolved  and 
dinitroguaiacol,  melting  at  121 — 122",  is  obtained.  This  decomposi- 
tion indicates  the  position  of  the  radicles,  namely 

[NMe-CH.NOo  :  NOo  :  NO,  :  MeO  =  1:2:4:6], 

since  von  Romburgh  has  shown  that  only  diortho-,  or  ortlio-  and 
para-derivatives  of  acids  of  the  benzene  series  yield  phenols  when 
heated  with  potash. 

S  z  2 
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If  trinitrodimetliylortlianisidme  is  boiled  with  15  to  20  parts  of 
ordinary  nitric  acid  antil  nitrogen  oxides  are  no  longer  evolved,  it  is 
converted  into  trinitromonomethylorthainsidine,  which  is  the  ultimate 
product  of  the  action  of  nitric  acid  on  dimethylorthanisidine.  It  is 
also  obtained  by  the  prolonged  action  of  fuming  nitric  acid  on  di- 
methylorthanisidine at  0°.  It  crystallises  from  8  parts  of  boiling 
alcohol  in  colourless  or  yellowish  lamellas,  melts  at  118 — 119°,  and 
is  only  slightly  soluble  in  ether  or  in  cold  alcohol,  but  dissolves 
readily  in  acetone.  When  trinitromonomethylorthauisidine  is  heated 
for  two  or  three  hours  with  a  10  per  cent,  solution  of  potash,  alkaline 
vapours  are  evolved,  and  the  calculated  quantity  of  dinitroguaiacol  is 
obtained  (m.  p.  121 — 122°).  This  decomposition  shows  that  the 
nitro-derivative  has  the  constitution  [NMeN'Oo  :  IS'Os  :  NO2  :  OMe  = 
1:2:4:6],  and  at  the  same  time  establishes  the  constitution  of 
mononitrodimethylorthanisidine  and  dinitroguaiacol. 

The  results  show  that  in  the  action  of  nitric  acid  on  dimethyl ortho- 
anisidine,  it  is  the  group  NMco  that  influences  the  position  of  the 
^02  groups,  the  latter  taking  up  ortho-  and  para-positions,  as  in  the 
case  of  dimethylaniline.  C.  H.  B. 

1-4-6-Trimetliylparaphenylenediainine.  By  E.  Bamberger 
(Ber.,  24,  1645 — 1649). — The  author  has  recently  obtained  a  par- 
amidoctohydro-a-naphthaquinoline  of  the  formula 

H2    NH, 


the  method  of  formation  of  this  compound  will  be  described  later. 
Although  a  derivative  of  naphthaquinoline,  its  properties  show  it  to 
be  a  benzeneparadiamine.  For  purposes  of  comparison,  trimethyl- 
phenylenediamine  [Mca  =  1:4:6;  (N'H2)2  =  2  :  5J  w,is  prepared  from 
pseudocumidine  [Mcs  =  1:4:6;  NH2  =  2]  by  means  of  diazo- 
benzenesnlphonic  acid ;  the  resulting  d^e  is  deposited  in  reddish- 
brown,  lustrous  crystals,  sparingly  soluble  in  water.  On  reduction 
with  stannous  chloride,  the  diamine  is  obtained,  crystallising  from  a 
mixture  of  ether  and  light  petroleum  in  colourless,  highly  lustrous, 
flat  needles  melting  at  78°.  The  diamine  gives  a  dark,  orange-red 
colour  with  hydrochloric  acid,  hydrogen  sulphide,  and  ferric  chloride 
(thionine)  ;  a  deep-green,  indamine  colour  with  acetic  acid,  aniline 
hydrochloride,  and  potassium  dichromate ;  on  boiling,  the  solution 
changes  to  greenish-brown,  then  to  reddish-brown,  a,nd  smells  of 
quinone.  The  base  gives  with  metatolylenediamine  the  tolyleue-blue 
and  tolylene-red  reactions ;  whilst  with  alkaline  a-naphthol  solution, 
a  blue  indophenol  derivative  is  formed.  J.  B.  T. 

Alkyl  Derivatives  of  Hydroxylamine.      Bv  K.  Behrend  and 
E.  KoNiG  {Amialen,  263,  175—228  and  839— 358).— At  the  present 
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time  there  are  three  hypotheses  regarding  the  structure  of  the  stereo- 
chemically  isomeric  alkyl  derivatives  of  hjdroxylamine,  namely,  that 
of  Hantzsch  and  Werner,  that  of  Behrend,  and  that  of  Auwers  and 
Meyer  ;  they  all  account  for  the  existence  of  two  structurally  identical 
but  stereocliemically  isomeric  forms,  which  bear  to  one  another  the 
same  relationship  as  that  existing  between  the  two  optically  active 
modifications  of  tartaric  acid.  According  to  all  three  hypotheses, 
/^-benzylhydrcxylamine,  for  example,  should  exist  in  two  enantiomor- 

phous  forms,  which  may  be  expressed  by  the  symbols  CTHi^rj/OH 

and  H<J^^>s  -TT  -/OH  respectively.     Now,  although  this  compound  has 

been  prepared  by  three  totally  different  methods,  the  three  prepara- 
tions are  absolutely  identical ;  it  must  be  assumed  then,  either  that 
they  all  have  the  s^ame  configuration,  expressed  by  one  of  the  above 
symbols,  or  that  they  are  all  composed  of  equal  parts  of  the  two 
isomerides.  If  the  latter  assumption  is  true,  it  is  probable  that  the 
two  forms  could  be  separated  by  suitable  methods ;  the  authors' 
attempts  to  effect  a  separation  by  combining  the  base  with  optically 
active  acids  were,  however,  unsuccessful,  as  were  also  the  analogous  ex- 
periments carried  out  by  Kraft  (this  vol., p.  51).  Experiments  were  also 
made  to  test  the  validity  of  the  first  assumption,  namely,  that  the  known 
;3-benzylhydroxylamine  is  one  only  of  the  theoretically  possible  forms. 
For  this  purpose,  /3-benzylhydroxylamine  was  treated  with  nitrobenzyl 
chloride,  and  thus  converted  into  /3-benzylnitrobenzylhydroxylamine ; 
y3-niti'obenzylhydroxylamine,  prepared  by  methods  exactly  similar  to 
those  employed  in  the  preparation  of  the  /:^-benzylhydroxylamine,  was 
treated  with  benzyl  chloride,  and  in  this  way  also  /3-nitrobenzyl- 
benzylhydroxylamine  obtained.  According  to  the  hypothesis,  the  two 
compounds  should  be  enantiomorphous,  but  it  was  found  that  they 
are  identical  in  physical  properties,  and  that  both  give  the  same 
products  in  the  same  proportion  on  oxidation ;  it  follows,  therefore, 
that  assuming  that  no  intramolecular  change  has  occurred  in  any  of 
the  reactions,  and  that  a  second  modification  of  benzylnitrobenzylhydr- 
oxylamine  has  not  escaped  observation,  that  the  two  supposed  enan- 
tiomorphous forms  of  benzyl-  and  of  benzylnitrobenzyl-hydroxylamine 
are  identical,  or,  which  is  less  probable,  that  their  separation  has  not 
yet  been  accomplished. 

ft-Benzylhijdroxylamine  tartraie,  {QT]1^0)'i-,GJ^B0Gj  is  precipitated 
in  needles  when  an  alcoholic  solution  of  the  base  (1  mol.)  is  treated 
with  an  alcoholic  solution  of  tartaric  acid  (1  mol.)  ;  on  evaporating 
the  mother  liquors,  a  second  crop  of  crystals  of  the  normal  salt  is 
obtained,  and  on  further  evaporation,  the  acid  tartrate^  C7H9NO,C4H606, 
is  deposited.  The  latter  forms  colourless,  rhombic  crystals,  a:  h  :  c  = 
0'3561  :  1  :  0'2475,  is  readily  soluble  in  alcohol,  and  melts  at  about 
117°;  the  former  is  sparingly  soluble  in  alcohol,  but  more  readily  in 
water,  and  melts  at  125 — 130°. 

^-Benzylhydroxylamine  mandelate  crystallises  from  hot  alcohol  in 
colourless  needles,  melts  at  115 — 118^,  and  is  rather  sparingly  soluble 
in  cold  alcohol  and  water. 

fi'Diparunitroheiizylhydroxylamine,    (C7H6lS'02)2N'OH,    is    obtained 
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when  hydroxjlamine  hydrochloride  is  boiled  with  paranitrobenzjl 
chloride  and  sodium  carbonate  in  alcoholic  solution ;  it  separates 
from  boiling  acetone  in  large,  yellow,  asymmetric  crystals,  melts  at 
157 — 158°,  and  is  readily  soluble  in  hot  alcohol,  glacial  acetic  acid, 
and  acetone,  but  very  sparingly  in  cold  alcohol,  ether,  benzene,  and 
chloroform,  and  almost  insoluble  in  light  petroleum  and  carbon  bi- 
sulphide. The  hydrochloride,  Ci4H,3^305,HCl,  is  crystalline,  and  is 
decomposed  by  water. 

Paranitrohenzylisoparanitrohenzaldoxime, 

NO^-CeH^-CH^N-CHe-NOa, 

o 

prepared  by  oxidising  the  preceding  compound  with  potassium  di- 
chromate  and  acetic  acid,  crystallises  in  light-yellow,  microscopic 
needles,  and  is  sparingly  soluble  or  insoluble  in  most  ordinary  solvents, 
except  hot  acetic  acid  and  boiling  nitrobenzene  ;  it  melts  at  227 — 228° 
with  decomposition,  but  even  when  kept  at  200°  for  some  time,  it  gradu- 
ally sinters  together  and  turns  brown.  When  boiled  with  20  per  cent, 
hydrochloric  acid,  it  is  decomposed  into  paranitrobenzaldehyde  and 
/3-nitrobenzylhydroxylamine  (m.  p.  120 — 125°),  identical  with  the 
compound  obtained  by  Behrend  and  Leuchs  from  a-beuzyl-^-nitro- 
benzylhydroxylamine  in  like  manner. 

yS-Paranitrobenzylbenzylhydroxylamine,  prepared  by  treating  the 
/3-paranitrobenzylhydroxylamine  obtained  by  the  decomposition  of 
a-benzyl-^-nitrobenzylhydroxylamine  with  benzyl  chloride,  is  iden- 
tical in  chemical  and  physical  properties  with  the  compound  formed 
by  treating  the  /3-nitrobenzylhydroxylamine,  obtained  from  paranitro- 
benzylisoparanitrobenzaldoxime  with  benzyl  chloride,  and  also  with 
that  produced  by  the  action  of  nitrobenzyl  chloride  on  /3-benzylhydr- 
oxylamine. 

Nitrobenzylisobenzaldoxime  exists  in  two  modifications,  both  of 
which  are  formed  when  benzaldehyde  is  digested  with  /3-nitrobeuzyl- 
hydroxylamine  hydrochloride  and  sodium  carbonate  in  alcoholic 
solution ;  the  original  product  melts  at  104 — 106",  but  when  recrys- 
tallised  from  hot  alcohol  it  yields  a  mixture  of  slender  needles  melting 
'at  113"5 — 114*5°,  and  hexagonal  plates  melting  at  105—106°.  These 
two  forms  can  be  easily  converted  one  into  the  other  by  recrystallisa- 
tion  from  various  solvents,  and  when  either  modification  is  heated  at 
its  melting  point  it  is  converted  into  a  mixture  of  the  two  which 
melts  at  107 — 112°.  When  equal  quantities  of  nitrobenzylisobenz- 
aldoxime and  benzilisonitrobenzaldoxime  are  dissolved  in  hot  alcohol 
and  the  solution  concentrated,  a  mixture  of  the  two  compounds  is 
deposited  in  plates  melting  at  93 — 94°  ;  this  mixture  is  identical  with 
that  obtained  by  the  oxidation  of  paranitrobenzylbenzylhydroxylamine 
(Abstr.,  1890,  1412). 

Nitroso-^-henzylhydroxylamine,  0:118^202,  is  obtained  when  /3-benzyl- 
hydroxylamine  hydrochloride  is  treated  with  sodium  nitrite  in  aqueous 
solution  at  0° ;  it  crystallises  from  a  mixture  of  ether  and  light  petr- 
oleum in  flat,  transparent  prisms,  melts  at  77 — 78°,  and  is  readily 
soluble  in  alcohol,  ether,  soda,  and  sodium  carbonate,  but  more  spar- 
ingly in  light  petroleum  and  very  sparingly  in  water  -,  it  gives  the 
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iiitroso-reaction.  The  henzyl  derivative,  CuHulN'oOo,  is  formed,  together 
-with  an  oil  of  unknown  composition,  when  the  sodium  derivative  of 
nitrosobenzylhydroxylamine  is  boiled  with  benzyl  chloride  in  alcoholic 
solution ;  it  crystallises  from  a  mixture  of  ether  and  light  petroleum 
in  lustrous  plates,  melts  at  58 — 59°,  and  gives  Liebermann's  reaction. 
When  a-dibenzylhydroxylamine  hydrochloride  is  treated  with  sodium 
nitrite,  it  is  converted  into  a  compound  which  crystallises  in  needles 
and  melts  at  73 — 74°. 

Impure  nitroso-/3-benzylhydroxylamine  is  unstable,  and  decomposes 
on  keeping  with  liberation  of  red  fumes,  yielding  dinitrosylbenzyl 
(previously  described  as  dinitrosotoluene,  Abstr,,  1890,  1122)  and  an 
oil  having  a  peculiar,  penetrating  odour;  when  treated  with  glacial 
acetic  acid,  the  nitroso-compound  is  decomposed  into  dinitrosylbenzyl 
and  an  oil,  which  consists  principally  of  benzyl  acetate  and  benzyl 
nitrite. 

Nitroso-ji-'paranitrohenzylhyclroxylamine^  N02*C7H6*N(NO)  'OH,  is 
precipitated  in  crystals  when  a  freshly-prepared,  well-cooled  solution 
of  y3-paranitrobenzylhydroxylamine  hydrochloride  is  treated  with  a 
slight  excess  of  the  theoretical  quantity  of  sodiam  nitrite;  it  sinters 
together  at  125°,  melts  at  130 — 131°,  and  is  readily  soluble  in  alcohol, 
acetone,  sodium  carbonate,  and  glacial  acetic  acid,  but  more  sparingly 
in  chloroform  and  ether ;  it  gives  Liebermann's  reaction.  When  dis- 
solved in  glacial  acetic  acid  and  treated  with  a  trace  of  fuming  nitric 
acid,  it  is  decomposed,  with  evolution  of  brown  fumes,  yielding  di- 
nitrosylparanitrobenzyl,  paranitrobenzyl  acetate  (m.  p.  7Q — 77°),  and  a 
compound  melting  at  about  67°,  which  seems  to  be  paranitrobenzyl 
nitrite. 

Dinitrosylparanitrobenzyl,  Ci4H,2N406,  is  a  colourless,  semi-crystal- 
line powder,  melts  at  135 — 140°,  and  is  almost  insoluble  in  the  ordinary 
♦solvents ;  when  treated  with  phenol  and  sulphuric  acid,  it  gives  a 
brownish-violet  coloration,  which  changes  to  brownish-yellow  on  the 
addition  of  alkalis,  and  then  to  an  olive-brown  on  diluting  with  water. 

ft-Paranitrobenzaldoxime,  CvHeNsOg,  is  obtained,  together  with  an 
equal  quantity  of  the  a-compound  (m.  p.  128 — 129°)  when  dinitrosyl- 
paranitrobenzyl  is  warmed  with  dilute  soda  (or  boiled  for  a  long  time 
with  alcohol)  ;  on  saturating  the  alkaline  solution  with  carbonic 
anhydride,  the  two  isomerides  are  precipitated  in  crystals,  and  can  be 
separated  by  recrystallisation  from  hot  water,  in  which  the  ^S-compound 
is  the  more  sparingly  soluble.  The  /3-oxime  crystallises  from  hot 
water  in  thin,  iridescent,  rectangular  plates,  sinters  together  at  about 
170°,  melts  at  173 — 175°,  and  is  readily  soluble  in  glacial  acetic  acid, 
chloroform,  and  hot  alcohol,  but  more  sparingly  in  ether;  when 
heated  at  its  melting  point,  or  when  treated  with  hydrogen  chloride 
in  ethereal  solution,  it  is  almost  completely  converted  into  the  a-oxime, 
and  it  is  readily  decomposed  by  warm  mineral  acids  yielding  nitro- 
benzaldehyde  and  hydroxylamine.  When  the  acetyl  derivative  of  the 
/:J-oxime  is  treated  with  sodium  carbonate,  it  is  converted  into  para- 
nitrobenzonitrile,  whereas  the  acetyl  derivative  of  the  a-oxime  is 
simply  reconverted  into  the  oxime  (m.  p.  128—129°)  under  the  same 
conditions. 

Benzyljoaranitrohenzaldoxirne,     N'Oo-C6H4-CH:N'-OC7H7,    is     formed 
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when  the  a-oxime  is  treated  with  sodium  ethoxide  and  benzyl  chloride 
in  cold  alcoholic  solution  ;  it  crystallises  from  alcohol  in  Instrons, 
yellowish  needles,  melts  at  117'5 — 118-5°,  and  differs  slightly  in  crys. 
talline  form  from  the  isomeride  (m.  p.  117 — 118°)  previously  described 
(Abstr.,  1890,  1412),  than  which  it  is  rather  more  sparingly  soluble 
in  hot  alcoliol ;  it  is  not  acted  on  by  boiling  dilute  acids,  whereas  the 
isomeride  is  quickly  decomposed  into  nitrobenzaldebyde  and  /^-benzyl- 
hydroxylamine. 

When  y^-paranitrobenzaldoxime  is  treated  with  sodium  chloride 
and  benzyl  chloride  in  alcoholic  solution  at  the  ordinary  temperature,, 
it  yields  benzylisoparanitrobenzaldoxime  and  paranitrobenzylisobenz- 
aldoxime. 

Dinitrosobenzyl  (loc.  cit.)  is  completely  decomposed  by  warm  soda, 
yielding  approximately  equal  quantities  cf  a-  and  |8-benzaldoxime. 

F.  S.  K. 

Azo-derivatives.  By  H.  Limpricht  (Annalen,  263,  224 — 245). — 
Azobenzenesalicylic  acid,  N'2Ph*C6H3(OH)'COOH,  prepared  by  treat- 
ing salicylic  acid  with  diazobenzene  chloride  in  alkaline  solution 
(compare  Stebbins,  Abstr.,  1880,  715),  crystallises  from  benzene  in 
yellow  needles,  melts  at  218°,  decomposes  at  a  slightly  higher  tem- 
perature, and  is  readily  soluble  in  alcohol,  ether,  and  acetone,  but 
more  sparingly  in  boiling  chloroform  and  carbon  bisulphide,  and 
almost  insoluble  in  water.  The  sodium  salt,  CisHgNoOaNa,  crystal- 
lises in  small,  yellow  plates  ;  the  barium  salt,  (Ci3H9N203)2Ba,  crystal- 
lises in  golden  needles,  and  is  very  sparingly  soluble  in  cold  water. 
The  acid  is  quickly  decomposed  by  stannous  chloride  into  aniline  and 
paramidosalicylic  acid ;  the  last-named  compound  is  also  formed  when 
the  azo-acid  is  warmed  with  zinc-dust  and  soda.  The  ethereal  salts 
of  azobenzenesalicylic  acid  can  bo  obtained  by  warming  the  acid  with 
an  alcohol  and  concentrated  sulphuric  acid ;  by  dissolving  the  acid  in 
the  alcohol,  and  heating  the  solution  at  100°  with  the  corresponding 
alkyl  iodide,  and  also  by  treating  ethereal  salts  of  salicylic  acid  with 
diazobenzene  chloride  in  alkaline  solution.     The  methyl  salt, 

CUH12N2O3, 

crystallises  in  reddish-yellow  plates,  melts  at  108°,  and  is  readily 
soluble  in  alcohol,  ether,  and  soda.  The  ethyl  salt,  C15H14N2O3, 
crystallises  in  yellowish  needles  or  plates,  melts  at  101°,  and  is  readily 
soluble  in  alcohol,  ether,  and  dilute  soda;  it  distils  at  a  high  tem- 
perature with  only  slight  decomposition,  and  is  decomposed  by 
stannous  chloride  yielding  ethyl  amidosalicylate.  The  phenyl  salt, 
CigHuNoOs,  is  formed,  together  with  phenyl  bi-azobenzenesalicylate, 
when  an  ice-cold  alkaline  solution  of  phenylsalicylate  is  treated  with 
diazobenzene  chloride ;  it  separates  from  ether  in  yellowish-red 
needles,  and  from  cold  alcohol  in  well-defined  crystals,  melts  at  121°, 
and  is  readily  soluble  in  ether,  chloroform,  and  benzene,  but  more 
sparingly  in  alcohol,  acetone,  carbon  bisulphide,  glacial  acetic  acid, 
and  soda. 

Phenyl  hi-azohe^izenesalicylate,  OH-C6Ho(N2Ph)3*COOPh,  forms 
compact,  granular  crystals,  melts  at  148°,  and  is  readily  soluble  in 
alcohol,  ether,  chloroform,  benzene,  acetone,  glacial  acetic  acid,  and  soda. 
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^B*  Azobenzenesalicylamide,  prepared  by  heating  tbe  methyl  or  ethyl 
^^alt  of  the  acid  with  ammonia,  crystallises  in  light-yellow  needles, 
and  melts  at  240°,  not  at  236°,  as  stated  by  Tammely.  The  anilide, 
OH-C6H3(N2Pb)-CO-I^HPh,  can  be  obtained  by  treating  salicylamide 
with  diazobenzene  chloride  in  alkaline  solution ;  it  crystallises  from, 
alcohol  in  brown  plates,  melts  at  188 — 189°,  and  is  readily  soluble  in 
alcohol,  ether,  benzene,  chloroform,  and  glacial  acetic  acid  ;  it  dissolves 
ill  concentrated  sulphuric  acid  with  a  blood-red  coloration. 

AzohenzenecJilorobenzamide,  NgPh'CeHaCl'GO'ISrHo,   is  formed  when 
azobenzenesalicylic  acid  is  heated  with  phosphorus  pentachioride,  and 
the  product  treated  with  ammonia ;  it  separates  from  alcohol  in  yellow 
crystals  melting  at  210°.     The  corresponding  anilide^ 
NaPh-CeHaCl-CO-NHPh, 

prepared  in  like  manner,  separates  from  alcohol  in  yellowish,  nodular 
crystals,  and  melts  at  198°. 

Azobenzenemetahydroxybenzoic  acid,  OH'CGH3(N'2Ph)'COOII,  sepa- 
rates from  benzene  in  golden  crystals,  melts  at  213°,  and  is  readily 
soluble  in  alcohol,  ether,  chloroform,  acetone,  glacial  acetic  acid,  and 
soda,  but  only  sparingly  in  benzene  ;  when  warmed  with  stannous 
chloride,  it  yields  metahydroxyamidobenzoic  acid  [OH  :  COOH  :  NHj  = 
1  ;  3  :  4],  a  colourless,  crystalline  compound,  which  darkens  at  230°, 
and  melts  at  235°  ;  when  this  amido-acid  is  diazotised,  and  the  pro- 
duct warmed  with  hydriodic  acid,  iodomefahydroxy benzoic  acid  is 
obtained.  This  compound  crystallises  from  water  in  large,  yellowish 
needles,  sublimes  at  160 — 170°,  melts  at  196°,  and  seems  to  have  the 
composition  C7H5IO3  +  -^HaO ;  when  treated  with  sodium  amalgam,  it 
is  converted  into  metahydroxy benzoic  acid. 

When  parahydroxy benzoic  acid  is  treated  with  diazobenzene  chloride 
in  ice-cold,  alkaline  solution,  bi-azobenzenephenol  (m.  p.  130°),  and 
azobenzenephenol  (m.  p.  150 — 151°)  are  formed,  but  no  azo-derivative 
of  hydroxybenzoic  acid  is  produced.  The  compound,  obtained  by 
treating  parahydroxybenzoic  acid  with  diazosulphanilic  acid  in  ice- 
cold  alkaline  solution,  has  not  the  constitution 

S03H-CeH4-N2-C6H3(OH)-COOH, 

as  supposed  byGriess  (Ber.,  15,  2190),  but  is  the  sodium  salt  of  a 
hydroxyparazobenzenesulphonic  acid  of  the  constitution 

OH-CeHi-No-CsHi-SOaH. 

This  acid  is  identical  with  the  compound  formed  by  the  combination 
of  phenol  and  diazosulphanilic  acid ;  its  sodium  salt  crystallises  in 
reddish-yellow,  lustrous  scales,  is  readily  soluble  in  hot  water,  and  has 
the  composition  OH-C6H4'N,.-CGH4'S03Na  +  2HoO  ;  its  barium  salt 
crystallises  from  hot  water  in  red,  lustrous,  rhombic  plates  (-f  H^O), 
and  in  yellow  needles  (+  IJH2O),  and  is  very  sparingly  soluble  in 
cold  water. 

Azo-derivatives  of  paramethoxybenzoic  acid  could  not  be  obtained. 

Azobenzcne-ft-resorcylic  acid,  N2Ph-C6H2(OH)./COOH,  is  formed, 
together  with  bi-azobenzeneresorcinol  (m.  p.  217°)  when  /3-resorcylio 
acid  is  treated  with  diazobenzenzene  chloride  in  ice-cold,  alkaline 
solution;  it  crystallises   from  acetone  in  dark-red  needles,  melts  at 
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about  189°  wifcli  evolution  of  carbonic  anbjclride,  and  is  readily  soluble 
in  chloroform  and  hot  alcobol,  but  more  sparingly  in  ether,  benzene, 
and  acetone,  and  insoluble  in  water;  it  is  partially  decomposed  by 
recrystallisation  from  acetone,  yielding  bi-azobenzeneresorcinol,  with 
evolution  of  carbonic  anhydride.  F.  S.  K. 

Orthohydroxyazo-dyes.  By  S.  v.  Kostanecki  and  J,  D.  Zibell 
{Ber.,  24,  1695 — 1699). — The  authors  have  studied  the  azo-dyes  from 
the  hydroxybenzoic  acids,  and  find  that  the  action  of  diazobenzene 
chloride  on  parahydroxy benzoic  acid  is  quite  different  to  its  action  on 
the  ortho-  and  meta-acids. 

Phenylazosalicylic  acid  and  phenylazometahydroxybenzoic  acid  are 
best  obtained  by  adding  diazobenzene  chloride  to  the  hydroxybenzoic 
acid  in  the  presence  of  sodium  carbonate.  The  dye  is  precipitated 
from  the  soda  solution  with  acid,  and  crystallised  from  alcohol. 
Phenylazosalicylic  acid  decomposes  at  211^  ;  phenylazohydroxybenzoic 
acid  at  205".     The  latter  does  not  dye  mordanted  cotton. 

Parahydroxybenzoic  acid  and  diazobenzene  chloride  yield  a  product 
which  is  only  partly  soluble  in  sodium  carbonate.  The  soluble  portion 
crystallises  from  dilate  alcohol,  in  which  it  is  easily  soluble,  in  orange 
tablets,  melts  at  150°,  and  was  identified  as  phenylazophenol.  The 
insoluble  portion  crystallises  from  alcohol  in  brownish-red  leaflets, 
melts  at  131°,  and  was  identified  as  phenyldisazophenol.  Thus 
parahydroxybenzoic  acid  reacts  with  diazobenzene  chloride  in  the 
same  way  as  /3-naphtholcarboxyUc  acid  (m.  p.  157°),  which  also  loses 
the  carboxvl  group. 

Griess  (Abstr.,  1883,  182 ;  1884,  1013)  has  stated  that  parahydroxy- 
benzoic acid  reacts  with  diazosulphanilic  acid  in  the  same  way  as 
iSalicylic  and  metahydroxybenzoic  acids.  The  authors,  however,  find 
that  when  diazosulphanilic  acid  is  added  to  a  solution  of  parahydr- 
oxybenzoic acid  containing  sodium  carbonate,  a  compound  is  obtained 
crystallising  in  golden-yellow  leaflets,  Avhich  answers  to  the  descrip- 
tion of  the  compound  obtained  by  Griess,  and  gives  on  analysis 
numbers  agreeing  with  his  numbers.  These  numbers,  however,  agree 
with  the  formula  SOaNa-CfiHi'No-CeH^-OH  +  2H,0.  The  authors 
have  made  a  complete  analysis  of  the  compound,  and  find  that  it  is 
identical  with  the  sodium  salt  of  the  compound  obtained  from  diazo- 
sulphanilic acid  and  phenol. 

The  authors  were  unable  to  obtain  azo-dyes  of  parahydroxybenzoic 
acid  by  the  action  of  diazobenzene  chloride  or  diazosulphanilic  acid 
on  parahydroxybenzoic  acid,  under  many  varying  conditions. 

E.  C.  R. 

Tetrazotic  Acids,  Oxy-  and  Dioxytetrazotic  Acids.  By  W. 
LossEN  (Aimalen,  263,  73 — 80). — The  author  and  Mierau  have  pre- 
viously shown  that  an  acid  of  the  composition  C7H6N4O2  can  be 
obtained  by  treating  benzenylamidine  nitrite  with  mineral  acids  ;  the 
further  investigation  of  this  subject  has  brought  to  light  the  follow- 
ing facts. 

Other  amidines  containing  the  atomic  complex  JS'HIC'NHa  give 
acids  analogous  in  composition  to  that  produced  from  benzenylamidine, 
but  those  amidines  in  which  the  hydrogen  of  the  amido-   or  imido- 
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o-roup  lias  been  substituted  by  an  alkyl  group  give  no   sucb  com- 
pounds. 

The  acids  prepared  from  tlie  amidines  have  the  general  formula 
X'CN402H;  on  treatment  with  sodium  amalgam,  they  lose  either  one 
or  two  atoms  of  oxvgen,  yielding  acids  having  the  composition 
X-CNiOH  and  X-C:N'4H  respectively. 

The  oxygen-free  compound  obtained  from  benzenylamidine  has  the 
molecular  formula  C7H6lN'4,  and  is  a  strong  monobasic  acid.  Judging 
from  its  decomposition  products,  it  contains  the  unchanged  benzenyl 
group,  and  may,  therefore,  be  named  benzenyltetrazotic  acid ;  the 
compound  of  the  composition  C7H6N4O  may  be  termed  benzenyloxy- 
tetrazotic  acid,  and  the  compound  of  the  composition  C7H6N4O2 
benzenyldioxytetrazotic  acid. 

The  dioxytetrazotic  acids  are  very  unstable  in  the  free  state,  and 
have  not  yet  been  isolated  ;  their  salts  are  much  more  stable  in  solu- 
tion, but  all  the  metallic  salts  are  highly  explosive  in  the  dry  state, 
and  must  be  handled  with  the  greatest  care ;  they  are  also  decom- 
posed by  concentrated  sulphuric  acid  with  explosive  violence. 

The  only  oxytetrazotic  acid  yet  prepared  is  benzenyloxytetrazotic 
acid;  as  I'cgards  stability,  it  seems  to  be  intermediate  between  benzenyl- 
tetrazotic acid  and  benzenyldioxytetrazotic  acid  ;  the  anhydrous  com- 
pound readily  decomposes,  but  when  in  combination  with  1  mol.  of 
water  of  crystallisation  it  is  stable. 

The  tetrazotic  acids  are  very  stable ;  benzenyltetrazotic  acid  is 
decomposed  by  concentrated  hydrochloric  acid  and  by  potash  only 
at  a  high  temperature. 

The  constitution  of  these  new  compounds  has  not  yet  been  deter- 
mined, and  there  are  but  few  facts  from  which  any  conclusions  can 
be  drawn.  It  is  probable,  in  the  first  place,  that  since  benzenyldioxy- 
tetrazotic acid  gives  benzonitrile  on  decomposition,  it  contains  the 
group  CPh^,  and  since  it  is  formed  by  the  action  of  nitrous  acid  on 
the  amidine,  its  constitution  is  probably  represented  by  the  formula 
NO'NICPh'NIN'OH  ;  this  view  is  in  accordance  with  the  fact  that 
substituted  amidines  give  no  analogous  compound,  and  also  with  the 
reactions  of  the  acid  and  with  those  of  its  derivatives.  Benzenyltetr- 
azotic acid  is  probably  also  a  benzenyl  derivative,  as  it  is  formed  by 
the  action  of  sodium  amalgam  on  a  cold  dilute  solution  of  the  dioxy- 
tetrazotic  acid  :  Avhen  heated  with  concentrated  hydrochloric  acid,  it 
is  decomposed  into  aniline,  carbonic  anhydride,  nitrogen,  and  ammo- 
nia, and  its  ethyl  salt  under  the  same  conditions  gives  benzoic  acid, 
ammonia,  nitrogen,  a  little  carbonic  anhydride,  and  probably  also 
aniline,  ethylamine,  and  ethyl  chloride  ;  it  may  possibly  be  a  tetrazole 

]!^ J^ 

derivative  of  the  constitution  CPh«<^^,^  M,  or  it  may  have  the  con- 

stitution    NH:CPh-N<M ,   in  which  case  it  would  be  the  imido-deri- 

N 
vative  of  Curtius'  benzoylazoimide,  C6H5-CO-N<M  (this  vol.,  p.  56). 

An  account  of  the  experimental  work  on  this  subject  is  given  in  the 
following  abstracts.  F.  S.  K. 
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Benzenyldioxytetrazotic  Acid.  By  W.  Lossen  and  F.  Mierait 
(Annalen,  263,  81 — 87). — Benzenylatnidine  bemenyldioxytetrazotate, 
C7H8lS'2,C7H6N402,  Is  best  prepared  by  mixing  an  aqueous  solution 
(80  c.c.)  of  potassium  nitrate  (80  grams)  with  a  solution  of  benzenyl- 
anaidine  hydrochloride  (20  grams)  in  water  (100  grams)  heated  at 
60 — 70°,  and  then  adding,  drop  by  drop,  sulphuric  acid  of  sp.  gr.  1"2 
(20  c.c.)  ;  alter  keeping  for  two  hours,  the  precipitated  salt  is  sepa- 
rated by  filtration.  The  yield  is,  at  the  most,  37  grams  from 
100  grams  of  the  hydrochloride  ;  during  the  process  nitric  oxide  and 
nitrogen  are  evolved,  and  some  of  the  product  undergoes  decomposi- 
tion with  formation  of  benzonitrile.  It  crystallises  from  boiling 
alcohol  in  lustrous  plates,  explodes  at  about  178°,  and  is  readily  solu- 
ble in  hot  alcohol,  but  only  sparingly  in  hot  water,  and  almost  insolu- 
ble in  ether.  The  potassium  salt,  C7H5N4O0K,  is  deposited  in  crystals 
when  the  benzenylamidine  salt  is  treated  with  alcoholic  potash,  or 
with  an  alcoholic  solution  of  potassium  acetate ;  it  crystallises  in 
needles  or  plates,  explodes  violently  when  heated,  wlien  rubbed,  or 
when  brought  into  contact  with  concentrated  sulphuric  acid,  and  is 
very  readily  soluble  in  water,  but  only  sparingly  in  cold  alcohol,  and 
insoluble  in  ether.  The  silver  salt,  C7H5N402Ag,  is  obtained  as  a 
white  precipitate  on  adding  a  solution  of  silver  nitrate  to  a  solution 
of  the  potassium  salt ;  it  is  very  explosive.  In  solutions  of  the 
potassium  salt,  barium  chloride,  lead  acetate,  and  mercurous  nitrate 
produce  colourless  precipitates,  which  are  explosive  in  the  dry  state ; 
solutions  of  ammonium  chloride,  hydroxylamine  hydrochloride,  and 
methylaniline  hydrochloride  give  crystalline  precipitates,  and  a  solu- 
tion of  rosaniline  gives  a  voluminous,  dark-red  precipitate. 

The  free  benzenyldioxytetrazotic  acid  is  very  unstable ;  on  adding 
a  mineral  acid  to  a  solution  of  the  potassium  salt,  the  liquid  turns 
yellow,  but  becomes  colourless  again  on  warming,  nitrogen  and 
nitric  oxide  being  evolved,  with  formation  of  benzonitrile. 

F.  S.  K. 

Metanitrobenzenyldioxytetrazotic  Acid.  By  W.  Lossen  and 
M.  Neubert  (Annalen,  263,  87 — 92). — Potassium  metaiiitrohenzenyl- 
dioxytetrazotate,  N02*C7H4N402K,  is  deposited  in  crystals,  together 
with  the  corresponding  amidine  salt,  when  a  solution  of  metanitro- 
benzenylamidine  hydrochloride  is  mixed  with  excess  of  a  concen- 
trated solution  of  potassium  nitrite,  and  nitric  acid  added  to  the 
mixture  until  a  regular  evolution  of  gas  takes  place ;  the  two  com- 
pounds can  be  separated  by  treating  the  mixture  with  hot  water  or 
hot  alcohol,  in  both  of  which  the  amidine  salt  is  almost  insoluble. 
The  potassium  salt  can  also  be  obtained  by  boiling  the  amidine  salt 
with  a  concentrated  solution  of  potassium  nitrite,  or  by  agitating  it 
with  alcoholic  potash.  It  crystallises  from  hot  alcohol  in  small, 
moss-like  needles,  is  very  explosive,  gives  Liebermann's  reaction,  and 
is  only  sparingly  soluble  in  cold  water  and  cold  alcohol.  The  free 
acid  could  not  be  isolated  ;  when  a  solution  of  the  potassium  salt  is 
treated  with  strong  mineral  acids,  and  when  the  lead  salt  is  decom- 
posed with  hydrogen  sulphide,  metauitrobenzonitrile  is  formed  with 
evolution  of  gas.     The  harium  salt,  (N03-C7H4]S'403)2Ba,  pre])ared  by 
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precipitating  a  solution  of  the  potassium  salt  with  barium  chloride, 
is  a  colourless,  explosive  compound  almost  insoluble  in  water  and 
alcohol.  The  silver  salt,  NOa'CvHiNiOaAg,  is  a  dirty-white,  explosive 
compound,  very  sensitive  to  light.     The  ammonium  salt, 

N02-C7H4N403-]S'H4, 

is  precipitated  in  needles  on  adding  ammonium  chloride  to  a  solution 
of  the  potassium  salt ;  it  is  sparingly  soluble  in  water,  but  readily  in 
alcohol,  and  explodes  at  about  152°.  The  hydroxylamine  salt, 
N03*C7H5N'402,NH2'OH,  crystallises  in  needles,  and  is  rather  explo- 
sive". The  phenijlhydrazitie  ssi\t,1^0o:C^'R5'Ni02,l^^E3Fh  +  11,0,  crys- 
tallises in  yellowish  needles,  and  melts  at  about  130°  with  decomposi- 
tion ;  in  solutions  of  the  potassium  salt,  the  hydrochlorides  of  aniline 
and  metaphenylenediamine  also  produce  crystalline  precipitates.  The 
metanitrobenzenylamidine  salt,  N02-C7H5N402,]Sr02-C7H7]S'o  (see  above), 
is  a  yellow,  crystalline  powder  which  melts  at  about  176^,  and  is  in- 
soluble in  the  ordinary  solvents  ;  it  is  rapidly  decomposed  by  con- 
centrated sulphuric  acid,  but  only  slowly  by  dilute  hydrochloric  acid. 
The  ethyl  salt  seems  to  be  decomposed  by  alcohol.  F.  S.  K. 

Phenethenyldioxytetrazotic  Acid.  By  W.  and  C.  Lossen 
{Annalen,  263,  92 — 95). — Fhenethenylamidine  phenethenyldioxytetr- 
azoto.fe,  C7HioN2,C8H„N402,  is  gradually  precipitated  when  a  solution 
of  phenethenylamidine  nitrite  (10  grams)  in  water  (150 — 200  c.c.)  at 
about  60°  is  mixed  with  a  saturated  solution  (10 — 15  c.c.)  of  potas- 
sium nitrite,  and  then  dilute  sulphuric  acid  added  until  the  evolution 
of  gas  commences  ;  the  yield  is,  at  the  most,  20  grams  from  100  grams 
of  the  amidine  salt.  It  crystallises  from  hot  alcohol  in  slender 
needles,  and  from  water  in  well-defined,  rhombic  crystals,  a  :  b  :  c  =■ 
0'551  :  1  :  0'407,  is  moderately  easily  soluble  in  alcohol,  but  only 
sparingly  in  ether,  and  almost  insoluble  in  cold  water;  it  is  decom- 
posed by  boiling  water  with  formation  of  phenylacetonitrile.  The 
potassium  salt,  C8H7N'402K,  prepared  by  triturating  the  amidine  salt 
with  alcoholic  potash,  crystallises  from  boiling  alcohol  in  large, 
nacreous  plates,  and  is  readily  soluble  in  water,  but  only  sparingly  in 
cold  alcohol,  and  insoluble  in  ether;  its  aqueous  solution  undergoes 
decomposition  on  boiling,  with  formation  of  phenylacetonitrile,  and 
the  dry  compound  is  highly  explosive.  The  silver  salt,  C8H7N402Ag, 
is  obtained  as  a  reddish  precipitate  on  adding  silver  nitrate  to  a  solu- 
tion of  the  potassium  salt ;  it  first  becomes  colourless,  but  on  exposure 
to  light  again  turns  reddish,  then  brown,  and  finally  black;  it  is 
highly  explosive,  and  is  very  readily  decomposed  by  alkalis. 

¥.  S.  K. 

Reduction  of  Benzenyldioxytstrazotic  Acid.     By  W.  and  C. 

Lossen  {Annalen,  263,  96 — 108). — Benzenyloxytetr azotic  acid  and 
henzenyltetrazotic  acid  are  both  produced  when  an  aqueous  solution  of 
the  potassium  salt  of  benzenyldioxytetrazotic  acid  is  reduced  with 
sodium  amalgam  ;  the  two  products  cannot  be  easily  separated.  When 
a  warm  concentrated  solution  of  the  potassium  salt  of  the  dioxy-acid 
is  treated  with  excess  of  sodium  amalgam,  benzenyloxytetrazotic  acid 
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is  the  sole  product,  whereas  when  a  cold  6 — 8  per  cent,  solution  of 
the  potassium  salt  is  employed,  only  a  small  quantity  of  benzenyloxy- 
tetrazotic  acid  is  formed,  the  principal  product  being  benzenyltetr- 
azotic  acid. 

Benzenyloxijtetrazotic  acid,  CvHgT^iO  +  H2O,  crystallises  from 
boiling  water  in  needles,  and  from  cold  dilute  alcohol  in  reddish - 
yellow,  rhombic  or  monosymmetric  forms  ;  it  loses  its  water  at  150°, 
melts  at  175°  with  explosive  decomposition,  and  is  soluble  in  alcohol 
and  ether,  but  is  reprecipitated  from  the  solutions  on  the  addition  of 
light  petroleum.  The  anhydrous  acid  readily  undergoes  decomposi- 
tion, on  keeping,  with  evolution  of  nitrous  fumes ;  it  seems,  also,  to 
be  decomposed  by  anhydrous  solvents,  such  as  benzene,  even  at  the 
ordinary  temperature,  but  it  is  not  acted  on  by  boiling  hydrochloric 
acid  or  dilute  sulphuric  acid.  Concentrated  nitric  acid  decomposes  it 
in  the  cold,  but  concentrated  sulphuric  acid  has  no  action  until  the 
temperature  rises  to  about  250°  ;  the  solution  in  hot  sulphuric  acid 
gives  Liebermann's  reaction,  whereas  the  undecomposed  acid  does  not. 
The  results  of  molecular-weight  determinations  in  phenol  solution 
were  in  accordance  with  those  required  by  a  compound  of  the  mole- 
cular formula  given  above.  The  'potassium  soXt,  C^HsNiOK,  separates 
from  alcoholic  ether  in  crystals,  is  readily  soluble  in  water  and  alcohol, 
and  explodes  when  heated.  The  barium  salt,  (C7H5N40)oBa  +  SH.O, 
crystallises  in  plates,  loses  its  water  at  105°,  and  is  readily  soluble 
in  water,  but  more  sparingly  in  alcohol.  The  silver  salt,  CTHjNiOAg, 
is  insoluble  in  water,  and  darkens  on  exposure  to  light.  In  solutions 
of  the  potassium  suit,  the  nitrates  of  lead  and  mercury  produce  a 
colourless,  copper  sulphate  a  light-green,  and  ferric  chloride  a  reddish- 
brown  precipitate. 

Benzenyltetr azotic  add,  CvHeNi,  crystallises  from  hot  water  in  long, 
colourless  needles,  and  from  cold  alcohol  in  rhombic  forms,  melts  at 
212 — 213°  with  decomposition,  and  is  moderately  easily  soluble  in 
alcohol,  but  only  sparingly  in  ether,  and  almost  insoluble  in  benzene, 
light  petroleum,  and  cold  water.  When  the  acid  is  carefully  heated 
at  its  melting  point,  it  turns  wine-red,  and,  on  cooling,  the  liquid 
solidifies  to  a  colourless  mass,  in  which  is  imbedded  a  small  quantity 
of  a  purple-red  substance,  insoluble  in  water,  and  only  sparingly 
soluble  in  dilute  alcohol ;  w^hen  heated  quickly,  the  acid  decomposes 
suddenly,  w4th  development  of  light  and  heat,  yielding  a  thick,  dark- 
green,  very  stable  liquid,  which  is  readily  soluble  in  alcohol.  Molecu- 
lar-weight determinations  in  phenol  solution  gave  results  in  accord- 
ance with  those  required  by  the  molecular  formula  C7H6N4.  The 
potassium  salt,  C7H5N4K,  crystallises  from  alcoholic  ether  in  nacreous 
plates,  and  decomposes  on  heating.  The  barium  salt,  (C^}Io^i)2'Bsi  + 
3H2O,  crystallises  in  thin  plates.  The  silver  salt,  C7H5N'4Ag,  is  colour- 
less, and  moderately  stable  in  the  light.  Copper  sulphate,  silver 
nitrate,  and  the  two  nitrates  of  mercury  produce  precipitates  in  an 
aqueous  solution  of  the  acid,  and,  with  a  solution  of  the  potassium 
salt,  mercuric  chloride  and  lead  nitrate  give  a  colourless,  cobalt 
nitrate  a  bright-red,  and  ferric  chloride  a  yellowish-brown  precipitate. 
The  ethyl  salt,  C7H5]S'4Et,  prepared  by  heating  the  acid  with  an 
alcoholic  solution  of  potassium  ethoxide  and  ethyl  iodide,  is  a  moder- 
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ately  tliick  oil,  insoluble  in  water,  but  soluble  in  alcohol,  ether,  and 
concentrated  hydrochloric  acid  ;  it  cannot  be  distilled. 

F.  S.  K. 

Orthochlorophenylhydrazine.  By  C.  Willgerodt  (Ber.,  24, 
2660 — 16G2). — Orthochlorophenylhydrazine  hydrochloride  is  obtained 
by  reduction  of  orthochlorodiazobenzene  chloride  with  stannous  chlor- 
ide and  hydrochloric  acid.  It  is  a  white,  crystalline  compound,  and 
decomposes  about  200°. 

Orthochlorophenylhydrazine  is  obtained  as  a  white,  crystalline 
mass  on  adding  excess  of  strong  ammonia  to  an  aqueous  solution  of 
the  hydrochloride.  It  is  soluble  in  hot  water,  alcohol,  ether,  and 
benzene,  and  is  fairly  stable  to  light,  air,  and  a  gentle  heat. 

Picri/lorthocMoro'phenylhydrazinG  is  obtained  by  mixing  hot  alcoholic 
solutions  of  the  hydrazine  hydrochloride  and  picryl  chloride.  It 
crystallises  in  thick,  red  prisms,  and  melts  at  160°.  From  benzene,  it 
crystallises  in  yellow  plates  containing  1  mol.  of  benzene,  which  it 
loses  when  heated  at  100°.  From  pseudocumene,  or  from  an  alcoholic 
solution  of  pseudocumene,  it  crystallises  in  thick,  yellow  prisms 
containing  1  mol.  of  the  hydrocarbon,  which  it  loses  when  heated 
at  100°. 

Dinitronitrosophenyhrthochlorazohenzene.  C6H4CMSr2'C6H2(N02)2'NO» 
is  obtained  by  boiling  picrylorthochlorophenylhydrazine  with  acetic  acid 
in  a  reflux  apparatus.  It  crystallises  in  yellowish-red  prisms,  melts 
at  244 — 245°,  and  is  quite  insoluble  in  benzene.  E.  0.  R. 

Configuration     of    lo-Isonitroacetophenone     (Benzoylform- 

oxime).  By  H.  G.  Soderbaum  (Ber.,  24,  1381— 1388).— An  acetyl 
derivative  could  not  be  obtained  by  the  interaction  of  benzoylform- 
oxirae  and  acetic  anhydride  ;  benzoic  cyanide  was  the  only  product ; 
its  formation,  however,  proves  that  the  oxime  belongs  to  the  /3-series^ 

and  has  the  formula         M  ^^^.     On  treating  the   oxime  with  acetic 
N'OH 

chloride  at  the  ordinary  temperature,  a  compound  is  deposited  of  the 

formula  C10H10NO3CI ;  Claisen  and    Manasse,  who   first  prepared  it, 

supposed  it  to  be  the  acetyl  derivative  ;  in  all  probability,  however, 

it  is  either  the  oximacetate    hydrochloride,    BzCH!N*OAc,HCl,    or  a 

hydroxychlorine  of  the  same  oximacetate,  of  the  formula 

OH-CPhCl-CH:NOAc. 

By  the  action  of  water  at  the  ordinary  temperature,  the  hydrate  of 
henzoylforynoxime  acetate,  CPh(OH)2*CH!TsrOAc  is  formed,  crystal- 
lising from  chloroform  in  colourless,  lustrous  needles  which  melt  at 
131'^  The  oxime  is  regenerated  on  warming  with  dilute  hydro- 
chloric acid  or  by  treatment  with  concentrated  sulphuric  acid  at  the 
ordinary  temperature.  The  acetyl  derivative  yields  phenylhydroxy- 
acetic  acid  on  hydrolysis  with  dilute  soda  ;  with  sodium  carbonate 
solution,  however,  dijphenylhydroxytrihetone,  OH-CHBz'COBz,  is 
formed,  and  crystallises  from  benzene  in  yellow,  microscopic  needles 
melting  at  about  170°;  the  molecular  weight,  determined  by  Raoult's 
method,  agi^ees  with  the  formula. 
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The  above  oximacetate  appears  to  be  the  a-modification  1 1 

AcO'N  ' 
and  is  probably  formed  from  the  intermedia.te  /8-derivative  by  mole- 
cular rearrangement  induced  by  the  action  of  hydrogen  chloride. 
The  formation  of  the  peculiar  hydrolysis  products  may  be  explained 
by  assuming  that  the  a-oxime  is  first  formed ;  this,  l3eing  unstable, 
decomposes  into  hydroxjlamine  and  the  aldehyde,  the  latter  com- 
pound being  afterwards  further  changfed  in  the  manner  shown. 

J.  B.  T. 

The  Induline  Group.  By  0.  Fischer  and  E.  Hepp  (Annalen, 
262,  237—264). — JRosindulines. — It  has  been  shown  in  a  previous 
paper  (Abstr.,  1890,  908)  that  rosindulines  are  produced  by  the 
action  of  a  large  number  of  naphthaleneazo-derivatives,  or  nitroso- 
naphthalene  derivatives  on  aniline  or  analogous  bases ;  in  the 
preparation  of  these  dyes  quinoneanilides,  such  as  anilidonaphtha- 
quinoneanil,  are  formed  as  intermediate  products  just  as  dianilido- 
quinonedianil  (azophenine)  is  formed  in  the  preparation  of  the  blue 
indulines  of  the  benzene  series.  In  order  to  obtain  a  good  yield  of 
the  rosinduline,  it  is  not  necessary  to  work  under  conditions  which  are 
favourable  to  the  production  of  quinoneanilides  ;  on  the  contrary,  the 
yield  is  considerai)ly  larger  when  the  quinoneanilide  is  obtained  in 
only  small  quantities,  because  it  is  only  when  in  the  nascent  state 
that  it  is  readily  transformed  into  a  rosinduline.  The  conditions 
favourable  to  the  formation  of  a  quinoneanilide  are  (1)  a  compara- 
tively low  temperature  in  the  fusion  process,  and  (2)  the  presence  of 
some  diluent;  consequently  when  aniline  is  boiled  with  benzeneazo- 
uz-naphthylamine  hydrochloride  in  glacial  acetic  acid  solution,  and 
when  nitrosophenyl-a-naphthylamine  is  heated  with  aniline  in  50  per 
cent,  acetic  acid  solution,  anilidonaphthaquinoneanil  is  formed  in 
•large  quantities. 

In  preparing  phenylrosinduline  from  benzeneazo-a-naphthylamine 
and  aniline  {loc.  cit.),  benzeneazo-a-phenylnaphthylamiiie  (loc.  cit.)  is 
first  formed;  as  the  last-named  compound  dissolves  in  sulphuric  acid 
yielding  a  blue  solution,  whereas  the  rosinduline  gives  a  green  solu- 
tion, the  course  of  the  reaction  can  be  easily  followed. 

Anilidoisonafihthylrosinduline,  C38H26N4,  is  formed  in  small  quantities 
in  preparing  phenylrosinduline  as  previously  described  (Abstr.,  1888, 
1291,  and  1890,909),  and  remains  undissolved  on  extracting  the  melt 
with  benzene.  It  crystallises  from  hot  alcoholic  xylene  in  bronze- 
coloured  needles,  melts  at  a  very  high  temperature,  and  is  very 
sparingly  soluble  in  all  ordinary  solvents ;  it  dissolves  in  concentrated 
sulphuric  acid  yielding  a  green  solution  in  which  an  indigo-blue, 
flocculent  precipitate  is  produced  on  the  addition  of  water.  The 
hydrochloride,  C38Ho6]!^4,HCl,  crystallises  from  alcohol,  in  which  it  is 
sparingly  soluble,  in  bronze-coloured  plates.  When  anilidoisonaphthyl- 
rosinduline  is  heated  at  180 — 200°  with  a  mixture  of  glacial  acetic 
acid  and  concentrated  hydrochloric  acid,  it  is  decomposed  into  aniline 
and  a  base  of  the  composition  CaeHigNaOa,  which  is  probably  a 
hydroxy-derivative  of  the  isonaphthylrosindone  (hydroxyphenyldi- 
maphthazine)   previously  described   (Abstr.,    1890,  910).     This  new 
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base  dissolves  in  alcoholic  benzene  yielding  a  rose-coloured  solution 
which  shows  au  intense  orange-yellow  fluorescence ;  its  hydrochlor- 
ide crystallises  in  green  plates,  is  unstable,  and  dissolves  in  alcohol 
ielding  a  solution  having  a  greenish-yellow  fluorescence. 
Rosindulines  can  be  prepared  from  a-amidoazo-a-naphthylamine  : 
hen  a-amidoazo-a-naplithylamine  hydrochloride  (1  part)  is  heated 
with  aniline  (2  parts)  and  aniline  hydrochloride  (1  part)  at 
150 — 180°,  phenylrosinduline  and  isonaphthylrosinduline  (Abstr., 
1890,  908)  are  obtained. 

.  .  — N  ^  ^ 

Fhenylrosindulinesulphonic    acid,   CeHi^-^p,  ^CioHoiN'CeHi'SOaH, 

IS  formed  when  phenylrosinduline  is  heated  at  100°  with  concentrated 
sulphuric  acid ;  it  is  a  red,  very  sparingly  soluble  powder.  The 
sodium,  potassium,  and  ammonium  salts  are  only  very  sparingly 
soluble  in  boiling  water,  from  which  they  crystallise  in  thin  plates. 
When  the  acid  is  heated  with  water  at  200°,  it  is  decomposed  into 
rosindone  and  metamidobenzenesulphonic  acid. 

Rosindone  can  be  converted  into  a  sulphonic  acid  by  treating  it 
with  sulphuric  anhydride  ;  this  acid  dyes  silk  a  yellowish-red  shade 
which  shows  a  fiery-red  fluoresence,  and  its  salts  are  readily  soluble. 

Bromorosindoue,  C23Hi3N20Br,  is  deposited  in  the  form   of  a   red 

wder  on  adding  bromine  (2  mols.)  to  a  well-cooled  glacial  acetic 
acid  solution  of  rosindone ;  it  crystallises  from  alcoholic  benzene  in 
bright-red  prisms,  and  is  almost  insoluble  in  cold  glacial  acetic  acid, 
but  more  readily  in  alcohol  and  chloroform,  Both  bromorosindone 
and  its  sulphonic  acid  are  eosin-coloured  dyes ;  the  shades  obtained 
are  brilliantly  fluorescent.  When  chlorine  is  passed  into  an  acetic 
acid  solution  of  rosindone,  the  colour  gradually  disappears,  and  a 
colourless  compound  containing  chlorine,  probably  a  ketochloride,  is 
deposited  on  the  addition  of  water. 

Rosindonic  acid,  CaoHuNoOs,  is  formed  when  rosinduline,  rosindu- 
linesulphonic  acid,  or  rosindone  is  warmed  with  a  glacial  acetic 
acid  solution  of  chromic  acid  until  the  solution  becomes  colour- 
less. It  separates  from  a  mixture  of  benzene  and  light  petr- 
oleum in  colourless  crystals,  melts  at  209°,  and  is  insoluble  in  water 
and  only  sparingly  soluble  in  alcohol,  but  readily  in  ether  and 
benzene  ;  it  dissolves  in  concentrated  sulphuric  acid  yielding  an  in- 
tensely yellow  solution,  which  becomes  colourless  on  the  addition  of 
water.  The  silver  salt,  Co3Hi3]S'20:{Ag,  crystallises  from  hot  water  in 
shining  plates  ;  the  potassium  salt  and  the  sodium  salt  are  readily 
soluble  in  water,  but  the  barium  salt  and  the  calcium  salt  are  only 
sparingly  soluble,  and  the  copper  salt  and  the  lead  salt  are 
insoluble. 

^m/2tZowa^7i^;iag2miorie^Zmm7,NHPh-CioH6(NPh)2[(NPh)3:N"HPh= 
1  :  4 :  2],  is  formed  as  an  intermediate  product  in  the  oxidation  of  tri- 
anilidonaphthalene  to  phenylrosinduline  by  mercuric  oxide  (Abstr., 
1890,  908)  ;  it  crystallises  from  benzene  or  alcohol  in  orange-yellow 
prisms,  melts  at  159°,  and  on  reduction  with  zinc-dust  and  acetic  acid 
is  converted  into  trianilidonaphthalene. 

Quinoneanilldes  and  Azophenines. — When  orthonitrophenol  (1  part) 
is  boiled  for  a  few  hours  with  aniline  (2  parts)  in  50  per  cent,  acetic 
VOL.  LX.  4  a 
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acid  solution,  a  considerable  quantity  of  dianilidoquinoneanil,  identi- 
cal with  the  compound  obtained  by  Zincke  and  Hagen  from  quinone 
and  aniline  (Ber.,  18,  788),  is  deposited.  The  compound  obtained 
from  dibromonitrosophenol  and  previously  described  by  the  authors  as 
hydroxyazophenine  (Abstr.,  1888,  456)  and  the  substance  prepared 
by  Kohler  from  paranitrosometahydroxydiphenylamine  (Abstr.,  1888, 
587)  are  both  identical  with  Zincke  and  Hagen's  dianilidoquinone- 
anil. 

Toluazophenine,  CeH2(NC7H:)2(NHC7H7),  [(NC7H7)2  :  (NHCvHOa 
=  1:4:2:5],  was  first  prepared  by  Kimich  {Ber.,  8,  1031),  who 
erroneously  assigned  to  it  the  composition  CwHstNjO  ;  when  boiled 
with  methyl  alcohol  and  concentrated  sulphuric  acid,  it  is  decomposed 
into  paratoluidine  and  diparatoluidoquinone. 

The  compound  prepared  by  Nolting  and  Witt  (Ber.,  17,  82)  from 
orthamidoazotoluene  and  paratoluidine  has  the  composition  CasKuNi 
and  not  C42H41N5 ;  when  boiled  with  methyl  alcohol  and  con- 
centrated sulphuric  acid,  it  is  decomposed  into  ditoluidotoluquinone, 
C6H02Me(N'HC7H7)2,  and  paratoluidine.  This  ditoluidotoluquinone, 
crystallises  from  alcohol  in  brown  needles,  melts  at  178°,  and  is  iso- 
meric with  the  symmetrical  compound  (m.  p.  241°)  previously  ob- 
tained by  the  authors  from  toluquinone  and  paratoluidine  (Abstr., 
1890,  912);  its  constitution  is,  therefore,  represented  by  one  of  the 
two  formulae  [Me  :  O2  :  (NHC7H7)2  =  1  :  2  :  5  :  3  :  4  or  =  1  :  2  :  5  :  4 :  6], 
so  that  the  original  compound  of  the  composition  CasHaiNi  is  an 
azotoline  of  the  constitution 

[Me  :  (]SrC7H7)2  :  (NHC7H7)2  =  1  :  2  :  5  :  3  :  4,  or  ==  1  :2:5:4:6]. 

The  compound  of  the  composition  C1PHUN2O2,  obtained  by  Fevre 
(Abstr.,  1883,  734)  from  nitrosoresorcinol  and  aniline,  is  probnbly  a 
hydroxy anilidoquinoneanil  of  the  constitution  [0  :  OH  :  NPh  :  NHPh 
=  1:3:4:6];  when  boiled  with  methyl  alcohol  and  sulphuric  acid, 
it  is  decomposed  into  aniline  and  a  crystalline  compound  of  the  com- 
position C13H11NO3,  which  melts  at  189°,  and  is  probably  methoxyanil- 
idoquinone. 

Benzeneindulines. — Amidoazobenzeneinduline,  (Abstr.,  1890,  764) 
melts  at  125°.  The  hydrochloride,  Ci8H,3N3,HCl,  crystallises  in 
brownish-red  prisms;  the  hydrohromide,  Ci8Hi3N3,HBr,  crystallises  in 
yellow,  lustrous  needles  and  is  rather  sparingly  soluble  in  water.  The 
nitrate,  Ci8Hi3K3,HN03,  is  a  bronze-coloured,  crystalline  powder  which 
dissolves  in  water  yielding  a  reddish- violet  solution. 

Amidophenylinduline,  the  preparation  of  which  is  described  in  the 
German  patent,  No.  50,534,  crystallises  from  alcohol  or  benzene  in 
greenish  prisms,  melts  at  150 — 152°  (not  at  255 — 260"  as  stated  in 
the  patent),  and  is  only  sparingly  soluble  in  benzene  ;  the  hydrochloride 
is  very  sparingly  soluble  in  water.  The  nitrate,  C2iHi8N4,HN03, 
crystallises  in  green,  and  the  aurocliloride,  C24Hi8N4,HAuCl4,  in  bronze- 
coloured  plates.  When  the  base  is  heated  with  concentrated  hydro- 
chloric acid  at  1  50°,  it  is  decomposed  into  ammonia,  aniline,  and  a 
hydroxy-compound  which  is  only  very  sparingly  soluble  in  alcohol, 
yielding  a  reddish- violet  solution. 

PhenylinduUne,  CoiHnNs,  is  obtained  when  amidophenylinduline  is 
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diazotised  in  alcoliolic  solution,  the  solution  of  the  product  heated  to 
boiling,  diluted  with  water,  and  the  base  precipitated  with  ammonia. 
It  crystallises  from  a  mixture  of  methyl  alcohol  and  benzene  in  thick, 
red  plates,  melts  at  230 — 231°,  and  is  readily  soluble  in  benzene,  but 
only  sparingly  in  methyl  alcohol,  and  almost  insoluble  in  light  petr- 
oleum ;  it  dissolves  in  concentrated  hydrochloric  acid  and  sulphuric 
acid  with  a  blue,  in  dilute  mineral  acids  with  a  bluish- violet,  and  in 
acetic  acid  with  a  red  coloration.  The  hydrochloride  and  the  sulphate 
crystallise  in  green  prisms. 

Further  investigation  has  shown  that  the  compound  (m.  p. 
229 — 230°)  obtained  by  heating  azophenine  with  concentrated  hydro- 
chloric acid,  and  which  was  first  thought  to  be  anilidoquinonedianil, 
C24H19N3  (Abstr.,  1890,  912),  is  identical  with  the  phenylinduline  just 

scribed  ;  this  fact  shows  that  phenylinduline  must  have  the  con- 

4  ;^ 

stitution     NPhlCeHs^^-p^pn  ^CeHi.    The  benzeneindulines  are,  there- 

2 

re,  like  the  rosindulines,  derivatives  of  paraquinone,  whereas  the 
safFranines  and  eurhodines  are  derivatives  of  orthoquinone. 

The  blue  compound  obtained  by  boiling  amidoazobenzene  hydro- 
chloride with  aniline  hydrochloride  in  aqueous  solution  contains 
oxygen,  and  does  not  belong  to  the  same  class  of  compounds  as  the 
indulines. 

Indazine,  a  blue  dye  obtained  by  treating  nitrosodimethylaniline 
with  diphenylmetaphenylenediamine,  is  the  hydrochloride  of  a  base 
which  has  many  properties  in  common  with  the  safPranine  bases,  but 
which,  like  the  indulines,  is  free  from  oxygen ;  the  free  base, 
C26H22N4,  crystallises  from  benzene  in  compact  bronze-coloured 
prisms,  melts  at  218 — 220°?,  and  effloresces  on  exposure  to  the  air 
owing  to  loss  of  benzene.  It  is  readily  soluble  in  alcohol  and  benzene, 
but  only  sparingly  in  ether,  light  petroleum,  and  hot  water,  and  in- 
soluble in  alkalis  ;  it  dissolves  in  concentrated  sulphuric  acid  yielding 
a  green  solution  which  turns  yellow  on  the  addition  of  water.  The 
hydrochloride  and  the  sulphate  dissolve  freely  in  w^ater  giving  bluish- 
violet  solutions,  but  the  nitrate  is  only  sparingly  soluble. 

Nitrosoaniline  combines  with  diphenylmetaphenylenediamine  form- 
ing a  violet  indazine ;  nitrosodiphenylamine  and  the  meta-base  give  a 
blue  compound.  F.  S.  K. 

Dichloromaleinanil  Chloride.  By  R.  AxscniJTz  and  C.  BEivis 
(Annalen,  263,  156 — 163). — Dichloromale'inanil  chloride^ 

CCl-CCls 

CCl-CO-^^^^' 
is  easily  obtained  in  a  pure  condition  by  heating  succinanil  (1  mol.)  with 
ph(isphorus  pentachloride  (4mols.)  at  130°,  until  the  reaction  is  at  an 
end,  and  then  distilling  the  product  under  greatly  reduced  pressure. 
It  crystallises  from  light  petroleum  and  glacial  acetic  acid  in  colourless, 
transparent  prisms,  melts  at  123 — 124°,  boils  at  179°  under  a  pressure 
of  about  11  mm.,  and  is  very  readily  soluble  in  chloroform,  carbon 
bisulphide,  and  acetone  ;  when  treated  with  boiling  water,  it  is  gradu- 

4  a  2 
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ally  converted  into  dichloromaleinanil  (m.  p.  203°),  the  compound 
which.  Kauder  considered  to  be  produced  directly  by  the  action  of 
phosphorus  pentachloride  on  succinanil  (Abstr.,  1885,  651). 

Dichloromaleinanil   dimethyl   ether,    M  "]>N'Ph,      is      de- 

CCl CO 

posited  in  colourless  needles,  when  the  preceding  compound  is  dis- 
solved in  warm  alcohol,  and  the  solution  then  allowed  to  cool ;  it 
melts  at  110°  and  is  gradually  converted  into  dichloromaleinanil 
when  boiled  with  a  mixture  of  methyl  alcohol  and  hydrochloric  acid. 
The  corresponding  diethyl  ether,  Ci4Hi5Cl2N'03,  crystallises  from 
alcohol  in  colourless,  lustrous  prisms,  melts  at  96 — 97°,  and  is  con- 
verted into  dichloromaleinanil  by  boiling  alcoholic  hydrochloric 
acid. 

A  compound  of  the  composition   C11H9CI0NO,  which  has  possibly 

CCl-CCl(OMe) 
the  constitution  ji^^    ^_    ^_.-_^-  ">,  is  formed  when  succinanil  (1  mol.) 
CH-CO-NPh 

is  warmed  with  phosphorus  pentachloride  and  the   product  treated 

with  methyl  alcohol ;  it  melts  at  91°.  F.  S.  K. 

Formation  of  Thianhydro-compounds.     By  P.  jAcoutiOx  and 

A.  Frankenbaciier  (Ber.,  24,  1100 — 1411). — Amidophenylmercapto- 

methylmercaptan,    C6H4<[^  ^C'SH,    which    was    first    obtained   by 

Hofmann,  may  be  prepared  by  heating  azobenzene  with  2'5  parts  of 
carbon  bisulphide  in  a  sealed  tube  for  five  hours  at  260 — 270°  ;  the- 
product  is  purified  by  solution  in  soda  and  crystallisation  from 
alcohol ;  the  yield  is  60  per  cent,  of  the  azobenzene  employed.  It  is 
proposed  to  term  the  compound  thiocarhamidothiophenol ;  its  formation 
is  probably  preceded  by  a  decomposition  of  the  azobenzene  and 
carbon  bisulphide  into  phenylthiocarbimide  and  sulphur;  these, 
however,  combine  to  form  the  unstable  intermediate  product 
SH'CeHi'NICS,  from  which  the  thiophenol  is  obtained  by  intra- 
molecular rearrangement ;  this  theory  is  supported  by  the  fact  that 
the  thiophenol  may  be  prepared  by  the  direct  interaction  of  sulphur 
and  phenylthiocarbimide  at  260 — 270°.  The  thiophenol  does  not 
react  with  aniline,  and  yields  no  acetyl  derivative ;  the  mercurO' 
chloride,  C7H5NS2,HgClo,  is  colourless  and  crystalline. 

Thiocarbamidothionaphthol  is  prepared  in  a  similar  manner  by 
heating  a-naphthylthiocarbimide  with  sulphur  for  4 — 5  hours  at 
220 — 230°  ;  it  is  identical  with  the  compound  formed  by  the  action  of 
carbon  bisulphide  on  diamidodinaphthyl  bisulphide ;  on  oxidation,  the 
corresponding  bisulphide  is  formed,  together  with  a  small  quantity  of 
a  second  compound  which  crystallises  from  benzene  in  plates,  and 
melts  at  180° ;  it  is  isomeric  with  the  first  compound,  and  is  probably 
derived  from  a  l-l'-thiocarbamidonaphthol.  The  mercurochloride  is 
deposited  in  transparent,  tabular  crystals  melting  at  209 — 210°. 

iS-JSTaphthylthiocarbamide  reacts  with  sulphur  in  a  similar  manner 
to    the    a- derivative ;    the  product    is    represented   by  the   formula 

CioH6<|^>C-SH   [N  :  S  =  3  :  4  or  3  :  2],  the  former  positions  being 
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I  lie  more  probable  :  it  crystallises  in  small  needles,  and  melts  at  232° 
vifcli  decomposition. 
The  hisuljphide,  CioH6<g  ^C-S2*C<^g  >CiaH6,  prepared  by  oxida- 
tion of  the  preceding  compound  with  potassium  ferricyanide  in 
alkaline  solution,  is  deposited  from  benzene  in  prismatic  crystals 
and  melts  at  180° ;  on  boiling  with  alcoholic  potash,  the  thio- 
naphthol  is  regenerated.  !N^o  crystalline  mercurochloride  could  be 
obtained. 

■k  The  methyl  ether,  CioH6<^^  ^C'SMe,  is  formed  by  heating  the  thio- 

iiaphthol  with  methyl  iodide,  and  crystallises  from  dilute  alcohol  in 
colourless  needles  melting  at  73"5 — 74*^. 

I^H   Garhanilamidothiophenol,  C6H4<[^^C'NHPh,  is  prepared  by  heat- 
ing azobenzene  with  two   molecular  proportions  of   phenylthiocarb- 
^Jmide  for  three   hours   at  260 — 270° ;  the    product   is  most  readily 
||«>urified  by  solution  in  light   petroleum  or  hydrochloric  acid.     The 
i^^icrate  crystallises  from  alcohol,  and  melts  at  222°.     The  aurochloride 
forms  brownish-red  needles.     The  acetyl  derivative  is  deposited  from 
Icohol  in  colourless  needles  and  melts  at  167''.  J.  B.  T. 


V 


II 


Action  of  Sulphur  on  Benzaldehyde.  By  G.  A.  Barbaglia 
and  A.  Marquardt  (Ber.,  24,  1881— 1883).— When  benzaldehyde 
(30  grams)  is  heated  with  sulphur  (10  grams)  in  a  sealed  tube  for 
36  hours  (compare  Gazzarini,  Abstr.,  1888,  950),  a  reddish-coloured, 
crystalline  mass,  consisting  of  small,  lustrous  plates  and  rectangular 
prisms,  is  obtained.  On  opening  the  tube,  little  or  no  hydrogen 
sulphide  is  given  olf.  The  product  is  treated  with  ether,  whereby 
the  crystals  are  dissolved,  leaving  the  sulphur  and  another  com- 
pound (see  below)  behind.  The  ethereal  solution  is  shaken  with 
an  aqueous  solution  of  sodium  carbonate,  and  on  acidifying  the 
alkaline  extract  with  hydrochloric  acid,  a  copious  precipitation  of 
benzoic  acid  occurs,  whilst,  on  evaporating  the  ethereal  solution,  a 
<;ompound  is  obtained  which,  on  repeated  crystallisation  from  alcohol, 
forms  lustrous,  white  plates,  and  melts  at  121 — 122°  ;  it  is  identified 
ns  stilbene  by  its  melting  point,  and  that  of  the  dibromide  obtained 
from  it.  The  residue  insoluble  in  ether  yields,  on  treatment  with 
benzene  or  chloroform,  a  compound  containing  sulphur,  crystallising 
in  white  needles,  and  melting  at  164 — 167°,  which  has  all  the  proper- 
ties of  7-thiobenzaldehyde  (Baumann  and  Fromm,  Abstr.,  1890,  25). 
It  therefore  appears  probable  that  the  initial  action  of  sulphur  on 
benzaldehyde  is  the  formation  of  thiobenzaldehyde  and  benzoic  acid, 
being  in  this  stage  analogous  to  the  formation  of  thio-derivatives  witli 
aldehydes  of  the  fatty  series  (see  Abstr.,  1881,  34;  1885,  136),  rluj 
thiobenzaldehyde  then  decomposing  into  stilbene  and  sulphur  thus : 
2CHSPh  =  CHPh:CHPh  +  So.  In  this  case,  the  formation  of 
stilbene  ought  to  be  effected  by  very  small  quantities  of  sulphur,  and 
experiment  shows  that  a  quantity  of  the  latter  equal  in  weight  to  -^^ 
pi  the  benzaldehyde  is  sufficient.      Klinger  (Abstr.,  1877,  306  ;   1878, 
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132)  obtained  stilbene  bj  heating  amorphous  thiobenzaldehjde  with 
copper  powder.  A.  R.  L. 

Thio-derivatives  of  Benzaldehyde.  By  E.  Baumanx  and  E. 
Fromm  (Ber.,  24,  1431 — 1440). — The  majority  of  thioaldehydes  do 
not  volatilise  without  decomposition,  and  are  very  sparingly  soluble 
in  benzene  or  glacial  acetic  acid ;  molecular  weight  determinations  of 
them  are  therefore  most  conveniently  made  Avith  naphthalene  as 
solvent.  The  molecular  depression  for  naphthalene  is  given  by 
Raoult  as  82,  by  Fabinzi  as  85*6,  whilst  Eykmann  found  it  to  vary 
from  68'3  to  76'6,  although  for  the  greater  number  of  his  experiments 
the  value  is  about  70.  The  theoretical  number  deduced  from  Van't 
HoS's  formula  is  69*4.  The  authors  have  determined  the  molecular 
depression  in  the  case  of  trithioformaldehyde,  a-  and  /3-trithiacet- 
aldehyde,  and  trimethylene  tetrasulphide,  the  vapour  densities  of 
which  are  known ;  the  highest  value  was  72,  the  low^est  67*7,  and  the 
mean  69*6  ;  the  molecular  weights  thus  obtained  agree  closely  with 
those  calculated  from  the  depression  in  glacial  acetic  acid  solution. 

jS-Thiobenzaldehyde  (m.  p.  225 — 226°)  has  the  formula  3(C7H6S), 
and  crystallises  with  1  mol.  benzene  ;  on  account  of  its  analogy  with 
)8-thiacetaldehyde,  its  present  name  is  correct  (compare  this  vol., 
p.  1008).  7-Thiobenzaldehyde  (m.  p.  167°)  also  has  a  trimolecular 
formula  ;  it  is  proposed  in  f  utui'e  to  term  it  a-thiobenzaldehyde  to 
show  its  relation  to  a-thiacetaldehyde. 

The  compound  hitherto  called  a-thiobenzaldehyde,  which  is  amorph- 
ous, melts  at  83 — 85°,  and  is  prepared  by  the  action  of  ammonium 
sulphide,  or  hydrogen  sulphide,  on  benzaldehyde,  is  not  a  trithio- 
benzaldehyde,  but  a  complicated  polymeride,  or  perhaps  a  mixture  of 
several  compounds  of  high  molecular  weight ;  its  formula  is  prob- 
ably (C7H6S)i2,  and  it  is  comparable  with  the  polymeric  thioforra- 
aldehyde  of  Wohl. 

By  repeated  solution  of  this  amorphous  compound,  a  small  quantity 
of  /3-thiobenzaldehyde  is  separated;  the  remainder,  however,  is  quite 
unchanged  in  properties.  The  elementary  analyses  of  several  pre- 
parations give  Oo  to  1*0  per  cent,  more  sulphur  than  is  required  by 
the  formula  (CTHeS)^,  the  carbon  being  correspondingly  low ;  this 
may  be  due  to  the  presence  of  a  little  free  sulphur. 

Thiobenzaldine  is  obtained  in  small  quantity  during  the  prepara- 
tion of  polymeric  benzaldehyde  by  the  interaction  of  ammonium 
sulphide  and  benzaldehyde. 

The  formation  of  the  polymeric  compound  is  preceded  by  that  of  a 
hydroxymercaptan,  OH*CHPh*SH,  which  is  much  less  stable  than 
the  corresponding  formic  and  acetic  derivatives,  and  immediately 
undergoes  condensation,  the  solvent  alcohol  probably  acting  as  a 
dehydrating  agent.  The  two  trithiobenzaldehydes  are  odourless ;  the 
polymeric  compound,  when  recently  prepared,  has  a  strong  smell, 
which  gradually  disappears  as  purification  proceeds.  J.  B,  T. 

Aromatic  Thioaldehydes.  By  E.  Baumanx  and  E.  Feomm  (Ber.y 
24,  1441 — 1456  ;  compare  this  vol.,  p.  1008.). — OL-Trithio'paramethoxij- 
benzaldehyde,  C24H24S3O3,    is   prepared  by  dissolving  the  aldehyde  in 
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alcohol,   adding  0"1    part  of    hydrochloric  acid,  and   saturating  the 

I  ^—solution  with  hydrogen  sulphide  at  a  temperature  of  — 5°  to  —10°  ; 
^Kt  is  readily  soluble  in  benzene,  sparingly  in  alcohol,  and  is  deposited 
,  ^"in  small,  needle-shaped  crystals  melting  at  127°.  The  corresponding 
/3-derivative  is  formed  in  a  similar  manner  in  presence  of  excess  of 
hydrochloric  acid  and  at  ordinary  temperatures ;  it  crystallises  with 
1  mol.  benzene  in  transparent  plates,  and  melts  at  183°. 

By  the  action  of  hydrogen  sulphide  on  paramethoxybenzaldehyde 
in  alcoholic  solution,  a  plastic  compound  is  obtained  which  hardens 
after  some  time  ;  it  softens  at  75 — 77^,  and  contains  more  sulphur  than 
the  thioaldehydes. 

On  treatment  of  the  methoxybenzaldehyde,  in  alcoholic  solution, 
with  ammonium  sulphide,  a  crystalline  polymeric  thio-derivative  of 
the  formula  (CsHgSO)^  is  obtained,  melting  at  90 — 92°,  together  with 
anisy I  bisulphide,  S2(CH3*C6H4*OMe)2 ;  this  crystallises  from  alcohol, 
•n  the  addition  of  water,  in  large,  thin  plates.  By  the  reduction  of 
his  compound,  anisylmercaptan  is  formed ;  it  is  a  yellow,  oily  liquid, 
olatile  with  steam.  The  copper  and  silver  salts  are  yellow  and 
morphous. 

oc-Trithiorthomethoxyhenzaldehyde  is  prepared  in  a  similar  manner  to 
he  above  para-compound,  which  it  closely  resembles,  and  melts  at 
157°.  The  ^-derivative  crystallises  from  benzene  in  slender  needles, 
nd  melts  at  224°.  From  the  mother  liquors,  an  amorphous  substance 
is  deposited  which  softens  at  60°,  and  melts  at  about  70°  ;  it  is  prob- 
ably a  mixture  of  oxysnlphides.  An  impure  product  is  obtained  by 
the  action  of  hydrogen  sulphide  on  the  methoxybenzaldehyde ; 
the   compound   formed   with   ammonium    salphide   is  a  mixture    of 

I  various  polymerides,  and  melts  at  85 — 88°. 
Orthisobutoxyhevzaldehyde  is  a  strongly  refractive  liquid  which 
boils  at  265°.  The  oL-trithioaldehyde,  C33H42S3O3,  is  readily  soluble, 
crystallises  from  alcohol  in  slender  needles,  and  melts  at  142°.  The 
^-modification  is  deposited  from  benzene  in  transparent  plates  or 
prisms,  and  melts  at  162 — 163°.  As  in  the  preceding  cases,  the  poly- 
meric compounds  are  impure ;  that  obtained  with  ammonium 
sulphide  melts  at  52 — 56°,  and  contains  more  sulphur  than  the  thio- 
aldehydes. 

a-Trithiocinnamaldehyde,  C27H24S3,  crystallises  from  alcohol  and 
melts  at  167° ;  it  is  readily  converted  into  the  isomeric  form  by  the 
action  of  ethyl  iodide,  but  iodine  does  not  cause  this  change.  The 
^-compound  is  deposited  in  small,  prismatic  crystals,  which  do  not 
contain  benzene  of  crystallisation,  and  melt  at  213°.  On  treatment  of 
cinnamaldehyde  in  alcoholic  solution  with  hydrogen  sulphide,  a  yellow, 
viscid  liquid  is  formed  which  contains  oxygen,  and  consists  of  a 
mixture  of  several  compounds.  With  ammonium  sulphide  and 
cinnamaldehyde,  a  colourless,  flocculent  precipitate  is  obtained  which 
does  not  crystallise ;  it  softens  at  127°,  and  melts  at  142°,  and,  on 
analysis,  proves  to  be  a  mixture  of  at  least  two  substances,  one  con- 
taining nitrogen,  and  the  other  more  sulphur  than  the  trithioaldehydes; 
the  molecular  weight  is  not  less  than  722°. 

The  molecular  weights  of  all  the  above  compounds  were  determined 
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These  results  show  that  in  every  case  hitherto  investigated  aromatic 
aldehydes  yield  two  isomeric  trithio-derivatives,  together  with  sub- 
stances which  are  either  mixtures  or  else  complicated  polymerides  ;  the 
stability  of  these  tri-derivatives  shows  that  the  sulphur  atoms  are 
each  linked  to  two  carbon  atoms,  or,  in  other  words,  that  the  com- 
pounds are  to  be  regarded  as  trithiomethylene  substitution  products. 

The  tri-  and  poly-thiobenzaldehydes  yield  cinnamene  and  thionessal 
on  heating  ;  lepiden,  the  corresponding  oxygen  compound,  has  been 
shown  by  Japp  and  Klingemann  to  be  tetraphenylf urf  uran.  Thionessal 
is  therefore  tetraphenylthiophen,  and  its  formation,  by  heating  cin- 
namene or  phenylacetic  acid  with  sulphur  is  an  additional  proof  of  the 
correctness  of  this  view.  J.  B.  T. 

Behaviour  of  Cinnamaldehyde  towards  Alkaline  Hydrogen 
Sulphites.  By  F.  Heuslek  {Ber.,  24,  1805— 1807).— The  reaction 
which  takes  between  cinnamaldehyde  and  alkaline  hydrogen  sulphites 
was  first  examined  by  Bertagnini  (Annalen,  85,  '271),  and  has  been 
utilised  by  Bertram  and  Gildemeister  for  estimating  the  quantity  of 
cinnamaldehyde  in  oil  of  cassia.  The  author  finds  that  cold  saturated 
solutions  of  potassium  and  sodium  hydrogen  sulphites  combine  Avith 
cinnamaldehyde  in  the  normal  manner,  the  last-named  forming  the 
compound  CHPh!CH*CH(0H)-S03Na,  which  then,  on  heating,  under- 
goes the  following  reaction  : — 

2CHPh:CH-CH(OH)-S03Na  =  CHPhiCH-CHO  -h 

C,H3Ph(S03Na)-CH(OH)-S03Na. 

This  compound  may  also  be  obtained  directly,  and  in  quantitative 
proportions,  by  adding  cinnamaldehyde  (1  mol.)  to  a  hot  concentrated 
solution  of  an  alkaline  hydrogen  sulphite.  The  j90^a.?52Mm  salt  crystallises 
from  water  in  compact  needles,  having  the  composition  C9HioO(803K)2 
-t-  2H2O  ;  and  on  dry  distillation  or  boiling  with  soda  is  reconverted 
into  cinnamaldehyde.  Dilute  sulphuric  acid,  on  the  other  hand, 
converts  it  into  cinnamaldehydesulphonic  acid,  C2H3Ph(S03H)'CHO, 
which  readily  combines  with  phenylhydrazine,  forming  the  phenyl- 
hydrazine  salt  of  cin7iamaldehydrazonesulpho7iic  acid. ;  this  compound 
crystallises  in  yellowish  plates,  melts  with  decomposition  at  165 — 166°, 
and  is  decomposed  by  aqueous  soda  with  formation  of  phenylhydrazine 
and  cinnamaldehydrazone.  H.  Gr.  C. 

Some  Ketones.  By  G.  Errera  (Gazzetta,  21,  94— 103).— Paratolyl 
ethyl  ketone,  CsHiMe-COEt,  prepared  by  the  dry  distillation  of  a  mixture 
of  barium  propionate  and  paratoluate,  is  a  pale-yellow  liquid  with  a 
characteristic  odour,  which  boils  at  237 — 239°,  and  is  insoluble  in 
water.  It  does  not  combine  with  sodium  hydrogen  sulphite,  but  it 
yields  a  liquid  condensation  product  with  phenylhydrazine ;  it  also 
yields  an  oxime,  which  crystallises  in  large,  coloui'less  plates  melting 
at  86—87^.  On  oxidation  with  nitric  acid  (sp.  gr.  =  1'3S),  dinitro- 
etliane  and  metanitroparatoluic  acid  are  formed.  Meto,nitroparatolyl 
ethyl  ketone,  N02'C6H3Me-COEt,  prepared  by  dissolving  paratolyl 
ethyl  ketone  in  well  cooled  nitric  acid  (sp.  gr.  =  1*51)  and  precipitat- 
ing with  water,  crystallises  from   alcohol  in  pale-yellow  plates  which 
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melt  at  50 — 51°.     On  boiling  with  dilute  nitric  acid,  it  is  converted 
to  metanitroparatoluic  acid.     It  yields  a>  phenijlhydrazone, 

NO.-CeHsMe-CEtlNoHPh, 

which  crystallises  from  alcohol  in  orange-coloured  needles  melting  at 
147 — 149°.  Metadinitrodiparatolyl  ketone,  CO(C6H3Me*N03)o,  is  ob- 
tained by  the  action  of  nitric  acid  (sp.  gr.  1*51)  on  diparatolyl  ketone. 
It  dissolves  freely  in  warm  alcohol,  and  crystallises,  on  cooling, 
in  yelloAv,  prismatic  needles.  It  is  not  aflected  by  prolonged  boiling 
with  ordinary  nitric  acid,  and  is  only  very  slowly  and  partially 
decomposed  by  the  strong  acid  (1'45).  Diparatolyl  ketone,  CO(C6H4Me)2, 
is  obtained  as  a  bye-product  in  the  preparation  of  ethyl  paratolyl 
ketone,  or  by  the  action  of  aluminium  chloride  on  a  mixture  of  toluene 
and  carbonyl  chloride.  It  yields,  with  some  difficulty,  an  oxime, 
NOH!C(C6H4Me)2,  which  crystallises  in  colourless  prisms  melting  at 
161—162°. 

Para.vyJyl  methyl  ketone,  C6H4Me*CH2'COMe,  is  prepared  by  distilling 
a  mixture  of  the  barium  salts  of  acetic  acid  and  homoparatoluic  acid 
(CcHiMe'CHo'COOH,  from  synthetical  paraxylene),  and  treating  the 
fraction  220 — 250°  with  sodium  hydrogen  sulphite.  It  is  a  colourless, 
aromatic  liquid,  boiling  at  232 — 233°.  It  yields  an  oily  phenyl- 
hydrazone  and  an  oxime,  which  crystallises  in  large,  oblique  prisms 
melting  at  90 — 91^.  The  Tnetanitro -derivative  is  obtained  in  an  impure 
condition  by  the  action  of  nitric  acid  (I'ol)  on  the  •  ketone ;  the 
hjdrazone,  NOs-CGHaMe-CHo-CMelXoHPh,  crystallises  from  alcohol  in- 
long,  briUiant-red  needles  melting  at  212 — 213°. 

Biparaxylyl  ketone,  CO(CH2*CcHiMe)o,  is  obtained  in  the  prepara- 
tion of  paraxylyl  methyl  ketone,  occurring  among  the  products  which 
distil  over  above  300°.  It  forms  colourless  crystals  melting  at  54°.  The 
oxime,  NOH!C(CH2*C6H4Me)o,  crystallises  in  colourless  needles  and 
laeits  at  106°.  S.  B.  A.  A. 

Hydrogenation  of  Benzoic  Acid.  *  By  O.  Aschan  {Ber.,  24, 
1864 — 1869). — On  reduction  of  benzoic  acid  with  sodium  amalgam 
in  acid  solution,  in  addition  to  benzaldehydo  and  benzyl  alcohol,  about 
8  per  cent,  of  tetrahydrobenzoic  acid  is  formed.  Better  results  are 
obtained  by  dissolving  50  grams  of  benzoic  acid  in  250  c.c.  of  10  per 
•cent,  soda  solution  in  a  reflux  apparatus  ;  2*5  kilos,  of  sodium  amalgam 
are  added  in  portions  of  300 — 400  grams,  and  the  flask  is  heated  on 
the  water-bath  for  20 — 25  hours,  a  slo^v,  continuous  stream  of  carb- 
onic anhydride  being  passed  into  the  liquid;  sufficient  water  must 
be  added  from  time  to  time  in  order  to  prevent  the  separation  of  any 
sodium  salts.  The  yield  is  60—70  per  cent. ;  but  to  attain  this  it  is 
needful  that  the  amalgam  should  be  quite  pure.  Tetrahydrobenzoic 
acid  behaves  in  every  respect  like  an  unsaturated  compound  ;  on  treat- 
ment with  bromine  in  molecular  proportions,  two  dibromides  are 
formed;  the  one  obtained  in  larger  quantity  crystallises  from  a  mixture 
of  benzene  and  light  petroleum,  melts  at  163",  and  on  warming  with 
soda  is  converted  into  a  crystalline  substance,  which  is  probably  a 
bromolactone.  The  second  compound  is  soluble  in  light  petroleum, 
crystallises  in  long  needles,  and   yields   a  solid,  unsaturated   acid  on 
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treatment  witli  soda.  Tetrahjdrobenzoic  acid  combines  directly  with 
hydrogen  iodide  and  hydrogen  bromide  ;  by  the  action  of  sodium 
amalgam  on  the  latter  product,  hexahydrobenzoic  acid  is  formed  as  a 
viscid  liquid,  together  ^vith  a  small  quantity  of  a  solid  acid.  The 
calcium  salt  crystallises  in  long  prisms,  with  4H2O  ;  the  silver  salt  m 
amorphous.  On  heating  tetrahydrobenzoic  acid  with  concentrated 
hydriodic  acid  at  220 — 240°,  a  solid  acid,  free  from  iodine,  is  formed, 
and  is  being  further  investigated.  Methyl  tetrahydrohenzoate  boils  at 
185 — 187°,  and  gradually  undergoes  decomposition.  On  hydrolysis 
with  alcoholic  potash,  the  sparingly  soluble  salt  of  a  new  acid  is 
formed,  crystallising  in  large  plates.  The  acid  itself  melts  above 
100°,  and  will  be  described  later. 

It  appears  probable  that  hexahydrobenzoic  acid  will  prove  to  be 
identical  with  hexanaphthenecarboxylic  acid.  J.  B.  T. 

Asymmetrical  Phenylhydrazidoacetic  Acid.  By  A.  Reissert 
and  W.  Kayser  {Ber.,  24,  1519—1522;  see  also  Abstr.,  1884,  1152). 
— The  ethyl  salt  of  asymmetrical  jphenylhydrazidoacetic  acid, 

NH^-NPh-CH^-COOEt, 

may  be  obtained  by  heating  together  phenylhydrazine  (2  mols.)  and 
ethyl  chloracetate  (1  mol.)  at  100°  for  2 — 3  hours,  dissolving  the  pro- 
duct in  dilute  hydrochloric  acid,  and  extracting  the  solution  with 
ether.  The  mass  remaining  on  evaporating  off  the  latter,  is  spread 
on  a  porous  plate,  and  the  residue  recrystallised  from  benzene.  It 
forms  white  needles,  melts  at  127°,  is  readily  soluble  in  alcohol,  ether, 
and  chloroform,  more  sparingly  in  benzene,  and  is  almost  insoluble  in 
light  petroleum  and  water.  The  yield  is  small,  owing  to  secondary 
reactions. 

The  ethyl  salt  is  readily  decomposed  by  dilute  aqueous  soda,  with 
formation  of  asymmetrical  phenylhydrazidoacetic  acid, 

NHs-JSTPh-CHa-COOH, 

which  separates,  on  addition  of  acids,  as  a  yellow,  woolly,  unstable 
precipitate.  It  is  purified  by  dissolving  repeatedly  in  boiling  water 
and  cooling  quickly,  when  it  forms  slender,  yellowish  needles;  it 
becomes  brown  at  125°,  and  melts  with  decomposition  at  130 — 131°. 
It  is  soluble  in  most  of  the  usual  solvents,  and  only  reduces  Fehling's 
solution  on  warming.  It  differs  altogether  from  the  symmetrical 
phenylhydrazidoacetic  acid  described  by  Elbers  (Abstr.,  1885,  535), 
and  must,  therefore,  be  the  asymmetrical  compound.  H.  G.  C. 

Anilpyruvic  Acid.  By  C.  Bottinger  (Annalen,  263,  125—128). 
— Trihromodianilidopyriivic  acid,  Ci5Hi3Br3N202,  is  obtained  when 
anilpyruvic  acid  (5  grams)  is  suspended  in  chloroform,  treated  with 
bromine  (6  grams)  at  the  ordinary  temperature,  the  dry  product 
shaken  with  dilute  soda  to  free  it  from  brominated  aniline,  and  the 
filtered  solution  acidified  with  hydrochloric  acid  ;  it  crystallises  from 
boiling  alcohol,  in  which  it  is  moderately  easily  soluble,  in  slender, 
colourless  needles,  melts  at  264""  with  decomposition,  has  an  intensely 
bitter  taste,  and  is  not  decomposed  by  boiling  soda.     It  dissolves  m 
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concentrated  hydrochloric  acid  and  in  concentrated  sulphuric  acid 
with  a  yellow  coloration,  and  it  is  slowly  decomposed  by  concentrated 
hydrochloric  acid  at  225°  witli  evolution  of  carbonic  anhydride  ;  when 
treated  with  sodium  amaloram,  it  loses  bromine,  and  is  converted  inta 
substances  which  are  readily  soluble  in  dilute  acids.  The  silver  salt 
is  a  colourless  compound,  soluble  in  ammonia.  F.   S.  K, 

Action  of  an  Alcoholic  Solution  of  Silver  Nitrate  on  Ethyl 
Phenyldibromopropionate.  By  L.  P.  Kixxicutt  and  G.  D. 
MooBE  (Aiiier.  Chem.  J.,  13,  204 — 205). — It  has  been  already  noticed 
(Abstr.,  1885,  1010)  that  an  alcoholic  solution  of  silver  nitrate  only 
removes  1  atom  of  bromine  from  an  alcoholic  solution  of  ethyl 
phenyldibromopropionate.  If  the  alcoholic  solution  is  poured  off 
from  the  settled  silver  bromide  into  water,  an  oil  separates  ;  this  is 
extracted  by  ether  and  dried  over  calcium  chloride  ;  analysis  shows 
that  it  is  ethyl  phenyl-a-bromo-/3-nitropropionate, 

NOo-CHPh-CHBr-COOEt, 

its  orientation  being  settled  by  the  facts  that  it  yields  benzalde- 
hyde  on  oxidation,  and  bromocinnamic  acid  (m.  p.  131°)  on  treatment 
with  sodium  hydroxide.  It  is  a  pale  straw-coloured  oil  of  sweetish 
odour,  and  soluble  in  alcohol  and  ether;    it  does  not  distil  without 

I^fccomposition.     The  subject  is  still  being  investigated. 
(  A.  G.  B. 

Derivatives  of  Cumic  Acid.  By  M.  Fileti  and  F.  Ckosa 
(Gazzetta,  21,  2S—40).—Metahromocumic  acid,  CsHaBrPr-COOH 
[COOH  :  Br  :  Pr  =  1:3:4],  previously  described  by  Naquet  and 
Louguinine  (Compt.  rend.,  72,  1031),  and  by  Gerichten  (Abstr.,  1879, 
230),  may  be  prepared  directly  from  cumic  acid  and  bromine.  It 
separates  from  dilute  alcohol  in  large,  white  crystals,  melts  at 
150 — 151°,  and  is  identical  with  the  acid  obtained  by  the  authors 
from  bromocymene  prepared  from  thymol.  The  magnesium  salt, 
(CioHioBr02)2Mg  +  8H2O,  crystallises  in  long,  silky  needles  which 
become  anhydrous  at  160°.  It  is  soluble  in  hot  water.  The  methyl 
salt  is  an  oily  liquid  which  decomposes  on  distillation.  The  acid 
chloride  is  also  a  liquid,  and  decomposes  on  heating.  The  amide, 
CgHioBrCONHo,  crystallises  from  benzene  in  silky  needles,  melts  at 
103 — 104°,  and  dissolves  freely  in  alcohol  and  ether. 
Orthonitrohromocumic  Acid, 

NO^-CeHsBrPr-COOH  [COOH  :  Br  :  Pr  :  NOo  =  1  :  3  :  4  :  6]. 

— Bromocumic  acid  on  nitration  yields  a  mixture  of  three  acids  which 
may  be  separated  by  fractional  crystallisation  from  benzene;  they 
are  probably  the  three  isomeric  nitrobromocumic  acids  theoretically 
possible.  The  acid  [NOo  =  6]  crystallises  from  benzene  in  large, 
pale-yellow,  rhombic  prisms,  melts  at  138 — 139°,  and  dissolves  in  alco- 
hol, ether,  &c.  The  ammoniiun  salt,  CioH-jBrNOi-NHi,  forms  large, 
yellow  plates  very  soluble  in  alcohol.     The  magnesium  salt, 

tCCioH^BrlSrOO.Mg  +  4H,0, 
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liydrous  at  200°.  It  is  very  soluble  in  Lot  water.  On  reducing  the 
acid  witb.  sodium,  amalgam,  Widman's  orthamidocumic  acid  (Abstr., 
1886,  466)  is  formed,  thus  indicating  tlie  ortho-position  of  the  NO^. 
group. 

Orthamidometahromocumic  acid,  prepared  by  treating  a  mixtui'e  of 
the  nitro-derivative  and  ammonia  with  ferrous  sulphate,  crystallises 
from  dilute  alcohol  in  long,  shining,  pale-broAvn  needles,  melts  at 
166 — 167°,  and  dissolves  freely  in  alcohol  and  ether,  but  only 
sparingly  in  water. 

Paradibromocumic  Acid,  CeHsBr.Pr-COOH  [COOH  :  Br  :  Pr  :  Br  = 
1:3:4:  6]. — When  the  preceding  amido-acid  is  diazotised,  the 
product  crystallises  in  minute,  rhombic  prisms,  which  melt  at  134°  if 
gently  raised  to  that  temperature,  but  explode  if  sharply  heated. 
Paradibromocumic  acid,  prepared  by  dissolving  this  diazoamido-com- 
pound  in  a  saturated  solution  of  hydrobromic  acid,  crystallises  from 
light  petroleum  in  triclinic  prisms,  melts  at  148 — 149°  with  previous 
softening,  and  dissolves  in  alcohol,  ether,  and  benzene.  On  oxidation 
with  dilute  nitric  acid  (sp.  gr.  l'06),it  yields  paradibromoterephthalic 
acid,  a  confirmation  of  the  constitutional  formulje  assigned  to  some  of 
the  preceding  compounds. 

Paradibromonitrocumic  acid,  NOo'CeHBraPr'COOH,  prepared  by 
nitrating  dibromocumic  acid,  crystallises  from  very  dilute  alcohol  in 
brilliant,  yellow  scales,  melts  at  199 — 200°,  and  dissolves  very  freely 
in  benzene  and  alcohol. 

Paradibromonitroterephthalic  acid,  XO/CcHBr2(COOH)2,  prepared 
by  heating  dibromocumic  acid  with  nitric  acid  (sp.  gr.  .1*2)  for 
eight  hours  at  180^,  crystallises  from  its  aqueous  solution  in  thin, 
slightly  yellowish  plates,  melts  at  257 — 258°,  and  dissolves  in  alcohol 
and  in  boiling  water. 

Orthonitrometabromocumic  acid  [COOH  :  NO2 :  Br  :  Pr  =  1:2:3:4] 
is  obtained,  together  with  the  acid  [NOo  =  6],  as  mentioned  above. 
It  crystallises  from  benzene  in  white  needles,  melts  at  238 — 239°, 
dissolves  readily  in  benzene,  alcohol,  and  ether,  but  is  insoluble  in 
water.  The  ammonium  salt,  CloHoBrJN'Oi'NHi,  crystallises  in  long, 
anhydrous  needles,  and  is  very  soluble  in  water.  On  reduction  with 
sodium  amalgam,  it  yields  the  same  orthamidocumic  acid  as  the  acid 
|]N02  =  6]  ;  it  is  therefore  an  ortho-acid,  and  the  constitution  assigned 
it  is  the  only  possible  one. 

Ortliamidometabromocumic  acid,  prepared  by  reducing  the  preceding 
acid  with  ferrous  sulphate,  crystallises  in  colourless  or  pale  pinkish, 
pyramidal  prisms,  melts  at  173 — 174°,  and  dissolves  in  alcohol  and 
ether,  but  only  very  sparingly  in  water. 

Orthodibromocumic  Acid. — By  diazotising  the  preceding  acid,  a 
diazo-compound  is  formed,  crystallising  in  colourless,  ill-defined 
prisms  which  melt  with  decomposition  if  gradually  warmed  to  120° 
in  a  capillary  tube,  but  explode  on  quickly  heating.  On  treatment 
with  hydrobromic  acid,  it  yields  the  corresponding  dibromocumic 
acid,  which  crystallises  from  light  petroleum  in  pale,  reddish-yellow, 
orthogonal  prisms,  melts  at  128  — 129°,  and  dissolves  freely  in  alco- 
hol, ether,  &c.     It  undergoes  oxidation  with  great  difficulty. 

OrthodibromonitroterepUthalic  acid,   NO^-CcHBr^CCOOHjo,  prepared 
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by  oxidisino^  the  precedino^  acid  with  very  dilute  nitric  acid  (sp.  gr.  = 
1*06  or  1'12),  crystallises  from  boiling  water  in  pale,  yellowish  plates, 
softens  at  275°,  and  melts  at  280 — 281°,  decomposing  as  soon  as  it  is 
licjuefied.     It  is  soluble  in  alcohol. 

Metanitrometahromocumic  acid  [COOH  :  Br  :  Pr  :  N'Oo  =  1:3:4:5] 
is  the  most  soluble  of  the  acids  obtained  by  nitrating  metabromo- 
cumic  acid,  and  remains  in  the  mother  liquor  after  separation  of  the 
ortho-acids.  It  crystallises  in  white  needles,  melts  at  159 — 160",  and 
dissolves  very  freely  in  benzene  and  alcohol.  S.  B.  A.  A. 

Homocumic  and   Homoterephthalic  Acids.      By  M.  Fileti 
nd  G.  Basso  (^Gazzetta,  21,  52 — 64). — Hotyiocuviic  acid, 

C6H4Pr-CH2-COOH, 

obtained  by  Rossi  (Gompt.  rend.,  52,  403)  by  the  action  of  potash  on 
cumyl  cyanide,  is  more  advantageously  prepared  by  reducing  phenyl- 
isopropylglycollic  acid  with  tin  and  fuming  hydrochloric  acid.  It 
crystallises  from  an  aqueous  solution  in  slender  needles,  melts  at 
51 — 52°,  and  dissolves  readily  in  most  solvents,  but  only  very  spar- 
ingly in  water.  The  barium  salt,  (CuHi:jOo)2Ba,4H20,  crystallises  in 
vitreous,  lamellar  prisms  ;  the  calcium  salt  forms  microscopic  plates 
containing  3  mols,  HoO.  The  magnesium  salt  separates  in  nodules 
containing  4  mols.  HoO ;  it  is  more  soluble  than  the  preceding 
salts.  The  methyl  salt  is  a  liquid  boiling  at  255 — 257°  ;  the  ethyl 
salt  boils  at  264 — 265°.  The  chloride  is  a  heavy  liquid  readily 
decomposed  by  cold  water ;  the  amide  crystallises  from  boil- 
ing benzene  in  thin,  octagonal  plates,  melts  at  170^,  and  dissolves 
readily  in  alcohol^  moderately  in  benzene,  but  very  sparingly  in  ether, 
and  not  at  all  in  water.  In  the  preparation  o£  the  amide,  there  was 
obtained  a  very  small  quantity  of  a  compound  crystallising  in 
oblique,  acicular  prisms,  and  melting  at  104 — 107°,  but  not  further 
investigated.  The  anilide  of  homocumic  acid  crystallises  from  light 
petroleum  in  plates,  melts  at  104°,  and  dissolves  readily  in  all  solvents 
except  water. 

Paradibromohomocumic  acid,  CeHoPrBr/CHo'COOH,  prepared  by 
the  action  of  bromine  on  homocumic  acid,  crystallises  from  light 
petroleum  in  plates,  melts  at  92°,  and  dissolves  freely  in  all  solvents 
but  water.  The  barium  salt  crystallises  in  acicular  prisms  contain- 
ing 5  mols.  H2O  ;  the  magnesium  salt  forms  plates  with  8  mols.  H,,0  ; 
it  is  more  soluble  than  the  barium  salt.  The  methyl  salt  is  a 
liquid  boiling  without  decomposition  at  325 — 326°;  the  chloride 
is  a  heavy,  colourless  liquid  ;  the  amide  crystallises  from  dilute  alco- 
hol in  brilliant  plates  melting  at  153°.  It  is  insoluble  in  water.  On 
oxidation  with  potassium  permanganate,  paradibromohomocumic  acid 
is  converted  into  dibromocumic  acid  and  into  an  acid  which  has  a 
percentage  composition  corresponding  with  the  tbrmula  Ci()HioBr203 ; 
this  crystallises  from  dilute  alcohol  in  oblique  prisms,  melts  at 
214 — 215°,  and  probably  has  the  constitution  of  a  hydroxypropyldi- 
bromobenzoic  acid, 

OH-CMea-CeHsBr.-COOH  [COOH:Br :  CMe2-0H:Br  =1:2:4:5]. 

Eomotere;phthalic  acid,  COOH-CsHi-CH/COOH  [1 : 4],  prepared  by 
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oxidising  homocnmic  acid  with  dilute  nitric  acid,  crystallises  from 
an  aqueous  solution  in  needles  or  plates,  melts  at  237°  with  partial 
sublimation,  dissolves  readily  in  boiling  water  or  alcohol,  but  only 
very  sparingly  in  other  solvents.  The  substance  described  by 
Paterno  and  Spica  (Abstr.,  1878,  296)  as  homoterephthalic  acid 
seems  to  have  been  nothing  but  impure  terephthalic  acid.  The 
barium  salt,  CgHeOiBa  +  H2O,  becomes  anhydrons  at  150° ;  it  is 
soluble  in  water.  The  methyl  salt  boils  at  300 — 302°,  and  the 
ethyl  salt  at  312 — 313°;  both  compounds  are  readily  hydrolysed 
by  dilute  caustic  soda.  The  chloride  is  immediately  decomposed 
by  cold  water ;  the  amide  is  a  white,  amorphous  powder  which  melts 
at  236 — 237°,  and  dissolves  in  water  and  alcohol.  S.  B.  A.  A. 

Thioxanthone.  By  C.  Gkakbe  and  0.  Schultess  {Annalen,  263, 
1_15).— It  has  been  shown  by  Ziegler  (Abstr.,  1890,  1292)  that 
thioxanthone  can  be  obtained  from  phenylthiosalicylic  acid  just  as 
xanthone  can  be  prepared  from  phenylsalicylic  acid ;  the  following 
paper  gives  a  more  complete  account  of  the  experiments  on  this 
subject. 

The  Jm2;o-compound,  COOH'CeHi'No'SPh,  is  precipitated  on 
gradually  adding  a  solution  of  orthodiazobenzoic  acid  chloride  to  a 
well-cooled  dilute  solution  of  sodium  thiophenate  ;  it  is  a  yellow, 
amorphous  compound,  melts  at  60°  with  explosion,  and  dissolves  un- 
changed in  cold  dilute  soda  or  sodium  carbonate. 

Phenylthiosalicylic  acid  {diphenylsulphideorthocarhoxylic  acid), 

SPh-CeHrCOOH, 

is  obtained  when  the  preceding  compound  is  warmed  with  soda ;  it 
separates  from  dilute  alcohol  in  colourless  plates,  from  glacial  acetic 
acid  in  needles,  melts  at  166°,  and  sublimes  readily.  It  is  almost 
insoluble  in  cold  water,  but  readily  soluble  in  alcohol,  benzene,  and 
glacial  acetic  acid  ;  it  dissolves  in  warm  concentrated  sulphuric  acid, 
being  thereby  converted  into  thioxanthone,  yielding  a  solution  which 
shows  a  green  fluorescence  ;  phosphorus  pentachloride  also  converts 
it  into  thioxanthone.  The  potassium  salt,  dsHySOoK,  crystallises  in 
colourless  needles,  and  is  readily  soluble  in  water,  but  only  sparingly 
in  alcohol  ;  the  ammonium  salt,  C,3H9SOoNH4,  crystallises  in  colour- 
less needles,  and  is  rather  more  sparingly  soluble  than  the  potassium 
salt.  The  silver  salt  is  insoluble  in  water.  The  ethyl  salt,  C15H14SO2, 
prepared  from  the  silver  salt,  crystallises  from  hot  light  petroleum  in 
colourless  needles,  and  melts  at  151°. 

Sulphohenzidorthocarboxylic  acid,  SOoPh-CcH^'COOH,  is  formed 
when  the  preceding  compound  is  warmed  with  moderately  concen- 
trated (1  :  2)  nitric  acid;  it  crystallises  from  alcohol  in  colourless 
needles  containing  1  mol.  H2O,  and  melting  at  99°  ;  it  loses  its  water 
at  100 — 105°,  the  anhydrous  substance  melting  at  152°.  It  is  very 
readily  soluble  in  chloroform,  and  dissolves  freely  in  alcohol  and 
ether. 

Thioxanthone,  CeH^-c^p^^CeHi,  is  obtained  when  phenylthio- 
salicylic acid  is  heated  at  100°  with  concentrated  sulphuric  acid  ;  it 
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crystallises  from  chloroform  in  long,  yellow  needles,  melts  at  209°, 

sublimes  readily,  and  is  insoluble   in  alkalis.      When  heated  with 

potash  at  230°,  it  is  reconverted  into  phenylthiosalicvlic  acid. 

SO. 
Benzophenonesul phone,   C6H4<pQ->C6H4,  is   easily    prepared  by 

oxidising  thioxanthone  with  chromic  acid  in  glacial  acetic  acid  solu- 
tion ;  it  crystallises  from  alcohol  or  chloroform  in  yellowish  needles, 
melts  at  185°,  and  is  readily  soluble  in  ether,  but  only  very  sparingly 
in  boiling  water.  It  is  identical  with  the  compound  obtained  by 
Beckmann  by  heating  benzophenone  with  fuming  sulphuric  acid. 
When  warmed  with  zinc-dust  and  dilute  soda,  it  gives  first  a  violet 
and  then  a  blue  solution,  but  the  colour  disappears  on  exposing  the 
filtered  solution  to  the  air,  and  also  if  the  treatment  with  zinc-dust  is 
continued  for  some  time ;  with  alcoholic  potash  it  gives  the  same  blue 
coloration. 

— S  — 
Diphenylenemethane  sulphide,    C^Hi-c^p-rr  ^CeH^,  prepared  by   re- 

iicing  thioxanthone  with  hydriodic  acid  and  amorphous  phosphorus, 
or  by  passing  ortbophenyltolyl  sulphide  through  a  red-hot  tube,  crys- 
tallises from  chloroform  in  large  needles  or  prisms,  melts  at  128°, 
boils  at  340°  (730  mm.),  and  sublimes  very  readily  ;  it  is  only  spar- 
ingly soluble  in  cold  alcohol  and  ether,  but  very  readily  in  chloro- 
form, and  it  dissolves  in  warm  concentrated  sulphuric  acid  with  a 
yellow  or  yellowish-red   coloration,   the  solution   showing  a   yellow 

Korescence  ;  it  is  readily  converted  into  benzophenonesulphone  by 
idising  agents. 
JDiphenylenemethanesulphone,  C6H4<^pTT^^C6H4,  is  obtained  when 
nzophenonesulphone  is  reduced  with  hydriodic  acid  and  amorphous 
phosphorus  ;  it  crystallises  from  alcohol  in  colourless  needles,  melts 
170°,  and  is  readily  soluble  in  hot  alcohol  and  ether. 

F.  S.  K. 
Isopropylphenylglycollic  Acid  and  its  Derivatives.  By  M. 
FiLETi  and  G.  Amoketti  (Gazzetta,  21,  41 — 52). — Isopropylphenyl- 
glycollic acid,  C6H4Pr^-CH(OH)-COOH,  has  been  described  by  Raab 
(Abstr.,1876,  398),  andbyPloschl  (Abstr.,  1882,  515).  T\ie7nagnesium 
salt,  (CiiHi303)2Mg  -f-  4H2O,  is  a  crystalline  powder  very  sparingly 
soluble  in  water ;  the  caZczmw,  salt,  (CjiHi303)2Ca  -f  l^HaO,  crystallises 
in  plates  which  become  anhydrous  at  150° ;  it  is  also  very  sparingly 
.soluble  in  water.  The  methyl  salt,  C12H16O3,  crystallises  from  light 
petroleum  in  needles,  melts  at  80°,  and  dissolves  in  most  ordinary 
solvents,  but  not  in  water.  The  ethyl  salt,  O13H18O3,  melts  at 
40—41°  and  is  very  freely  soluble  in  all  solvents  except  water.  The 
amide  crystallises  from  benzene  in  needles,  melts  at  116°,  dissolves 
readily  in  alcohol,  ether,  chloroform,  &c.,  but  only  sparingly  in  water. 
On  treating  the  acid  with  phosphorus  pentachloride,  an  unstable 
chloride  is  obtained  which  is  decomposed  by  cold  water  and  con- 
verted into  phenylisopropylchloracetic  acid. 

hopropylphenylmethyhjlycollic  acid,  CeH4Pr^-CH(0Me)-C00H,  pre- 
pared by  the  action  of  sodium  methoxide  on  isopropylphenylchlor- 
acetic  acid,  crystallises  in  plates  and  melts  at  52—53°.     The  sodium 
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salt  crystallises  in  brilliant  plates  containing:  2  mols.  H2O,  and  is  very 
soluble  in  hot  water.     Isojpi'opylplienylethylglycollic  acid, 

C6H4Pr^-CH(OEt)-COOH, 

prepared  in  the  same  way  as  the  preceding  compound,  is  a 
viscous,  uncrystallisable  liquid,  Isopropi/lpJienylacetylglycollic  acid, 
C6H4Pi^-CH(OAc)-COOH  +  H2O,  crystallises  from  light  petroleum  in 
large  prisms,  and  melts  at  60 — 61°  ;  it  becomes  anhydrous  in  a  vacuum 
or  when  heated  to  near  its  melting  point.  It  dissolves  in  the  ordinary 
solvents.  It  is  hydrolysed  by  boiling  with  water  or  dilute  sodium 
carbonate.  IsopropylphenylcJiloracetic  acid,  CeH^Pr^-CHChCOOH, 
(Abstr.,  1886,  769),  prepared  by  heating  isopropylphenylglycollic 
acid  with  fuming  hydrochloric  acid,  crystallises  from  light  petroleum 
in  oblique,  lamellar  prisms  and  melts  at  82°.  It  is  decomposed  by 
water  and  by  alcohol  containing  traces  of  water  on  heating,  and  by 
alkaline  hydrates  and  carbonates  at  the  ordinary  temperature.  The 
aqueous  solution  has  a  strong  and  persistent  sweetish  taste.  Isopropyl- 
phenylbromacetic  acid,  C6H4Pr^*CHBr*COOH,  resembles  the  chlorin- 
ated derivative.  It  crystallises  in  plates  melting  at  94 — 95°. 
Isopropylphenylanilidoacetic  acid,  C6H4Pr^"CH(NHPh)'COOH,  pre- 
pared by  treating  the  chlorinated  acid  with  an  excess  of  aniline, 
forms  a  crystalline  powder,  melts  at  145 — 146°  with  partial  decom- 
position, and  dis!?olves  in  alcohol  and  benzene,  but  not  in  water,  &c. 
It  is  not  attacked  by  dilute  alkalis. 

Isopropylhenzoyl formic  acid,  C6H4Pr^*CO*COOH,  prepared  by  oxidis- 
ing isopropylphenylglycollic  'acid  with  potassium  permanganate, 
crystallises  from  light  petroleum  in  colourless,  rhomboidal  plates, 
melts  at  106 — 107°,  dissolves  in  alcohol  and  ether  and  sparingly  in 
water.  It  is  tinged  yellow  by  exposure  to  light.  The  calcium  salt. 
(CiiHu03)2Ca  +  2H2O,  forms  acicular  prisms  very  soluble  in  water. 
The  harium,  zinc,  smd  magnesium  salts  are  equally  soluble ;  the  last 
crystallises  in  needles.  The  ethyl  salt  is  a  liquid  with  a  pleasant 
odour.  The  amide,  CuHiaOaN,  is  obtained  as  a  crystalline  powder 
melting  at  189°  and  soluble  in  alcohol  and  chloroform. 

Lopropylphenylisonitrosoacetic  acid,  C6H4Pr^-C(N-OH)*COOH,  pre- 
pared by  treating  sodium  isopropylbenzoylformate  with  hydroxyl- 
amine,  crystallises  from  its  ethereal  solution  in  colourless,  lamellar 
prisms,  melts  with  decomposition  at  124°,  and  dissolves  in  water, 
alcohol,  and  ether.  S.  B.  A,  A. 

Synthesis  of  Hydroxyxanthones.  By  S.  v.  Kostaxecki  and  B. 
Kessler  (Ber.,  24,  1894 — 1897). — Orsellenic  acid  and  paraorsellenic 
acid  both  yield  the  same  hydroxymethylxanthone,  and  this  is  identi- 
cal with  the  salicylresorcinol  ether  described  by  Michael  (Abstr., 
1884,  311).  When  orcinol  is  distilled  with  salicylic  acid,  besides  the 
above-mentioned  hydroxymethylxanthone,  which  the  authors  denomi- 
nate the  a-derivative,  an  isomeride,  ^-hydroxymethylxayithone,  is  simul- 
taneously formed  ;  this  crystallises  from  dilute  alcohol  in  colourless 
needles  and  melts  at  285°.     The  two  hydroxymethylxanthones  have 

tbe  constitutions  C6H4<2^>CoH2Me-OH  [0  :  OH  :  Me  =  1  :  3  :  5  and 
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1:5:  3],  alfcliongli  which  represents  the  a-  and  which  the  /3-compound 
cannot  at  present  be  decided.  The  ^-compound  appears  also  to  be 
formed  when  the  orsellenic  acids  are  distilled  with  salicylic  acid. 
When  resorcinol  is  distilled  with  salicylic  acid  and  acetic  anhydride, 
the  hydroxyxanthone  described  by  Michael  (loc.  cit.)  is  obtained  as 
chief  product,  whilst  an  isomeride  which  melts  at  a  high  temperature, 
and  was  not  obtained  thoroughly  pure,  is  also  formed.  As  Michael's 
hydroxyxantlione  is  obtained  from  resorcinolcarboxylic  acid 
r(OH)o  :  COOH  =  1:3:4],  it  must  have  the  constitution  [OH 
■    3]. 

1  :  S-Isoeuxanthone,  Ci3H602(OH)2,  is  formed,  together  with  other  pro- 
ducts which  were  not  purified,  from  phloroglucinol  and  salicylic  acid ; 
it  is  separated  from  the  other  compounds  by  treating  tlie  crude 
product  with  alkali,  and  on  acidifying  the  alkaline  extract,  it  is  pre- 
cipitated. It  crystallises  from  dilute  alcohol  in  yellowish  needles, 
and  melts  at  247°.  Experiments  are  in  progress  on  the  action  of 
other  phenolic  compounds  on  salicylic  acid.  A.  R.  L 

The  Tannic  Acid  of  Oak-wood.  By  C.  Bottingkr  (Annalen^ 
263, 108 — 125). — When  the  acetyl  derivative  of  oak-wood  tannic  acid 
is  reduced  with  sodium  amalgam  in  boiling,  dilute  alkaline  solution, 
it  yields  a  compound  of  the  composition  CioHigO?  or  CisHieOe  (hydro- 
quercic  acid),  a  compound  of  the  composition  C5H6O2  (qtierlactone) ,  an 
acid,  which  is  in  all  probability  trihydroxybutyric  acid,  traces  of 
gallic  acid,  oxalic  acid,  acetic  acid,  and  oak-wood  tannic  acid,  and 
a  substance  of  unknown  composition,  which  very  readily  undergoes 
oxidation.  On  acidifying  the  solution  with  sulphuric  acid,  the  hydro- 
quercic  acid  is  obtained  as  a  dirty-brown  precipitate  ;  the  solution  is 
then  repeatedly  extracted  with  ethyl  acetate,  the  extract  evaporated,, 
and  the  residue  mixed  with  water.  The  portion  insoluble  in  water  is 
dissolved  in  a  little  alcohol,  and  the  solution  treated  with  a  large 
volume  of  ether,  when  hydroquercic  acid  and  another  compound, 
which  is  readily  soluble  in  acetic  anhydride,  are  precipitated  ;  the 
filtered  solution  is  evaporated,  the  residue  dissolved  in  ether,  with  the 
addition  of  a  few  drops  of  light  petroleum,  and  the  filtrate  evaporated. 
The  residual  querlactone  is  separated  from  a  trace  of  gallic  acid  by 
treating  with  a  little  water,  and  is  then  freed  from  the  readily  oxidis- 
able  substance  referred  to  above  by  dissolving  it  in  ether  and  shaking 
the  solution  with  ammonia  ;  the  oxidisable  substance  remains  in  the 
ethereal  solution  in  combination  with  some  of  the  querlactone,  and 
on  acidifying  the  ammoniacal  solution,  the  rest  of  the  lactone  is 
liberated  as  an  oil  and  can  be  extracted  with  ether. 

Hydroquercic  acid,  purified  by  washing  with  ether,  water,  and  ethyl 
acetate  consecutively,  and  then  dried  for  two  hours  in  a  desiccator, 
has  the  composition  C15H18O7,  but  when  completely  dried  in  a  desic- 
cator, it  has  the  composition  CisHieOe;  it  is  precipitated  from  its 
solution  in  acetic  acid  on  the  addition  of  water  in  a  dirty-brown, 
uocculent  condition,  has  a  bitter  taste,  and  is  only  sparingly  soluble 
m  cold  water,  but  moderately  easily  in  boiling  water,  and  readily  in 
alcohoh  It  dissolves  in  20  per  cent,  nitric  acid  with  evolution  of 
carbonic  anhydride,  yielding  a  reddish-yellow  solution,  and  it  dissolves 
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slowly  in  cold  concentrated  sulphuric  acid  with  a  reddish-brown 
coloration;  ia  its  aqneous  or  acetic  acid  solution,  bromine  produces 
an  intensely  yellow  precipitate.  When  heated  with  20  per  cent, 
hydrochloric  acid  at  150°,  it  gives  off  carbonic  anhydride  and  methyl 
chloride  yielding  a  dark  substance  which  dissolves  only  slowly  in 
alkalis  ;  hydriodic  acid  at  220 — 225°  decomposes  it  with  liberation 
of  carbonic  anhydride  and  methyl  iodide,  and  formation  of  iodoform 
and  other  products.  It  is  hygroscopic,  and  when  heated  at  100°,  it 
loses  water,  which  it  absorbs  again  on  cooling  ;  heated  at  170",  it  is  con- 
verted into  a  substance  which  is  insoluble  in  alcohol  and  dilute  acetic 
acid.  The  acetyl  derivative,  CisHjiOeAcz,  is  a  dirty-brown  powder. 
In  neutral  solutions  of  the  ammonium  salt,  barium  chloride  produces 
a  voluminous,  amorphous  precipitate,  which,  when  dried  at  100°,  has 
the  composition  (Ci5Hi506)2Ba ;  the  lead  salt  has  the  composition 
(Ci5lIi506)2Pb.  In  neutral  solutions  of  the  acid,  silver  nitrate  gives 
a  reddish-brown  coloration,  and  on  adding  acetic  acid  to  the  solution, 
an  acid  silver  salt  is  precipitated. 

Querlactone,  C5H6O2,  melts  at  a  low  temperature  and  separates  from 
water  as  an  oil ;  it  is  very  readily  soluble  in  acetic  acid,  alcohol,  ether, 
and  ethyl  acetate,  but  insoluble  in  benzene  and  light  petroleum. 
When  boiled  with  barium  hydroxide,  it  is  converted  into  a  barium  salt 
which  is  insoluble  in  water,  but  soluble  in  acetic  acid.  It  reduces 
ammoniacal  silver  nitrate  in  the  cold,  and  is  only  very  slowly  decom- 
posed by  20  per  cent,  hydrochloric  acid  at  150°;  the  lead  salt  has  the 
composition  (C5ll703)2Pb.  A  compound  analogous  to  querlactone  can 
also  be  obtained  from  the  acetyl  derivatives  of  oak-bark  and  pine- 
bark  tannic  acids. 

The  oxidisable  substance  mentioned  above  dissolves  freely  in  ether 
and  alcohol,  but  is  only  sparingly  soluble  in  benzene  and  light 
petroleum ;  when  its  ethereal  solution  is  filtered  through  paper,  the 
latter  is  coloured  intensely  red.  When  the  freshly  prepared  sub- 
stance is  agitated  with  a  drop  of  concentrated  ammonia  in  the  dark, 
it  yields  a  colourless,  seemingly  crystalline  mass  which  immediately 
turns  red  on  exposure  to  light ;  it  loses  this  property  on  keeping. 
The  freshly  prepared  substance  gives  an  intense  rose-red  coloration 
on  boiling  with  silver  nitrate,  ferric  chloride,  or  copper  sulphate,  but 
when  it  has  been  kept  for  some  time,  it  reduces  silver  nitrate  in  the 
cold,  and  ferric  chloride  on  boiling,  without  any  coloration  being 
produced. 

When  the  acetyl  derivative  of  oak-bark  tannic  acid  is  reduced  with 
sodium  amalgam  as  described  above,  it  yields  hydroquercic  acid, 
hydroquergalic  acid,  lagic  acid,  C4H4O3,  identical  with  the  compound 
obtained  by  the  oxidation  of  gallic  acid,  trihydroxybutyric  acid,  a 
little  gallic  acid,  and  other  compounds ;  the  hydroquergalic  acid  can 
be  separated  from  the  hydroquercic  acid  by  treating  the  mixture  of 
the  two  compounds  with  20  per  cent,  acetic  acid,  in  which  the  latter 
is  the  more  readily  soluble. 

Hydroquergalic  acid  is  a  brownish-red,  amorphous  compound, 
readily  soluble  in  boiling  water,  but  only  sparingly  in  cold  water  and 
insoluble  in  boiling  alcohol,  ether,  ethyl  acetate,  acetic  anhydride, 
and  acetic  acid ;  in  neutral  solutions  of   the  ammonium  salt,  many 
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metallic  salts  produce  brown,  amorphous  precipitates.  The  acid, 
dried  over  sulphuric  acid,  has  the  composition  CuHuOo,  and  loses 
:approximatelj  1  mol,  H2O  at  100° ;  when  heated  with  alcoholic 
potash  and  ethyl  iodide,  it  is  partially  converted,  into  an  ethyl  salt, 
which  is  readily  soluble  in  alcohol,  ethyl  acetate,  and  acetic  acid. 

F.  S.  K. 
Some  Derivatives  of  Phthalic  Sulphinide.  By  C.  W.  Moulton 
Amer.  Chem.  /.,  13,  193— 203).— Phthalic  sulphinide  (Abstr.,  1885, 
39)  is  best  prepared  as  follows : — Finely  powdered  naphthalene 
(1  kilo.)  is  rubbed  up  with  sulphuric  acid  (750  grams)  in  the  cold  ; 
it  is  then  heated  on  the  water-bath  until  the  naphthalene  melts,  and 
kept  at  this  temperature  with  constant  stirring  for  two  hours  ;  the 
whole  is  poured  into  12  litres  of  water  at  85°,  cooled  to  50",  filtered 
through  cloth,  neutralised  with  chalk,  again  filtered,  and  precipitated 
with  sodium  carbonate.  It  is  once  more  filtered  and  evaporated  to 
2  litres,  when  sodium  a-naphthalenesulphonate  crystallises  on  cool- 
ing; this  is  filtered,  dried  (finally  at  185°),  powdered,  and  treated 
with  80  per  cent,  of  its  weight  of  phosphoric  chloride  ;  after  driving 
off  the  oxy chloride  on  the  water-bath,  the  mass  is  cooled  and  washed 
once  with  cold  water.  The  chloride  is  added  by  degrees  to  an  excess 
of  strong  ammonia,  kept  cool ;  the  excess  of  ammonia  is  expelled  on 
the  water-bath,  and  the  sulphonamide  (450  grams)  washed  by  boiling 
in  2  or  3  litres  of  water,  cooled,  filtered,  and  dried.  To  oxidise  the 
Hulphonamide,  potassium  hydroxide  (180  grams)  and  potassium  per- 
manganate (900  grams)  are  dissolved  in  12  litres  of  water  at  40°  and 
200  grams  of  the  amide  stirred  in  ;  the  mixture  is  kept  at  60 — 100° 
until  the  permanganate  is  reduced  ;  after  filtering  and  washing  the 
manganese  dioxide  by  boiling  it  in  water,  hydrochloric  acid  is  added 
to  the  mixed  filtrate  and  washings,  until  they  are  nearly  neutral ;  the 
whole  is  evaporated  to  1  litre,  and  excess  of  hydrochloric  acid  added, 
when  the  acid  potassium  salt  of  the  sulphinide  crystallises  ;  it  is  re- 
crystallised  from  water  and  boiled  (25  grams)  with  water  (450  c.c.) 
and  hydrochloric  acid  (50  c.c.  of  sp.  gr.  1*175)  for  15  minutes  and 
slowly  evaporated  to  obtain  the  phthalic  sulphinide.  The  yield  of  the 
acid  potassium  salt  is  40 — 45  grams. 

When  phthalic  sulphinide  is  heated  for  some  time  with  hydro- 
chloric acid,  it  is  converted  into  acid  ammonium  sulphoplithalate. 
(Compare  Remsen  and  Burton,  Abstr.,  1890,  94.) 

When  phthalic  sulphinide  is  dissolved  in  an  alcohol  and  the  solu- 
tion saturated  with  hydrogen  chloride  and  boiled,  the  corresponding 
alkyl  salt  of  sulphaminephthalic  acid  is  obtained. 
_  Dimethyl  oc-sulphaminephthalate,  S02NH2*C6H3(COOMe)2,  crystal- 
lises in  long,  narrow,  very  thin  plates,  which  have  a  characteristic 
nacreous  lustre  when  dried  on  the  filter;  it  melts  at  135°  and  dissolves 
in  hot  water. 

Diethyl  oc-sulphaminephthalate  forms  long,  needle-shaped  crystals 
arranged  in  bundles;  it  melts  at  101-5 — 102°,  and  is  less  soluble  in 
water  and  less  stable  than  the  dimethyl  derivative. 

Dipropyl  a-sulphamiu-ephihalate  is  difiicult  to  crystallise ;  those 
crystals  which  were  obtained,  melted  between  64°  and  68°,  the  latter 
temperature  being  more  probably  correct. 
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Crystals  of  S02NH2-CfiH3(CON'H2)2  were  obtained  when  the  di- 
ethyl salt  was  treated  with  excess  of  ammonia  in  the  cold  for  24  hours, 
and  then  heated  and  concentrated  on  the  water-bath.  When  these- 
crystals  were  dissolved  in  water  and  acidified,  carhamine  sulphinide, 

SO 
CONH2*C6H3<pQ->NH,   was   precipitated ;    this   compound   forms 

tabular  crystals,  melts  at  275°  (uncorr.),  and  dissolves  in  w^ater 
somewhat  sparingly,  and  in  boiling  alcohol  slightly,  but  not  in  ether  ; 
the  ammonium.,  barium,  and  silver  salts  are  described. 

a-Sulphophthalic  acid  was  prepared  by  converting  the  acid 
ammonium  salt,  obtained  from  phthalic  sulphinide  (see  above),  into 
chloride  by  phosphoric  chloride,  and  boiling  this  with  water  ;  it  is 
very  soluble  in  water  and  in  absolute  alcohol,  but  not  in  ether ;  it  is 
difficult  to  crystallise;  some  crystals  which  were  obtained  melted  at 
62 — 64°,  Attempts  to  obtain  an  anhydride  of  sulphophthalic  acid 
failed.  A.  G.  B. 

Sjonmetrical  Alkylisophthalic  Acids.  By  O.  DoEBNtiR  (Ber., 
24,  1746 — 1753). — Attempts  to  isolate  the  intermediate  product  of 
the  reaction  between  pyruvic  acid  and  an  aldehyde  in  the  presence  of 
barium  hydroxide  have  led  to  negative  results ;  its  formation  is,  how- 
ever, indicated  by  the  fact  that  a  purer  ultimate  product  is  obtained 
when  the  mixture  is  boiled  for  a  longer  period  than  that  previously 
given  (Abstr.,  1890,  1283).  Ethylisophthalic  acid  is  prepared  by 
boiling  together  a  mixture  of  pyruvic  acid  (50  grams),  propaldehjde 
(16  grams),  and  barium  hydroxide  (120  grams)  dissolved  in  water 
(1  litre)  for  15 — 20  hours  in  a  reflux  apparatus;  it  is  isolated  as 
already  described  (loc.  cit.),  and  is  best  purified  by  crystallisation 
from  a  mixture  of  acetone  and  water  (equal  parts)  ;  it  melts  at  263°. 
The  barium,  salt  separates  from  concentrated  aqueous  solutions  in 
needle-shaped  crystals  containing  5  mols.  HjO  ;  it  loses  3^  mols.  HoO 
at  140°,  but  the  remainder  is  not  expelled  by  heating  at  200^  ;  whilst 
the  calcium  salt  forms  prismatic  crystals  containing  3  mols.  H2O,  and 
is  easily  soluble  in  water. 

Isopropylisophthalic  acid  is  produced  from  pyruvic  acid  (50  grams> 
and  isobutaldehyde  (20  grams)  ;  the  yield  is  10  grams,  or  about 
double  that  previously  obtained.  It  is  best  purified  by  repeated 
crystallisation  from  dilute  acetone,  and  then  melts  at  285°.  The 
barium  salt  forms  small,  hygroscopic,  prismatic  crystals  which  con- 
tain 2J  mols.  H2O,  and  retain  \  mol.  H2O  w^lien  heated  at  200° ;  the 
calcium  salt  forms  small  crystals  containing  '2i\  mols.  HoO,  easily 
soluble  in  water ;  the  silver  salt  is  a  white  powder  containing  1  mol. 
H2O,  insoluble  in  water ;  whilst  the  lead,  copper,  and  mercury  salts  are 
amorphous  precipitates  sparingly  soluble  in  water.  Isopropyl benzene 
and  carbonic  anhydride  are  obtained  when  the  calcium  and  other 
salts  are  heated. 

Isobutylisophthalic  acid  is  prepared  from  pyruvic  acid  (50  grams) 
and  isovaleraldehyde  (25  grams)  ;  the  yield  of  pure  acid  is  8  grams. 
It  separates  from  dilute  acetone  in  small,  colourless  plates,  and  melts 
at  269°.  The  barium  salt  forms  hygroscopic,  prismatic  crystals  con- 
taining 3  mols.  H2O,  and  is  easily  soluble  in  water ;  it  loses  2 J  mols. 
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H2O  at  140°.  The  calciuin  salt  crystallises  from  a  small  qiiantitj  of 
-water  with  2  mols.  H2O ;  whilst  the  silver  salt  is  a  white,  anhydrous 
precipitate,  sparingly  soluble  in  water. 

Phenylisophthalic  acid  is  obtained  by  boiling  pyruvic  acid  (50  grams) 
and  benzaldehyde  (30  grams)  with  the  above-mentioned  quantity  of 
barium  hydroxide  solution  for  15  hours.  As  the  barium  salt  is 
sparingly  soluble  in  hot  water,  the  chief  portion  occurs  in  admixture 
with  the  precipitate  of  barium  oxalate  and  carbonate ;  the  yield  of 
pure  acid  is  8  grams.     The  barium  salt  crystallises  in  small  needles 

I  containing  4^  mols.  HoO  ;  it  loses  3  J  mols.  HoO  at  140'' ;  the  calcium, 
^m^alt  forms  small,  anhydi'ous  crystals,  and  is  sparingly  soluble  in  water ; 
^■whilst  the  copper  salt  is  a  bluish-green,  and  the  silver  and  lead  salts 
are  white  precipitates  which  are  sparingly  soluble  in  water.  Phenyl- 
isophthalic acid  is  the  only  known  dicarboxyl-derivative  of  diphenyl 
which  contains  both  the  carboxyl  groups  in  one  nucleus. 

Furfurisophthalic  acid,  C40H3*C6H3(COOH)2,  is  produced  by  the 
action  of  barium  hydroxide  solution  on  a  mixture  of  pyruvic  acid 
(50  grams)  and  furfuraldehyde  (28  grams);  the  yield  is  only  1  gram; 
it  crystallises  from  dilute  acetone  in  dense,  glistening  needles,  melts 
at  290"  with  decomposition,  and  is  sparingly  soluble  in  water,  readily 
in  alcohol,  ether,  acetone,  and  benzene.  The  hariwm  salt  is  soluble  in 
hot  water ;  whilst  the  lead,  silver,  and  copper  salts  are  sparingly 
soluble  precipitates.  A.  R.  L. 

IV     Stereo-isomeric  Methylphenylsuccinic  Acids.   By  N.  Zelinskt 
and  L.  Buchstab  {Ber.,  24,  1876 — 1880). — Ethyl  a-bromophenylacetate 

1^^  boils  at  150 — 151°  under  a  pressure  of  10 — 15  mm. 
■  Ethyl  7nethylphenylcyanosuccinate,  COOEt-CMe(CN)-OHPh-COOEt, 
^■^  is  prepared  by  dissolving  ethyl  a-cyanopropionate  (b.  p.  195 — 200°) 
and  sodium  in  equivalent  proportion  in  alcohol,  and  gradually  adding 
ethyl  a-bromophenylacetate  (1  moL).  Much  heat  is  developed,  causing 
the  mixture  to  boil ;  the  reaction  is  completed  by  heating  on  the 
water-bath  for  2 — 3  hours,  water  is  then  added,  and  the  heavy  oil 
which  separates  extracted  with  ether.  On  distilling  the  ethereal 
solution,  the  compound  is  obtained  as  an  oil  boiling  at  320 — 330°. 
When  heated  with  aqueous  potash,  and  the  alkaline  liquid  washed 
with  ether,  acidified  with  hydrochloric  acid,  and  then  extracted  with 
ether,  an  oily  product,  probably  a  tricarboxylic  acid,  is  obtained ; 
when  the  latter  is  dissolved  in  ^concentrated  sulphuric  acid,  water 
added  to  incipient  turbidity,  and  the  mixture  boiled  for  some  time, 
methylphenylsuccinic  acid  separates  in  crystals. 

Methylphenylsuccinic  acid  may  be  separated  into  two  isomerides  by 
fractional  crystallisation  from  water ;  the  less  soluble  modification, 
which  is  formed  in  the  larger  quantity,  melts  at  192 — 193°,  at  the 
same  time  losing  water  and  forming  the  anhydride,  whilst  the  more 
soluble  modification  melts  at  170 — 171°. 

When  methylphenylsuccinic  acid  (m.  p.  192 — 193°)  is  slowly  brought 
to  a  temperature  of  120 — 130°,  water  is  eliminated,  and  on  quickly 
raising  the  temperature  to  310 — 320°  the  anhydride  passes  over  as  an 
oil.  When  the  latter  is  boiled  with  water,  it  dissolves  and  methyl- 
phenylsuccinic acid  (m.  p.  192 — 193°)  separates  on  cooling,  whilst  the 
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acid  (m.  p.  170 — 171°)  is  obtained  from  the  filtrate.  On  the  other 
hand,  the  acid  (m.  p.  170 — 171°)  is  exclusively  formed  when  the 
anhydride  is  exposed  to  the  air.  The  electrical  conductivities  are  as 
follows : — 

Methylphenylsuccinic  acid  (ra.  v.  170 — 171°)  k  0-0233. 
„     (m.  p.  192—193°)  k  0-0372. 

The  strongly  negative  character  of  the  phenyl  group  is  exemplified 
in  the  much  higher  values  obtained  in  the  case  of  the  above-described 
acids,  compared  with  those  obtained  with  the  two  dimethylsuccinic 
acids  (Zeit.  physikal.  Chem.,  5,  405).  The  question  whether  the 
anhydride  exists  in  two  stereo-isomeric  modifications  is  still  open. 

A.  R.  L. 

Action  of  Urea  on  Sulphanilic  Acid.  By  J.  Ville  (Gompt 
rend.,  112,  868 — 870). — An  intimate  mixture  of  finely-powdered  urea 
(l-5mols.)  and  sulphanilic  acid  (1  mol.)  becomes  pasty  at  105°,  begins 
to  melt  at  about  110°,  but  becomes  solid  again  at  115 — 120°.  If 
heated  for  three  or  four  hours  at  125°,  ammonia  is  evolved ;  the  pro- 
duct, after  coolicg,  is  dissolved  in  water,  mixed  with  barium  hydr- 
oxide, and  allowed  to  remain  in  a  vacuum  over  sulphuric  acid  for 
48  hours,  in  order  to  decompose  the  ammonium  salt  that  has  been 
formed.  Excess  of  barium  is  removed  by  means  of  carbonic  anhydr- 
ide, and  the  concentrated  filtrate,  when  mixed  with  alcohol,  yields  a 
precipitate  of  the  barium  salt  which  can  be  purified  by  repeated  solu- 
tion in  water  and  precipitation  by  alcohol,  and  from  which  the  acid 
is  obtained  by  treatment  with  the  calculated  quantity  of  sulphuric 
acid.  The  filtered  liquid  is  evaporated  on  a  water-bath,  and  after- 
wards in  a  dry  vacuum,  when  sulphanilocarbamic  acid,  C7H8N2SO4, 
separates  in  feathery,  microscopic  lamelleB,  very  soluble  in  water, 
somewhat  easily  soluble  in  acids,  but  quite  insoluble  in  ether,  chloro- 
form, and  benzene.  It  is  strongly  acid,  decomposes  carbonates,  and 
forms  crystallisable  salts.  The  barium  salt  crystallises  with  3  mols. 
H2O  in  monoclinic  prisms,  soluble  in  water,  but  insoluble  in  alcohol; 
it  becomes  anhydrous  at  95°,  and  then  has  the  composition 

Ba(C7H7N2S04)2. 

When  the  acid  is  heated  in  sealed  tubes  at  100°  with  excess  of 
barium  hydroxide  solution,  it  yields  ammonia,  carbonic  anhydride,  and 
sulphanilic  acid  in  equal  molecular  proportions.  This  decomposition 
and  its  mode  of  formation  show  that  the  acid  has  the  constitution 
S03H-C6H4-NH-CO-NH2.  C.  H.  B. 

Nitrocymenesulphonic  Acids.  By  G.  Errera  (Gazzetia,  21, 
65 — 76). — Nitro-a-cymenesulpJionic  acid  (compare  Abstr.,  1890,  1287), 
when  perfectly  pure,  crystallises  in  pale-yellow  needles  free  from  any 
reddish  tinge,  and  its  aqueous  solution  is  not  reddened  by  light.  The 
pure  barium  salt  crystallises  in  slender,  silky,  yellow  needles  con- 
taining 1  mol.  H2O ;  the  pure  magnesium  salt  crystallises  in  bright- 
yellow  tables  containing  5  mols.  H2O;  the  lead  salt  in  bright-yellow 
needles  containing  1  mol.  H2O ;  the  zinc  salt  in  large,   pale-yellow, 
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rhombic  tables  containing  6  mols.  HoO,  and  the  calcium  salt  in  yellow 
plates  with  1  niol.  HoO. 

The  lead  salt  of  amido-a-cymenesulphonic  acid  crystallises  in  red 
nodules  with  4  mols.  H2O.  On  diazotising  this  acid,  diazo-oc-cymene- 
sulpJionic  acid  is  formed,  and  separates  in  very  slender  needles.  It  i» 
decomposed  by  treatment  with  absolute  alcohol  with  the  formation  of 
Widman's  ethoxy-a-cymenesulphonic  acid.  The  barium  salt  of  this 
acid  is  soluble  in  water,  and  crystallises  in  silvery  plates  containing 
3i  mols.  H2O.  The  barium  salt  of  chloro-a-cyraenesulphonic  acid 
(Abstr.,  1890,  1287)  crystallises  in  colourless,  lustrous  plates  con- 
taining 3  mols.  H2O. 

The  authors  previously  isolated  (loc.  cit.)  from  the  mother  liquors 
obtained  in  the  preparation  of  barium  nitrocymenesulphonate  an 
abnormal  magnesium  salt  crystallising  with  6  mols.  H2O,  but  other- 
wise identical  in  composition  with  the  normal  salt.  The  barium  salt 
corresponding  to  this  modification  crystallises  with  5  mols.  H2O ;  the 
lead  salt,  (N02*C6H2PrMe-S03)2Pb,5H20,  crystallises  in  small,  pale, 
yellowish  needles ;  the  zinc  salt  forms  small  needles  containing  6  mols. 
H2O ;  and  the  calcium  salt  almost  colourless  needles  with  9  mols.  H2O. 
These  salts  cannot  be  converted  into  the  corresponding  normal  nitro- 
cymenesulphonates,  with  which  they  are  probably  isomeric.  The 
acids  derived  from  both  series  of  salts,  however,  seem  to  yield  the 
same  amido-derivative.  S.  B.  A.  A. 

Unsaturated  Sulphones.  By  R.  Otto  (Ber.,  24,  1510).— Un- 
saturated sulphones  are  readily  obtained  by  the  action  of  sodium 
benzenesulphinate  or  paratolylsulphinate  on  ally]  chloride.  Fhenyl- 
allylsulpJwne  is  an  oil,  but  paratolylallylsulphone  crystallises  in  splendid 
monosymmetric  prisms  or  tablets,  and  melts  at  52 — 53°.  Both  com- 
pounds readily  combine  with  bromine,  forming  additive  compounds. 

H.  G.  C. 

Certain  Sulphone  Derivatives  and  their  Hydrolysis  in  Alka- 
line Solution.  By  W.  Autenkieth  (Ber.,  24,  1512— 1519).— In 
continuation  of  the  work  done  by  Stuffer  (this  vol.,  p.  180)  and  by 
himself  (this  vol.,  p.  567),  the  author  has  prepared  some  new  sulphone 
derivatives  and  examined  their  behaviour  towards  alkalis,  and  has 
also  been  able  to  confirm  the  statement  of  Stuffer  that  in  hydrolysing 
ethylsulphonesulphonal  all  the  sulphone  groups  are  eliminated  as 
ethylsulphinic  acid,  no  methylphenylsulphone  being  formed. 

Ethylsulphonephenylsulphonal,  CMe(S02ph)2'CH2*S02l5t,  is  obtained 
by  carefully  oxidising  the  phenylmercaptole  of  thioethylacetone  (this 
vol.,  p.  567),  and  crystallises  from  alcohol  or  ether  in  small,  lustrous 
needles,  melts  at  138 — 139°,  is  sparingly  soluble  in  boiling  water  and 
in  cold  alcohol  and  ether,  readily  in  chloroform.  It  is  readily  hydro- 
lysed  by  decinormal  potash  solution,  2  mols.  of  benzenesulphinic  acid 
and  1  mol.  of  ethylsulphinic  acid  being  formed. 

In  the  author's  previous  paper,  the  preparation  of  the  phenylmer- 
captole of  thiophenylacetone  was  described.  A  much  better  yield  of 
this  compound  is  obtained  by  passing  a  slow  current  of  hydrogen 
chloride  into  an  ice-cold  mixture  of  thiophenylacetone  and  phenyl- 
mercaptan,  pouring  the  product  after  some  hours  into  water,  and  re- 
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crystallising  the  precipitated  compound  from  alcohol.  ]S"o  reaction 
takes  place  between  this  compound  and  potassium  permanganate  in 
aqueous  solution,  but  on  addition  of  benzene,  oxidation  slowly  takes 
place,  ocli-diphefiylsuIphone-^-thiopJienylpropajte, 

SPh-CMe(S02Ph)-CHo-S02Ph, 

being  formed.  The  latter  crystallises  from  alcohol  in  slender  needles, 
melts  at  156 — 157°,  and  is  sparingly  soluble  in  ether  and  cold  alcohol, 
readily  in  chloroform.  On  treatment  with  potash,  it  yields  niethyl- 
phenylsulphone,  phenylmercaptan,  and  benzenesulphinic  acid.  All 
attempts  to  convert  the  remaining  thiophenyl  group  into  a  sulphone 
group  were  without  success.  The  compound  is  also  probably  identical 
with  that  obtained  by  Otto  and  Rossing  by  the  oxidation  of  phenyl - 
sulphoneacetonemercaptole  (this  vol.,  p.  568). 

From  the  results  described  in  this  and  in  previous  papers,  it  appears 
that  whilst  the  sulphoiies  of  the  general  formula  CR^SO-^jo  are 
stable  towards  alkalis,  the  addition  of  the  groups  SOaPh,  SOaEt,  or  of 
chlorine,  has  such  an  effect  on  the  molecule  that  all  three  sulphone 
groups  are  eliminated  by  an  alkali  in  the  form  of  a  sulphinic  acid. 
Further,  disulphonesulphides  of  the  formula 

CR(SOoR)(SR)-CH2-S02R 

behave  towards  alkalis  in  a  similar  manner  to  alkylene  sulphones  with 
adjacent  sulphone  groups,  only  one  of  these  being  eliminated  as  a 
eulphinic  acid.  H.  G.  C. 

Action  of  Phenylhydrazine  on  Ethyl  Chloromalonate.     By 

R.  BuRMEiSTER  and  A.  Michaelis  (Ber.,  24,  1800— 1802).— When 
ethyl  chloromalonate  (1  mol.)  and  phenylhydrazine  (3  mols.)  are 
mixed  together,  separation  of  phenylhydrazine  hydrochloride  and 
slow  evolution  of  nitrogen  take  place.  After  two  daj's,  the  former  is 
filtered  off,  the  filtrate  extracted  repeatedly  with  ether,  and  the  ethereal 
solution  washed  several  times  with  dilute  hydrochloric  acid.  On 
evaporation,  an  oil  is  obtained  which  quickly  solidities,  and  after  re- 
crystallisation  from  hot  ether  forms  colourless  needles,  melts  at  90°, 
and  reduces  Fehling's  solution  on  boiling.  It  has  the  composition 
CiiHuNaOg,  and  combines  directly  with  phenyl  cyanate  and  phenyl- 
thiocarbimide,  forming  the  crystalline  additive  compounds  CJ8H19N3O4 
and  CisHigNsOaS.  The  former  crystallises  in  colourless  needles  and 
melts  at  158",  whilst  the  latter  forms  transparent  piisms  and  melts 
at  141°. 

The  original  product  of  the  reaction  dissolves  readily  in  aqueous  or 
alcoholic  potash,  and  the  former  solution  on  addition  of  hydrochloric 
acid  at  once  yields  a  compound  crystallising  in  glistening  plates, 
which,  after  recrystallising  from  alcohol,  melts  at  192°,  and  has  the 
composition  CgHglS'aOo.  It  differs,  therefore,  from  the  first  compound 
by  containing  the  elements  of  alcohol  less. 

The  constitution    of   these   substances  is    not    yet    finally   settled, 

but  the  authors  believe  they  are  probably  derivatives  of  an  amido- 

NrNH  ) 
dihydroindoxyle,     CeHj-C^  p-^r/QAx^CHa.      The    compound    melting 
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at  90°  is  probably   CeH4<^j^-^(^^x>CH-C00E^    and  is  formed  in 
the  following  manner : — 

+  HCl  +  CjH,-OH. 


The  carbonyl  group  of  this  compound  is  then  reduced  by  the  action 
if  the  third  mol.  of  phenylhydrazine,  nitrogen  being  simultaneously 
volved.  H.  G.  C. 


m 


Synthesis  of  Indigotindisulphonic  Acid  (Indigocarmine). 
By  B.  Hkymann  (Ber.,  24,  1476—1478). — It  has  already  been  shown 
by  Heumann  (this  vol.,  p.  75)  that  phenylglycocine  may  be  converted 
into  indigotin  by  fusion  with  caustic  potash  and  oxidation  of  the  re- 
sulting leuco-compound.  Other  dehydrating  agents,  such  as  sulph- 
uric acid  and  zinc  chloride,  do  not  have  the  same  effect.  The  author 
finds,  however,  that  if,  instead  of  concentrated  sulphuric  acid,  fuming 
cid  be  employed,  indigotindisulphonic  acid  is  readily  obtained.    This 

ay  be  shown  on  the  small  scale  by  gently  warming  phenylglycocine 

ith  fuming  sulphuric  acid  in  a  test-tube,  a  yellow  solution  being 
obtained  which  when  poured  on  to  ice  shows  the  characteristic  colour 
of  indigocarmine  solution. 

On  the  large  scale,  the  following  method  is  adopted : — 1  part  of 
phenylglycocine  is  mixed  with  10 — 20  parts  of  sand,  and  20  times  the 
quantity  of  sulphuric  acid  containing  80  per  cent,  of  anhydride  gradu- 
ally added,  the  temperature  not  being  allowed  to  rise  above  30°.  The 
yellow  solution,  on  addition  of  ordinary  concentrated  sulphuric  acid, 
evolves  sulphurous  anhydride,  and  assumes  the  deep  blue  colour  of 
indigo;  ice  is  then  added,  and  the  colouring  matter  precipitated  by 
addition  of  common  salt.  .The  yield  of  pure  indigocarmine  thus  ob- 
tained is  about  60  per  cent,  of  the  phenylglycocine  employed. 

The  mechanism  of  the  reaction  is  not  yet  clear;  possibly  the 
sulphonic  acid  of  indoxyle  sulphate  is  first  formed,  and  on  addition  of 
sulphuric  acid  undergoes  the  following  reaction  : — 


I 


2S03H-CcH3<^(^;^^)_>CH  = 


S03H-CoH3<^^>C:C<-^^>CoH3-S03H  +  2S0,  +  2H,0. 

H.  G.  C. 

Hydrobenzoins  and  their  Anhydrides.  By  K.  Auwers  (Ber., 
24,  1776 — 1783). — The  author  has  repeated  the  experiments  of 
Zincke  (Abstr.,  1880,  114),  in  the  hope  of  obtaining  again  the 
substances  prepared  in  small  quantity  by  him,  as  these  might  possibly 
be  isomerides  of  benzoin  and  benzile.  This  expectation  has,  how- 
ever, not  been  fulfilled,  but  a  number  of  other  observations  have  been 
made  in  the  hydrobenzoin  group,  and  are  given  in  this  paper. 

Concentrated  nitric  acid  of  sp.  gr,  1*4  acts  on  both  hydrobenzoins 
at  the  ordinary  temperature  or  even  at  0°,  with  formation  of  benzoin. 
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The  oxidation  takes  place  more  slowly  with  the  iso-compound,  and 
the  product  is  also  frequently  oily  for  a  short  time,  but  crystallises 
eventually  to  a  magma  of  needles.  If  the  mixture  be  slightly  warmed, 
the  oxidation  product  of  isohydrobenzo'in  cannot  be  obtained  crystal- 
line. The  anhydrides  are  attacked  in  a  similar  manner  at  the  ordinary 
temperature.  A  mixture  of  equal  volumes  of  fuming  nitric  acid  and 
acetic  acid  has  the  same  effect  as  nitric  acid  alone,  bat  a  cold  acetic 
acid  solution  of  potassium  dichromate  or  dilute  potassium  perman- 
ganate solution,  like  chromic  anhydride,  converts  both  compounds 
into  benzaldehyde. 

Bromine  acts  on  both  hydrobenzo'ins  in  acetic  acid  solution  at  100° 
with  formation  of  benzile  and  smaller  quantities  of  stilbene  bromide. 
A  somewhat  similar  reaction  has  been  observed  by  Pechmann  ( Abstr., 
1890,  1222).  Both  compounds  also  unite  directly  with  orthotolyl 
cyanate  on  heating  at  100°  under  pressure,  yielding  additive  com- 
pounds having  the  formula  (CHPh-0-CO-NH-C6H,Me)2.  That  obtained 
from  hydrobenzo'in  crystallises  in  colourless  needles  melting  at 
233 — 234°,  and  that  from  the  iso-compound  in  small  needles  melting 
at  163°. 

When  stilbene  bromide  is  heated  with  alcoholic  potassium  hydro- 
sulphide,  the  oily  product  obtained  is  stilbene,  and  not,  as  would  be 
expected,  bromostilbene  or  tolane  (see  also  Forst  and  Zincke,  thi& 
Journal,  1876,  ii,  634). 

In  the  preparation  of  the  anhydrides  by  Zincke's  method,  diphenyl- 
acetaldehyde,  CHPhg'CHO,  is  always  obtained  as  a  bye-product. 
On  treatment  with  hydroxylamine,  it  yields  diphenylacetaldoximey 
CHPha'CHiNOH,  which  forms  slender,  white  needles  and  melts  at 
120°.  A  small  quantity  of  another  substance  containing  nitrogen  is 
also  formed  in  the  reaction,  but  the  amount  was  insufficient  to  deter- 
mine whether  it  was  an  isomeric  oxime. 

The  molecular  weights  of  the  anhydrides  as  determined  by  Raoult's 
method  agree  with  the  double  formula  C28H24O2,  and  these  are,  there- 
fore, in  all  probability  ether-like  compounds  having  the  constitution 

CHPh-0-CHPh      ^,      ,    ^    ,  ..         -,     ^  .J     .     ,     . 

I  Atttdi  •     ^^®  hydrobenzom  anhydride  is  best  prepared  by 

gently  warming  hydrobenzom  with  half  its  weight  of  phosphoric  an- 
hydride, adding  water,  and  recrystallising  the  insoluble  portion  from 
alcohol. 

In  order  to  obtain  comparative  molecular  weights  of  other  anhydr- 
ides, those  of  the  dimethylsuccinic  acids  were  examined  by  Raoult's 
method.  In  both  cases  the  results  agreed  with  the  simple  formula 
CeHsOa.  H.    G.   C. 

Aldehyde-green.  By  W.  7.  Miller  and  J.  Plochl  (Ber.,  24, 
1700 — 1715). — Aldehyde-green  was  discovered  by  Cherpin  in  1862, 
and  was  shown  to  contain  sulphur  by  Hofmami  (Ber.,  3,  761),  who 
ascribed  to  it  a  provisional  formula,  Lucius,  however  (Wurtz  Diet., 
1,  234),  states  that  it  does  not  contain  sulphur,  as  it  is  produced  by 
the  action  of  aldehyde  on  an  acid  solution  of  rosaniline,  the  function 
of  the  sodium  thiosulphate  subsequently  used  being  merely  to  pre- 
cipitate the  blue  and  violet  dyes  which  are  formed  simultaneously. 
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Aldebyde-blue,  prepared  by  Gattermann  and  Weichmann's  method 

Abstr.,   1890,    503),   is   precipitated  from,  its  aqueous    solution    by 

odium  chloride,  and  when  the  filtrate  has  a  blue  coloar  this  is  due  to- 

he  use  of  too  little  precipitant  and  not  to  the  presence  of  a  second 

lue  dye,  as  stated  by  Gattermann  and  Weichmann ;  the  green  dye, 

owever,  which  these  chemists  obtained  from  the  same  filtrate,  exists 

ready  formed,  and  separates,  after  a  time,  or  more  quickly  when  it  is 

heated ;  it  is  probably  identical  with  the  non-sulphuretted  aldehyde- 

greeu  (see  below).    Aldehyde-blue  has  the  composition  C3iH37N'30aCl2 ;. 

it    is    not    a    quinaldine    derivative,    as   stated  by    Gattermann    and 

Weichmann  (loc.  cit.\  but  the  hydrochloride  of  an  anhydroaldolpara- 

rosaniline,  OH-C(C6H4-N^:CH-CH,-CHMe-OH)3 ;  a  similar  blue  dye  is 

formed  from  isobutaldehyde  and  pararosaniline. 

When  pararosaniline  (50  grams),  concentrated  hydrochloric  acid  (200 
grams),  and  paraldehyde  (100  grams)  are  heated  together  on  the  water- 
bath  for  three  hours, '^  a  brownish  solution  is  formed ;  tbis  is  diluted 
to  4  litres,  saturated  with  hydrogen  sulphide,  and  an  excess  of  sulphur- 
ous acid  added,  when  a  resinous  mass,  together  with  sulphur,  separates 
out.  It  is  filtered,  and  the  operation  repeated ;  on  adding  ammonia 
to  the  filtrate,  a  colourless  base  separates,  which  is  spread  on  a  porous 
tile,  and  then  dried  at  65°  in  a  current  of  hydrogen ;  it  is  soluble  in 
acids,  ether,  alcohol,  and  benzene,  and  has  the  composition  C31H29N3 
-h  IH2O  ;  the  yield  is  35 — 45  gi-ams.  The  compound  is  the  leuco- 
base  of  a  green  dye,  which  latter  is  produced  on  treating  it  with 
lead  peroxide  in  an  acid  solution,  or  with  chloranil  in  an  alcoholia 
solution;  it  has  the  constitution  C9NH5Me'CH(C9NH7Me)2,  and 
thus  contains  one  quinaldine  and  two  dihydroquinaldine  residues. 
When  the  base  is  dissolved  in  dilute  hydrochloric  acid  and  treated 
with  nitrous  acid,  a  resinous  substance  is  formed,  which  is  soluble  in 
ether,  but  does  not  yield  the  dye  on  oxidation.  The  monohenzoyl  de- 
rivative is  prepared  by  dissolving  the  base  in  benzene,  gradually  adding 
benzoic  chloride,  and  shaking  the  mixture  with  aqueous  soda ;  it  is 
hydroljsed  when  heated  at  120°  with  concentrated  hydrochloric  acid. 
When  the  base  is  dissolved  in  glacial  acetic  acid,  and  treated  with 
bromine,  a  brown,  amorphous  substance  is  obtained ;  this  does  not 
yield  a  dye  on  oxidation ;  when,  however,  it  is  treated  with  tin  and 
hydrochloric  acid,  a  base  giving  a  green  dye  on  oxidation  is  formed, 
and  when  boiled  with  tin  and  hydrochloric  acid,  a  base  giving  a  blue 
dye  on  oxidation  is  obtained.  That  the  above-described  leuco-base 
is  not  quite  a  homogeneous  substance,  is  seen  by  the  following  : — 
When  an  ethereal  solution  of  it  is  mixed  with  one  of  chloranil,  a  deep- 
blue  colour  is  produced,  and,  later,  flocks  of  a  coppery  lustre  separate,, 
whilst  the  green  dye  is  obtained  from  the  filtrate  by  evaporation ;  the 
composition  of  these  dyes  could  not  be  determined  with  certainty. 
When  aldehyde-blue  is  heated  at  70°  with  concentrated  hydrochloric 
acid,  and  alcohol  added,  a  green  coloration  is  produced ;  isobutaldehy de- 
blue  gives  no  such  coloration.  The  directions  given  by  Lucius  for 
the  preparation  of  aldehyde-green  are  as  follows : — Pararosaniline- 
(8  grams)  is  dissolved  in  dilute  sulphuric  acid  (20  grams  of  acid  to 
30  grams  of  water),  and  heated  at  50°  with  aldehyde  (40  grams) 
until  a  drop  of  the  mixture  yields  a  greenish-blue  colour  with  alcohoL 
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If  instead  of  treating  this  solution,  diluted  to  1 J  litres,  with  hydrogen 
sulphide  and  sulphurous  anhydride,  as  Lucius  directs,  sodium  chloride 
is  added,  a  bine  dye  is  precipitated,  and  on  adding  sodium  acetate  to 
the  filtrate  from  this,  a  green  dye  separates.  The  latter  is  air-dried, 
waslied  with  water,  and  twice  dissolved  in  alcohol  and  reprecipitated 
with  ether;  it  is  then  shaken  with  dilute  ammonia,  collected  and 
washed,  and  after  again  dissolving  in  alcohol  and  reprecipitating  with 
ether,  it  is  dried  in  a  current  of  hydrogen  at  55°.  It  has  the  com- 
position represented  by  the  formula 

C9:N^H5Me-C  (OH)  (C6H4-N:CH-CH2-CHMe-OH)2, 

and  is  the  parent  compound  of  ordinary  aldehyde-green  (see  below), 
which  it  resembles,  but  is  more  fugitive  towards  light ;  its  production, 
therefore,  explains  Lucius'  observation  that  aldehyde-green  does  not 
contain  sulphur,  Aldol  reacts  with  diamidotriphenylmethane,  and  a 
leuco-base,  CHPh(C6H4-N:CH-CH2-CHMe-OH)2,  is  formed ;  this,  on 
oxidation,  yields  a  green  dye  closely  resembling  that  obtained  by  the 
preceding  method. 

When  pararosaniline  is  dissolved  in  dilute  sulphuric  acid  and  heated 
with  aldehyde  (as  above)  at  50"  for  three  hours,  and  the  product  is 
poured  into  hydrogen  sulphide  solution  (3  litres)  heated  to  90°,  and 
sulphurous  acid  (200  grams)  added,  the  mixture  being  then  boiled  for 
some  time,  a  blue  dye  separates  on  adding  sodium  chloride  (300  gi^ams); 
sodium  acetate  then  precipitates  aldehyde-green  from  the  filtrate : 
the  latter  has  the  constitution 

CH.CH  C CH  /  ^ 

CMe:N-C-CH:CH>  \o,H.-NH.6H.CH.CHMe.OH 

When  the  non-sulphuretted  green,  prepared  from  ordinary  rosanil- 
ine  and  aldehyde,  is  boiled  with  a  solution  of  sodium  thiosulphate 
(Cherpin's  method),  Usebe's  aldehyde-green  is  formed,  and  is  isolated 
in  the  same  manner  as  the  last-described  colouring  matter ;  it  has  the 

/C6H4-N-CH-CH,-CHMe-OH 
constitution  C9NH4Me2-C(OII)<^  I  S 

\C«H4-N-CH-CH2-CHMe-OH 

A.  R.  L. 

A  Closed  Chain  Analogue   of  Ethylene.     By  E.  Bamberger 

and  W.  LoDTER  (Ber.,  24,  1887— 1888).— The  authors  come  to  the 

conclusion  that  dihydronaphthylene  is  an  analogue  of  ethylene.     It 

combines    with    hypochlorous    acid     forming    tetrahydronaphthylene 

Cii2 CHo 

chlorhydrin,  CgHi-^c^  Att^i  5  this  yields  a  crystalline  ammonium 

Ull(Uri)*ull01 

p  rr  p  TT 

derivative,  ^6H4<^^'    ^     i     '^^^^        ,    corresponding  with    choline 

hydrochloride. 

When  tetrahydronaphthylene  chlorhydrin  is  treated  with  alkalis, 
three  isomerides  of  the  formula  CioHioO,  a  dihydric  alcohol,  C10H12O2, 
and  naphthalene  are  formed  according  to  the  conditions  of  the  experi- 
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ment.  The  initial  product,  tetrahydroriaphthylene  oxide,  CioHioiO,  is 
a  crystalline,  comparatively  easily  volatile  compound,  and  is  of 
especial  interest  as  the  first  representative  of  closed  ring  oxides.  The 
strain  which  prevails  within  the  molecule,  and  thereby  the  tendency 

Bo  disrupt  the  union  by  means  of  oxygen  of  the  two  carbon  atoms, 
auses  it  to  combine  with  other  radicles  ;  thus,  when  added  to  a  solu- 
ion  of  ferric  chloride,  a  precipitate  of  ferric  oxide  is  produced,  whilst 
he  compound  unites  with  the  elements  of  hydrogen  chloride.  Further 
letails  will  be  given  later.  A.  R.  L. 

Decomposition  of  some  Diazo-compounds  of  Naphthalene 
with  Alcohol.  By  W.  R.  Orndokff  and  F.  L.  Korteight  (Amer. 
Che/m.  J.,  13,  153 — 164). — cc-Diazonaphthalene  sulphate  was  prepared 
by  mixing  a-naphthylamine  (10  grams)  with  water  and  sulphuric 
acid  (40  grams),  and  passing  nitrous  fumes  into  the  cooled  mixture 
as  long  as  they  were  absorbed ;  the  liquid  was  filtered  quickly,  alcohol 
and  ether  added,  and  the  mixture  cooled  in  ice  and  salt  until  the 
sulphate  crystallised.  The  yield  was  79  per  cent,  of  the  theoretical. 
The  sulphate  crystallises  in  light-yellow,  flat  needles,  and  explodes 
feebly  at  115° ;  it  dissolves  easily  in  water,  slightly  in  alcohol,  and  not  at 
all  in  ether ;  it  becomes  green  on  exposure  to  light.  When  it  was  heated 
at  70 — 75°  with  alcohol,  nitrogen  was  evolved,  together  with  some 
aldehyde ;  by  subsequently  distilling  off  the  alcohol,  then  distilling 
the  residue  with  steam,  and  further  treating  this  distillate,  naphtha- 
lene (40  per  cent,  of  the  diazonaphthalene  sulphate  taken)  and 
a-ethoxynaphthalene  (b.  p.  277°  at  748  mm.;  sp.  gr.  1-0746  at  074°; 
3  per  cent,  of  the  sulphate  taken)  were  obtained.  The  identity  of 
he  latter  compound  was  confirmed  by  preparing  it  from  a-naphthol, 
after  Henriques'  method  (Annalen,  244,  72).  When  a-diazo- 
naphthalene  sulphate  is  heated  with  water  at  80 — 90°,  nitrogen  is 
evolved,  whilst  a  colouring  matter,  some  tar,  and  a-naphthol  are 
formed. 

^-Diazonaphthalene  sulphate  is  prepared  similarly  to  the  a-salt, 
but  a  large  excess  of  sulphuric  acid  is  necessary ;  the  yield  is 
74  per  cent,  of  the  theoretical.  It  forms  flat,  needle-shaped,  yellow, 
biaxial  crystals,  which  can  be  obtained  nearly  white  by  recrystallisation, 
but  become  green,  and  finally  brown  on  exposure  to  light ;  it  explodes 
feebly  at  115°.  When  decomposed  by  alcohol,  it  yiekls  about  30  per 
cent,  in  the  form  of  /3-ethoxynaphthalene  and  7  per  cent,  in  the  form 
of  naphthalene,  a  small  quantity  of  ^-naphthol  being  formed  at  the 
same  time.  When  it  is  heated  with  water,  the  same  reaction  takes 
place  as  in  the  case  of  the  a-salt.  The  action  of  hydrochloric  acid 
(40  per  cent.)  on  yS-diazonaphthalene  sulphate  at  the  ordinary 
temperature  converts  about  50  per  cent,  of  the  salt  into  yS-chloro- 
naphthalene,  a  considerable  quantity  of  /3-naphthol  being  also 
formed. 

^-Diazonaphthalene  nitrate,  obtained  (53  per  cent,  of  theoretical 
yield)  by  diazotising  a  well-cooled  mixture  of  /8-naphthylamine 
(10  grams),  water,  and  nitric  acid  of  sp.  gr.  1'426  (10  grams),  crystal- 
lises in  flat,  yellow  needles,  from  a  mixture  of  water,  alcohol,  and 
ether  J  it  dissolves  in  water,  but  not  in  absolute  alcohol  or  ether;  it 
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l)ecoTnes  red  in  lisfht,  and  explodes  at  100°  or  by  percussion.  When 
decomposed  by  alcohol,  about  26  per  cent,  of  it  is  converted  into 
/3-etlioxynaphthalene,  and  7  per  cent,  into  naphthalene,  a  small 
•quantity  of  nitro-  and  dinitro-naphthol  being  formed  at  the  same 
time. 

yS-Ethoxynaphthalene  melts  at  87°,  not  33°  (SchaefPer,  Annalen,  152, 
287). 

The  above  results  indicate  that  with  the  diazonaphthalene  com- 
pounds, when  the  diazo-group  is  in  the  a-position,  the  tendency  is 
towards  the  introduction  of  hydrogen,  resulting  in  the  formation  of 
naphthalene,  when  they  are  decomposed  by  alcohol ;  but  when  the 
diazo-group  is  in  the  |S-position,  the  tendency  is  towards  the  introduc- 
tion of  the  ethoxy-group,  in  place  of  the  diazo-group,  resulting  in  the 
formation  of  an  ethoxynaphthalene  (compare  R-emsen  and  others, 
Abstr.,  1888,  268;  1889,  975).  A.  G.  B. 

Orthoazo-compounds  of  a-Naphthol  (/3-Naphthaquinone 
Hydrazones).  Bj  E.  N'oelting  and  E.  Grandmougin  {Ber.,  24, 
1597 — 1600). — These  compounds  were  prepared  to  compare  their 
colours  with  those  of  the  compounds  of  the  para-series. 

Parasulphophenylazo-cc-naphthol,  OH'CioH6-N2*C6H4*S03H  [OH  :  No 
=  1:2;  SO3H  :  N2  =  1  :  4],  is  obtained  by  shaking  /3-naphtha- 
quinone  (1  mol.)  suspended  in  acetic  acid  with  a  cold  concentrated 
aqueous  solution  of  sodium  paraphenylhydrazinesulphonate  (1  mol.). 
A  red  precipitate  of  the  sodium  salt  is  obtained.  The  sodium  salt  is 
sparingly  soluble  in  alcohol  and  cold  water,  easily  in  boiling  water, 
and  crystallises  in  beautiful  red  prisms.  The  free  acid  is  obtained 
by  adding  hydrochloric  acid  to  a  solution  of  the  sodium  salt.  In 
an  acid  Jaath,  the  azo-compound  dyes  silk  and  wool  a  beautiful 
ponceau  colour.  It  is  a  position  isomeride  of  orange  No.  I.  In 
general  the  orthohydroxyazo-dyes  of  a-naphthol  are  red;  the  parazo- 
clyes  are  yellowish-brown. 

OH-CioH6(S03H)-N2-Ph  [1  :  4  :  2]  is  a  ponceau  colour, 

OH-CioH5(S03H)-N2-C,„H,-  [1  :  4  :  2J  -A 

is  an  orseille  red,  OH*CioH5(S03H)*N2*CioH7^  is  a  ponceau. 
OH-CioHe'Na-CioHe'SOaH  [1:2]  (from  y3-naphthaquinone  and  the 
hydrazine  of  naphthionic  acid)  is  a  bluish  orseille  red,  whilst  the 
[1:4]  compound  (from  diazonaphthionic  acid  and  a-naphthol)  is 
brown. 

Orthoplienylazo-a-napMholmetacarboxylic  acid, 

OH-CioHe-Ns-CeHrCOOH  [No  :  COOH  =  1:3], 
is  obtained  by  shaking  ^-naphthaquinone  suspended  in  10 — 15  times 
its  weight  of  acetic  acid  with  metahydrazinebenzoic  acid  suspended 
in  water.  It  is  necessary  to  nse  the  pure  hydrazinebenzoic  acid.  It 
is  insoluble  in  water,  but  soluble  in  alkaline  hydroxides  and  barium 
hydroxide,  and  dissolves  in  concentrated  sulphuric  acid  to  a  reddish- 
brown  liquid,  which  turns  red  on  addition  of  a  little  water,  and  then 
precipitates  the  compound  unchanged.  It  is  insoluble  in  most 
solvents  in  the  cold,  and  is  purified  by  crystallisation  from  aniline ; 
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from  alcohol,  it  crj'-stallises  in  prisms,  coagulates  at  200'',  and  melts  at 
260°  with  evolution  of  gas.  It  djes  silk  and  wool  a  bluish-red,  and 
fibre  mordanted  with  chromic  oxide  can  be  djed  with  it.  The  acetate, 
OAc'CioHg'Ns'CgHi'COOH,  is  obtained  by  boiling  the  above  compound 
with  acetic  anhydride  and  sodium  acetate  in  a  reflux  apparatus.  It 
is  easily  soluble  in  alcohol,  sparingly  in  benzene  and  acetic  acid, 
crystallises  from  benzene  in  yellowish-ora,nge  crystalline  masses,  melts 
at  210°,  and  gives  a  red  solution  with  concentrated  sulphuric  acid. 

The  isomeric  para-compound  [OH  :  N"o  =  1  :  4]  is  obtained  by  the 
action  of  diazotised  amidobenzoic  acid  on  a-naphthol.  It  is  a  black 
powder  with  a  green,  metallic  lustre,  dissolves  easily  with  a  brown 
colour  in  alcohol  and  aniline,  and  is  insoluble  in  benzene.  With  con- 
centrated sulphuric  acid,  it  gives  a  bluish- violet  coloration,  which,  on 
addition  of  water,  changes  to  red.  It  imparts  a  brown  colour  to  silk 
and  wool  in  an  acid  bath  and  to  cotton  mordanted  with  chromic  oxide 
in  a  neutral  bath.  E.  C.  E,. 

Molecular  Change  in  the  Formation  of  Disazo-compounds  of 
a-Naphthol.  By  E.  Noelting  and  E.  GrandmougIxN  (Ber.,  24, 
1601 — 1605). — In  attempting  to  compare  the  disazo-compounds  formed 
from  the  naphthaquinone  hydrazone  of  metamidobenzoic  acid  and 
paramidobenzenesulphonic  acid  with  diazobenzene  with  those  from 
henylazo-a-naphthol  and  the  diazo-compound  of  amidobenzoic  acid 

d  sulphanilic  acid  respectively,   a  curious  intramolecular  change 

as  observed  to  take  place  in  the  case  of  the  latter  reaction,  and 

instead  of  the  normal  products,  there  were  obtained  phenyldisazo- 

a-naphthol,    OH-CioH5(jS'2Ph)2  [1:2:4],    together    with     disazo-a- 

naphthol-metamidobenzoic  acid,  OH-CioH5(N2'C6H4-COOH)o  [1:2:  4], 

,nd    disazo-a-naphthol-snlphanilic    acid,     OH'CioH5(N,,*C6H4*S03H)2 

1:2:4],  respectively. 

Biazohenzene  Chloride  and  p-Naphtliaquinonehydrazonehenzoic  Acid. 

Diazobenzene  chloride  (1  mol.)  is  added  to  an  alkaline  solution  of 
/8-naphtliaqninonehydrazonebenzoic  acid  (1  mol.),  and  the  combina- 
tion completed  by  heating  on  the  water-bath.  The  product  is  pre- 
cipitated with  acid  and  crystallised  from  aniline  and  then  from 
alcohol.  It  is  sparingly  soluble  in  the  ordinary  solvents,  crystallises 
in  very  minute  needles,  blackens  at  200°,  and  decomposes  at  245 — 246°. 
Analysis  gave  results  corresponding  with  the  formula 

N2Ph-CioH5(OH)-K2-C6H4-COOH  [=4:1:2]. 

It  is  only  a  feeble  acid,  dissolves  in  warm  alkalis  and  baryta-water, 
but  precipitates  on  cooling,  has  only  faint  tinctorial  powers,  and 
yields  a  green  solution  with  concentrated  sulphuric  acid.  The  acetate 
crystalhses  from  benzene  in  slender,  yellow  needles,  darkens  at  200°, 
and  decomposes  at  229 — 230°. 

Biazohenzene  Chloride  and  ^-NaphthaquinonehydrazonesuXphanilic 
Acid. — The  reaction  takes  place  in  the  same  way  as  the  above.  The 
sodium  salt  of  the  disazo-compound  is  obtained  as  a  gelatinous  pre- 
cipitate. The  free  acid,  N2Ph-CioH5(OH)-I^r2-CGH4-S03H  [=4:1:2], 
is  a  brownish-red  powder,  sparingly  soluble  in  cold  water,  easily  in 
hot  water.     It  dyes  silk  and  wool  in  acid  bath  a  garnet-brown  shade. 
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Diazosulphanilic  Acid  and  Phenylazo-oc-naphthol. —  Phenylazo-a- 
iiaplithol  is  obtained  by  the  action  of  diazobenzene  chloride  (1  mol.) 
on  a  solution  of  a-naphthol  (1  mol.)  in  sodium  hydroxide  (2  mols.). 
At  the  same  time,  an  appreciable  quantity  of  the  disazo-compound  is 
formed.  The  phenjdazo-a-naphthol  is  precipitated  from  the  alkaline 
solution,  dissolved  in  barium  hydroxide,  again  precipitated,  and 
crystallised  from  alcohol  or  acetic  acid.  It  melts  at  206''.  When 
diazosulphanilic  acid  (1  mol.)  is  mixed  with  benzeneazo-a-naphthol 
(I  mol.)  and  sodium  hydroxide  (2  mols.)  and  the  combination  com- 
pleted on  the  water-bath,  a  large  quantity  of  the  substance  remains 
undissolved,  and  the  alkaline  solution  becomes  dark  reddish-brown. 
The  undissolved  compound  was  identified  as  benzenedisazo-a-naphthol. 
The  alkaline  liquid  contained  the  disulphonic  acid  of  benzenedisazo- 
a-naphthol.  This  latter  is  not  precipitated  by  acids,  so  that  it  was 
not  obtained  in  the  pure  state ;  but  a  preparation  obtained  by  the 
action  of  2  mols.  of  diazobenzenesulphonic  acid  on  a-naphthol  seemed 
to  be  identical  with  it. 

Metadiazohenzoic  Acid  and  Phenylazo-oc-Naphthol. — The  combination 
of  the  two  compounds  takes  place  easily;  the  product  of  the  reaction 
is  a  mixture  of  phenyldisazonaphthol  and  disazonaphtholphenylcarb- 
oxylic  acid.  To  separate  these  compounds,  the  mixture  is  acidified 
and  the  dry  precipitate  extracted  with  chloroform.  Benzenedisazo-a- 
naphthol  is  dissolved.  The  undissolved  residue  dissolves  easily  in 
alcohol,  but  could  not  be  obtained  crystalline.  It  is  purified  by 
solution  in  soda  and  reprecipitation  with  acid,  and  is  so  obtained  as 
a  reddish-black  powder  which  blackens  at  250"  and  decomposes  at 
264".  It  was  similar  in  all  respects  to  the  compound  obtained  by 
the  action  of  diazobenzoic  acid  (2  mols.)  on  a-naphthol. 

E.  0.  R. 

Constitution  of  the  Hydrazone  of  ^-Naphthaqninone.  By 
E.  NoELTiNG  and  E.  Grandmougin  (Ber.,  24,  1502— 1597).— The 
authors  have  obtained  results  which  tend  to  show  that  phenylazo- 
/3-naphthol  and  the  isomeric  hydrazone  of  yS-naphthaquinone  are  azO' 
compounds  and  not  hydi^azones. 

yS-Naphthaquinoue  phenylhydrazone  is  obtained  as  described  by 
Zincke  and  Bindewald  (Ber.,  17,  3026).  The  yield  is  small,  owing 
to  the  oxidising  action  of  the  /5-naphthaquinone  on  the  hydrazine  ; 
which  latter  is  converted  into  benzene,  whilst  the  quinone  is  converted 
into  dinaphthyldiquinol.  The  phenylhydrazone  melts  at  138°,  sub- 
limes, like  phenylazo-(S-naphthol,  in  beautiful,  orange-red  needles 
with  a  green,  metallic  lustre,  and  is  insoluble  in  cold  alkali,  but 
dissolves  in  the  hot  solvent  and  separates  out  unchanged  on  cooling. 
The  sodium  salt  is  obtained  by  dissolving  the  hydrazone  in  a  methyl 
or  ethyl  alcoholic  solution  containing  the  theoretical  quantity  of 
sodium.  The  formula  of  the  sodium  salt  is  ONa*CioH6*N2*Ph,  since, 
on  reduction  of  the  ethyl  salt  obtained  from  it,  aniline  is  formed  and 
not  ethylaiiiline. 

Phenyldisazo-a-naphthol  is  obtained  by  adding  a  solution  of  diazo- 
benzene chloride  to  an  ice-cold  solution  prepared  by  dissolving  twice 
the  theoretical  quantity  of  sodium  in  alcohol  and  adding  the  hydr- 
azone.    The  mixture  is  allowed  to  remain  over  night  and  the  product 
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filtered,  dissolved  in  hot  chloroform,  and  the  solution  mixed  with 
absolute  alcohol.  Ifc  crystallises  on  cooling  in  slender,  brown  needles 
with  a  green  Instre,  melts  at  193'',  dissolves  very  sparingly  in  hot 
alkalis,  easily  in  alcoholic  sodium  efchoxide,  but  is  precipitated  on 
addition  of  water.  It  is  identical  with  the  product  obtained  by 
Krohn  by  the  action  of  diazobenzene  chloride  (2  mols.)  on  a-naphthol 
(Ber.,  21,  3240).  The  acetate,  OAc-CioH5(N'2Ph)2,  is  obtained  by 
heating  the  disazo-compound  with  acetic  anhydride  and  sodium 
acetate  in  a  reflux  apparatus  until  the  colour  changes  from  red  to 
yellow.  It  crystallises  from  alcohol  in  beautiful,  brown,  prismatic 
needles,  melts  at  159 — 160°,  decomposes  at  200°,  and  dissolves  in 
concentrated  sulphuric  acid  with  a.  green  coloration.  The  ethyl  salt, 
OEt*CioH5(N'2Ph)2,  is  obtained  by  adding  an  excess  of  ethyl  iodide  to 
a  solution  of  the  diazo-compound  in  the  theoretical  quantity  of  sodium 
ethoxide,  and  allowing  the  mixture  to  remain  three  weeks  in  the  cold. 
It  crystallises  from  alcohol  in  tufts  of  reddish-brown  needles,  and 
melts  at  121°.  The  methyl  salt  crystallises  in  blue-black  needles 
■  ^ferith  a  metallic  lustre,  and  melts  at  123^^. 

I^B   It  was  not  possible  to  obtain  a  hydrazoneoxime  by  the  action  of 
■^■ydroxylamine  or  its  salts  on  the  /3-naphthaquinone  hydrazone. 
IV  E.  0.  R. 

Nitro-derivatives  of  Alizarin  and  Purpurin.  By  R.  Brasch 
{Ber.,  24,  1610 — 1619). — Diacetyl-oL-nitroalizarin  is  obtained  by 
cautiously  adding  diacetylalizarin  (1  part)  to  colourless  nitric  acid 
(2  parts ;  sp.  gr.  =  1'5)  cooled  with  ice  and  salt,  so  that  the  tempera- 
ture does  not  rise  above  zero  ;  1  part  more  of  nitric  acid  is  then  added, 
and  as  soon  as  the  product  no  longer  gives  the  alizarin  spectrum,  the 
mixture  is  poured  into  iced  water.  It  crystallises  from  acetic  acid  in 
beautiful,  bright-yellow  needles,  melts  at  194 — 195"5°  (uncorr.),  and 
is  easily  hydrolysed  by  cold  soda  solution. 
■^^  a-Nitroalizarin  obtained  by  hydrolysis  of  the  acetyl  compound, 
Uprystallises  from  acetic  acid  in  brownish-yellow,  prismatic  needles,  and 
melts  at  289°  (uncorr.).  The  absorption  spectra  of  a-nitroalizarin  is 
very  like  that  of  alizarin. 

a-Amidoalizarin  is  obtained  by  reducing  the  nitro-compound  sus- 
pended in  dilute  ammonia  with  hydrogen  sulphide.  The  amido- 
compound  is  precipitated  with  hydrochloric  acid,  dried,  and  freed 
from  sulphur  by  extraction  with  carbon  bisulphide.  It  is  sparingly 
soluble  in  most  solvents,  and  crystallises  from  acetic  acid  in  dark- 
brown  scales  with  a  yellowish-green,  metallic  lustre.  When  treated 
with  excess  of  nitrous  acid,  it  is  not  completely  converted  into  a 
diazo-compound,  and  on  warming  the  diazotised  mixture,  purpurin  is 
formed.  If,  however,  the  diazotised  mixture  be  saturated  with  alkali 
and  then  warmed  and  extracted  with  ether,  alizarin  is  obtained. 
/S-Amidoalizarin  on  diazotisation  did  not  yield  a  trace  of  purpurin, 
but  only  alizarin,  which  is  contrary  to  the  statement  of  Auerbach 
(Das  Anthracene,  1880,  p.  152). 

Streckep  (Zeit.  Chem.,  4,  264)  has  shown  that  when  alizarin  is 
treated  with  fuming  nitric  acid,  at  first  an  unstable  compound  is 
formed,  which,  in  the  presence  of  water,  is  easily  converted  into 
nitroalizarin.     This  unstable  compound  is  also  obtained   from  pur- 
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pnrin  by  the  action  of  fuming  nitric  acid,  and  lias  the  same  percen- 
tage composition  as  nitrohydroxyalizarin.  The  author  names  this 
unstable  compound  pseudonitropurpnrin  and  the  nitrohydroxyalizarin 
nitropnrpurin. 

Pseudonitropurpurin  is  obtained  by  mixing  alizarin  with  fuming 
nitric  acid  so  as  to  form  a  thin  paste,  and  allowing  the  mixture  to 
remain  until  no  alizarin  can  be  detected  Avith  the  spectroscope.  The 
mixture  is  poured  on  to  ice,  diluted  with  wat?er,  filtered,  and  washed 
with  iced  water.  The  yellow  compound  begins  to  dissolve  as 
soon  as  all  the  acid  is  washed  out,  and  decomposes  into  nitropurpurin. 

It  is  purified  by  drying  in  thin  layers  in  a  vacuum  and  extracting 
the  nitropurpurin  with  absolute  ether.  It  is  a  bright-yellow  mass, 
which  is  stable  when  pure  and  dry,  is  converted  into  nitropurpurin 
when  heated  with  water,  and  dissolves  in  cold  soda  solution  to  a 
brownish-yellow  solution,  which  goes  red  on  warming,  owing  to  the 
formation  of  nitropurpurin.  In  concentrated  sodium  hydroxide  it  i» 
fairly  stable,  but  turns  red  at  once  on  the  addition  of  water.  The 
author  gives  two  probable  formulae  for  this  compound, 
r.  ^   ^CO-C-CO-C-OH        ^^  ^       ^  ^  ^  ^CO-C-C(OH):COH 

^«^^<co.l5.co.[5.NO  +  ^^^  ^^^  ^»^^<co.[!.co— 6:no.oh- 

Nitropurpurin  [(0H)2  :  NO2  :  OH  =  1:2:3:4]  is  obtained 
from  pseudonitropurpurin  by  boiling  with  water  or  alkali.  It  is  very 
like  purpurin,  gives  the  same  colours  with  chromium,  iron,  and 
alumina  mordants,  and  dissolves  in  sulphuric  acid  with  a  yellowish- 
red  ;  purpurin  gives  a  carmine-red.  If  purpurin  is  cautiously  added 
to  a  large  quantity  of  well-cooled  fuming  nitric  acid,  a  yellowish- 
brown  compound  is  deposited  which  is  identical  with  pseudonitropur- 
purin and  is  easily  converted  into  nitropurpurin.  /i-Nitroalizarin 
[(OH)2N02  =  1:2:3],  when  treated  with  7  parts  of  nitric  acid 
(1'5)  at  the  ordinary  temperature,  yields  the  same  intermediate 
compound  and  then  nitropurpurin.  The  same  nitropurpurin  i& 
also  obtained  by  the  action  of  nitric  acid  on  a-nitropurpurin 
[(OH)2N02=l  :  2:4]. 

Amidopurpurin   is   obtained  by  reduction  of  the   nitro-compound 
with   ammonium    sulphide.     It  is  very    sparingly   soluble  in   most 
solvents,  dissolves  in  concentrated  sulphuric  acid  with  a  reddish- 
yellow,  and  gives  blackish  colours  with  iron  and  chromium  mordantsA 
red  with  alumina  mordants.  E.  C.  R.  jp  S 

Terpenes  and  Camphors.  By  0.  Wallace  (Ber.,  24,  1525—' 
1579). — The  paper  contains  an  account  of  the  most  important  results 
obtained  up  to  the  present  time. 

The  terpene-like  hydrocarbons  can  be  divided  according  to  their 
empirical  formulae  into  three  classes  : — (1)  Hemiterpenes  or  pentenes, 
CsHs.  (2)  Terpenes,  doHie.  (3)  Polyterpenes,  (C,Us)n.  The  terpenes 
at  higher  temperatures  split  up  into  unsaturated  hydrocarbons  of  the 
series  CsH?,  whose  best  known  representative  is  isoprene.  Isoprene 
can  undergo  polymerisation  into  CioHig,  and  a  further  polymerisation 
into  Ci5H24,C2oH3o,  &c.  Ordinary  terpene  is  also  polymerisable  into 
such  polyterpenes. 

The  present  paper  deals  with  the  terpenes  CioHie.     At  present  the 
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following  terpenes  are  known: — (1)  Pinene,  (2)  camphene,  (3)  fen- 
chene,  (4)  limonene,  (5)  dipentene,  (6)  sylvestrene,  (7)  phellandrene, 
(8)  terpinerie,  (9)  terpinolene.     Pinene  forms  the  main  constituent  of 

I  ordinary  turpentine  oil,  occurs  as  an  essential  ingredient  of  the 
jBthereal  oils  of  most  pines,  and  in  greater  or  smaller  quantity  in  many 
pther  ethereal  oils.  Gawphene  is  important  on  account  of  its  near 
Relation  to  camphor.  It  is  obtained  from  camphor  through  borneol 
jpr  from  pinene.  It  does  not  appear  to  occur  in  nature.  Fenchene  is 
Wosely  related  to  camphene,  and  is  obtained  in  a  similar  way  from 
fenchone,  a  compound  isomeric  with  camphor.  Limonene,  one  of  the 
most  widely  diffused  terpenes,  occurs  in  the  ethereal  oils  of  the 
Aurantiacece,  in  orange-peel  oil,  in  oil  of  lemons,  bergamot,  cummin, 
dill,  oil  of  Ei^igeron  canadense,  and  in  the  oil  of  fir  needles.  Dipentene 
is  closely  related  to  limonene.     It  is  formed  from  limonene  and  pinene 

Kby  the  action  of  heat  or  of  acids,  and  occurs  in  oil  of  camphor  and 
lemi,  in  Russian  and  Swedish  turpentine,  and  is  formed  together  with 
soprene  by  the  dry  distillation  of  caoutchouc,  and  as  a  bye-product  in 
the  formation  of  cineole,  terpene  hydrate,  and  terpineole.  Sylvestrene 
occurs  in  Russian  and  Swedish  turpentine.  Phellandrene  occurs  in 
the  oils  of  bitter  fennel  and  water  fennel,  elemi,  and  eucalyptus.  Terp- 
inene  is  a  product  of  the  molecular  change  of  other  terpenes.  It  occurs 
naturally  in  oil  of  cardamom.     Terpinolene  is  only  slightly  known. 

The  terpenes  exist  in  physically  different  modifications.  Thus  the 
pinene  from  American  turpentine  is  dextro-rotatory,  that  from  French 
turpentine  laevo-rotatory.     By  the  action  of  mineral  acids  or  by  heat, 

I  the  optically-active  terpenes  are  rendered  optically  inactive.  The 
inactive  modifications  are  obtained  by  mixing  equal  proportions  of 
the  optical  antipodes.  Active  terpenes  as  a  rule  give  active  deriva- 
tives. The  inactive  pinene,  camphene,  and  phellandrene  compounds 
are  indistinguishable,  except  as  regards  optical  properties,  from  the 
corresponding  active  compounds.  The  inactive  modification  of  limon- 
ene is  quite  different  from  the  active  modification,  and  was  taken  for 
a  distinct  compound  and  called  dipentene.  Dipentene,  however, 
stands  in  the  same  relation  to  dextro-  and  laevo-limonene  as  racemic 
acid  does  to  dextro-  and  laevo-tartaric  acids.  Sylvestrene  is  only 
known  in  the  dextro-modification ;  and  fenchene,  terpinene,  and  ter- 
pinolene in  the  inactive  modifications.  Camphene  is  the  only  terpene 
which  is  solid  ;  it  melts  at  50°.  Pinene,  camphene,  and  fenchene 
boil  at  160°,  and  have  a  high  specific  gravity  (about  0'86).  Limonene, 
dipentene,  and  sylvestrene  boil  at  17-5°,  and  have  a  low  specific  gravity 
(about  0'846  at  20'^).  Those  terpenes  which  from  chemical  considera- 
tions are  held  to  contain  one  ethylene  bond,  and  those  containing  two 
ethylene  bonds,  show  amongst  one  another  a  concordant  molecular 
refraction. 

The  terpenes  are  unsaturated  compounds,  and  differ  in  their  capa- 
city for  combining  with  halogen  hydrides.  If  dry  hydrogen  chloride 
be  led  into  dry  pinene,  a  molecule  of  the  gas  is  added,  and  a 
saturated  compound,  pinene  hydrochloride,  is  obtained,  which  melts 
at  125°  and  boils  at  207 — 208^.  Camphene  in  like  manner  unites 
with  1  mol.  of  hydrogen  chloride  to  form  camphene  hydrochloride, 
H     which   resembles   pinene   hydrochloride.      It,  however,  easily  loses 

II 
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hydrogen  chloride  with  formation  of  camphene,  whereas  pinenc 
hydrochloride  loses  hydrogen  chloride  with  diflBculty,  and  then 
yields  camphene  and  not  pinene.  Dry  limonene,  when  treated  with  dry 
hydrogen  chloride,  yields  a  liquid  hydrochloride,  CioHi6,HCl,  which  is 
not,  however,  saturated,  and  takes  up  moist  hydrogen  chloride  to  form 
the  dihydrochloride  CioH,6,2HCl.  Dipentene  and  sylvestrene  behave 
like  limonene  towards  hydrogen  chloride. 

The  bromo-additive  compounds  are  also  important  as  a  means  of 
characterising  the  terpenes.  Pinene  unites  with  1  mol.  of  brom- 
ine, and  yields  a  saturated  dibromide,  CioHigBrs  (m.  p.  169 — 170°). 
A  bromine  additive  compound  of  camphene  is  not  known.  The  com- 
pound CioHieBrg,  from  fenchene,  is  liquid.  Limonene,  dipentene, 
sylvestrene,  terpinolene  unite  with  4  atoms  of  bromine  to  form  com- 
pounds of  the  formula  CioHisBri.  These  bromides  melt  at  104 — 105°, 
124 — 125°,  135°,  and  116°  respectively.  From  the  above  results,  it  is 
seen  that  two  terpene  groups  exist.  The  members  of  one  contain 
one  ethylene  bond,  and  give  saturated  compounds  with  1  mol.  of 
halogen  and  halogen  hydride  ;  the  members  of  the  second  contain 
two  ethylene  bonds,  and  combine  with  1  mol.  of  halogen  hydride 
to  form  unsaturated  compounds,  and  with  2  mols.  of  halogen  or 
halogen  hydride  to  form  saturated  compounds. 

Well  characterised  compounds  are  obtained  by  the  action  of  the 
oxides  of  nitrogen  and  their  derivatives  on  the  terpenes.  Phellandrene 
combines  with  nitrogen  trioxide,  N2O3,  to  yield  phellandrene  nitrite, 
CioHieN'aOa  (m.  p.  102°).  Terpinene  combines  in  a  similar  way  with 
nitrous  acid,  and  yields  terpinene  nitrosite,  C10H16N2O3,  which  crystal- 
lises in  transparent,  monosymmetric  prisms  and  melts  at  155°.  The 
other  terpenes  do  not  give  crystalline  compounds  with  N2O:,,  but  they 
yield  important  compounds  with  nitrosyl  chloride,  NOCl.  These  com- 
pounds are  best  prepared  by  adding  ethyl  nitrite  or  amyl  nitrite  to  an 
acetic  or  alcoholic  solution  of  the  terpene,  and  passing  hydrogen  chlor- 
ide into  the  well-cooled  mixture.  The  compounds  have  the  formula 
CioHieCl'NO,  and  correspond  with  terpinene  nitrosite, 

NO-CioHxe-ONO. 

If  the  terpene  be  mixed  with  alkyl  nitrite  and  nitric  acid,  instead  of 
alkyl  nitrite  and  hydrogen  chloride,  then  an  analogous  nitrosate, 
N'O'CioHie'ON'Oa,  is  formed.  The  unsaturated  hydrochlorides  of  the 
terpenes  with  two  ethylene  bonds  easily  form  nitrochlorides  and  nitros- 
ates  of  the  composition  CioHx6-ClNO,HCl  and  CioHie'ClNCHONOa. 
These  compounds  are  not  all  very  stable,  and  are  decomposed  when 
warmed.  When  treated  with  organic  bases  they  are  easily  converted 
into  nitrolamines,  NO'doHis'NHR.  Such  bases  have  been  ob- 
tained from  pinene,  limonene,  dipentene,  sylvestrene,  and  terpinene ; 
they  are  well  crystallised  and  stable  compounds,  and  give  sharp 
melting  points.  When  hydrochloric  acid  is  withdrawn  from  the 
nitrosochlorides,  nitroso- compounds  of  the  formula  CioHiglS'O  are  ob- 
tained which  crystallise  well.  A  table  is  given  summarising  the 
properties  of  the  terpenes  and  their  derivatives.  The  remainder  of 
the  paper  deals  with  the  constitution  of  the  terpenes.  The  terpenes 
are  convertible  into  one  another,  as  is  shown  by  the  following  table. 
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Pinene  is  distinguished  by  the  readiness  with  which  it  is  converted 
into  other  terpenes.     The  author  puts  forward  the  formula 


TERPINEHYDRATE 

H 

TERp'lNEOL 


1 1 

It 

CHMeo 

i 

CH 
HC,<^'\,CHo 


HCl^NcH 
CHMe 


for  pinene,  and  maintains  that  it  explains  most  of  its  reactions.  The 
assumption  of  the  existence  of  a  diagonal  bond  is  necessary,  and  obtains 
support  from  the  fact  that  pinene  hydrochloride  by  loss  of  hydro- 
chloric acid  yields  a  hydrocarbon,  which  by  addition  of  hydrogen 
chloride  is  not  again  converted  into  pinene  hydrochloride,  and  that 
pinene  hydrochloride  loses  HCl  with  greater  difficulty  than  its  isomer- 
ides  camphene,  limonene,  and  dipentene  hydrochlorides.  When  heated 
to  a  high  temperature,  pinene,  which  contains  only  one  ethylene  bond, 
is  converted  into  dipentene,  which  contains  two  ethylene  bonds.  In 
the  presence  of  dilute  acids,  it  is  converted  into  compounds  which 
must  be  considered  as  derivatives  of  dipentene,  and  are  obtainable 
from  dipentene  directly.  Pinene,  when  treated  with  moist  hydrogen 
chloride,  does  not  yield  pinene  hydrochloride,  but  dipentene  hydro- 
chloride ;  with  dilute  nitric  acid,  it  yields  terpine.  Dry  reagents  first 
break  the  ethylene  bond  in  pinene,  as  is  seen  in  the  formation  of 
pinene  hydrochloride  by  the  action  of  dry  hydrogen  chloride.  When 
treated  with  moist  acids,  it  not  only  yields  dipentene  derivatives  but 
also  terpinene,  terpinolene,  terpineole,  and  cineole.  These  compounds 
are,  however,  formed  by  a  secondary  reaction  from  terpine,  C10H20O2, 
or  terpine  hydrate,  C10H20O2  +  H2O.  The  formation  of  these  com- 
pounds is  then  explained  by  giving  to  terpine  the  formula 

OH-CMe<^g^^g'>  C  (0H)-CHMe2. 

Pinene. — The  formula  of  pinene  given  above  explains  its  most  im- 
portant reactions,  its  conversion  into  dipentene,  terpineole,  terpine 
hydrate,  and  cineole,  and  the  splitting  of  the  molecule  to  give  isopsene. 
That  pinene  contains  only  one  ethylene  bond  follows  from  the  satu- 
rated nature  of  the  hydrochloride,  hydrobromide,  and  the  dibromide. 
The  molecular  refraction  also  agrees  with  this  supposition.  Pinene 
nitrosochloride  is  also  a  saturated  compound.  Two  formulaD  are 
possible,  containing  the  groupings — 
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— CHCl  — CH-NO 

>^^CMe-NO  and    ^^^CMeCl. 
— CH  — CH 

I.  II. 

The  author  is  inclined  to  consider  formula  I  as  most  probable,  from 
a  consideration  of  its  reactions.  It  is  distinguished  by  its  great 
stability,  relatively  to  the  other  terpene  nitrosochlo rides.  With  fatty 
bases,  it  yields  a  nitrolamine ;  with  aromatic  bases,  no  such  reaction 
takes  place,  but  inactive  pinene  is  produced  with  the  formation  of 
amidoazo-compounds.  By  this  reaction  it  is  possible  to  prepare 
chemically  pure  pinene.  With  inorganic  bases,  a  different  reaction 
takes  place ;  thus  alcoholic  potash  eliminates  hydrogen  chloride 
and  nitrosopinene,  C10H15NO,  is  formed.  The  latter  differs  from  the 
analogous  isomeric  nitroso-compounds  of  other  terpenes.  Thus  nitroso- 
limonene  when  warmed  with  dilute  acid  yields  hydroxylamine  and 
carvole,  CioHuO,  whilst  nitrosopinene  is  not  attacked  by  jicids;  it  can 
even  be  warmed  with  concentrated  sulphuric  acid,  and  on  addition  of 
water  is  precipitated  unchanged.  This  difference  is  explained  if  the 
isomeric  compounds  contain  the  group  ZiNOH  combined  directly  with 
a  carbon  atom,  whilst  nitrosopinene  contains  the  group  — N.'O.  If 
the  above  formula  be  accepted  for  pinene  nitrosochloride,  one  must 
assume  that  in  the  production  of  nitrosopinene  the  chlorine  atom  goes 
out  with  the  para-hydrogen  atom.  Two  formulae  are  then  possible 
for  nitrosopinene,  of  which  the  author  favours  one  with  two  diagonal 
bonds.  When  nitrosopinene  is  reduced  with  zinc  and  acetic  acid,  it 
yields  pinylamine,  CioHis'NHg.  If  pinylamine  hydrochloride  is  heated 
above  its  melting  point,  it  decomposes  into  ammonium  chloride  and 
cymene.  A  similar  decomposition  takes  place  in  the  case  of  pinene  di- 
bromide,  which,  on  heating,  also  yields  paraisopropylmethylbenzene. 
In  the  bye-products  obtained  in  the  formation  of  pinene  nitrosochloride, 
pinole,  CioHieO,  is  found.  The  latter  yields  a  series  of  well-characteiised 
derivatives  of  which  the  most  important  is  pinole  hydrate,  CioHi60,HOH 
(m.  p.  131°).  Pinole  hydrate  is  converted  by  dilute  acids  into  pinole, 
and  is  identical  with  the  compound  obtained  by  the  oxidation  of  moist 
turpentine  under  the  influence  of  sunlight.  Pinole,  when  oxidised  with 
potassium  permanganate,  yields  terebic  acid,  C7H10O4;  pinole  hydrate 
and  pinole  glycol,  however,  yield  terpenylic  acid,  C8H12O4,  that  is,  those 
two  acids  are  obtained  which  are  formed  by  the  direct  oxidation  of 
pinene. 

Garrvphene  and  Fenchene. — The  constitution  of  camphene  depends 
closely  on  that  of  camphor.  Camphor  is  easily  converted  into  cam- 
phene, either  by  reduction  to  borneol  and  elimination  of  the  elements 
of  water,  or  by  converting  the  borneol  into  bornyl  chloride  and  elimi- 
nating hydrogen  chloride.  The  behaviour  of  camphor  is  best 
explained  by  the  formula  proposed  by  Bredt,  and  camphene  would 
tben  have  an  analogous  formula.  This  formula,  although  it  explains 
the  behaviour  of  camphene,  does  not  so  easily  explain  its  formation 
from  pinene  hydrochloride. 

In  many  fennel  oils  a  liquid,  camphor-like  substance  occurs.  This 
compound  is    called  fenchone,  and  is  isomeric  with  camphor,  and, 
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moreover,   undergoes   the    same    characteristic    reactions    (compare 

I».  1086).  It  yields  a  well-crystallised  oxime,  CioHiGiNOH,  which 
>ehaves  like  camphoroxime  towards  dilute  acids.  It  gives  a 
litrile-like  compound,  CgHis-CN,  an  isoamide,  09Hi5-CONHo,  a  base, 
^gHis-CHo-NHa,  and  an  acid,  C9Hi5-COOH,  which  are  like  the  corre- 
ponding  compounds  from  camphoroxime,  and  are  isomeric  with 
hem.  Fenchone,  on  reduction,  yields  fenchyl  alcohol,  and  from  this 
me  obtains  fenchyl  chloride  and  fenchene,  CioHie.  These  compounds 
are  isomeric  with  borneol,  bornyl  chloride,  and  camphene.  A  table 
is  given  containing  all  the  known  compounds  of  camphene  and  fen- 
chene. In  general  properties  fenchene  also  resembles  camphene, 
namely,  in  smell,  high  specific  gravity,  molecular  refraction,  and 
boiling  point ;  it  is,  however,  a  liquid,  whilst  camphene  is  a  solid. 
Fenchone,  on  oxidation  with  potassium  permanganate,  yields  dimethyl- 
malonic  acid,  CMe2(COOH)2,  and  acetic  acid,  but  not  camphoric  acid. 

I 'he  formation  of  dimethyl  malonic  acid  points  to  the  presence  in 
3nchene  of  the  grouping  CMe2<n.»  whilst  camphor  contains  the 
lopropyl  group  and  the  grouping  CHMe2*C<^p/ 
Limonene  mul  Dipeiiteue. — These  two  hydrocarbons  probably  have 
b.e  same  chemical  structure,  dipentene  being  the  racemic  modi- 
cation  of  loBvo-  and  dextro-limonene.  Limonene  combines  easily 
with  nitrosyl  chloride  ;  two  compounds,  a-  and  /i-nitrosochlorides,  are 
formed  from  both  laevo-  and  dextro-limonene,  so  that  four  isomeric 
limonene  nitrosochlorides  exist.  The  |3-compounds  have  a  somewhat 
smaller  rotatory  power  than  the  a-compounds.  The  author  thinks 
these  tAvo  modifications  are  identical  as  regards  structure,  and  that 
the  difference  is  due  to  polymerisation.  Dextro-  and  laevo-limonene 
ri-nitrosochlorides  each  yield  two  isomeric  nitrolamines,  of  which  two 
have  the  same  melting  point  but  are  of  opposite  rotatory  power.  If 
wo  of  these  optical  antipodes  be  recrystallised  together  in  equal  pro- 
rtions,  an  inactive  dipentene  derivative  is  obtained.  Limonene, 
i'om  its  behaviour  towai'ds  halogens  and  halogen  hydrides,  has  cer- 
tainly two  ethylene  bonds.  Goldschmidt  has  shown  that  carvoxime  is 
identical  with  nitrosolimonene,  and  hence  limonene  may  be  considered 
be  hydrocymene.  However,  dipentene  dihydrobromide  (m.  p.  64°) 
an  be  converted  into  atribromide,  CioHnBrg  (m.  p.  110°).  The  latter, 
when  boiled  with  alcoholic  potash,  is  converted  into  an  unsaturated 
compound,  CioHu,  isomeric  with  cymene,  which  unites  with  brom- 
ine to  form  a  well-characterised  tetrabromide  melting  at  154°. 
Formulae  are  given  as  far  as  possible  in  accordance  with  the  above 
results.  The  three  compounds  terpineole,  terpine,  and  cineole  show 
the  relation  between  pinene  and  limonene  and  dipentene.  Terpine, 
C10H20O2,  which  crystallises  with  1  mol.  of  water  to  form  terpine 
hydrate,  has  already  had  a  formula  assigned  to  it  which  explains 
its  reactions.  Terpineole  and  terpine  hydrate  are  closely  related 
to  limonene  and  dipentene  hydrochloride  and  to  dipentene  dihydro- 
chloride,  since  when  dipentene  dihydrochloride  is  allowed  to  remain 
in  contact  with  water,  terpine  hydrate  is  formed. 

Cineole,  doHigO,  occurs  in  many  ethereal  oils.     It  gives  character- 


■f^rc 
ta 


\i 


1084  ABSTRACTS  OF  CHEMICAL  PAPERS. 

istic  additive  compounds  with  bromine,  iodine,  hydrogen  chloride,  and 
hydrogen  bromide.  By  the  action  of  dehydrating  agents,  it  is  con- 
verted into  dipentene.  On  oxidation  with  potassium  permanganate, 
it  is  converted  into  cineolic  acid,  which  easily  passes  into  its 
anhydride.  When  the  latter  is  distilled,  it  loses  CO2  and  CO,  and 
yields  a  compound  CgHuO,  which  is  easily  converted  into  dihydro- 
metaxylene.  Cineole  can  be  obtained  from  terpine  hydrate  and  ter- 
pineole.  The  following formnlse  are  given  showing  the  relation  of  the 
above  compounds : — 
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Nothing  is  known  atout  the  constitution  of  sylvestrene.  In  its 
physical  and  chemical  properties  it  most  closely  resembles  dextro- 
limonene.  It  contains  two  ethylene  bonds.  Terpinolene  also  contains 
two  ethylene  bonds,  and  probably  only  differs  from  dipentene  in  the 
relative  position  of  these  bonds. 

Terpinene  and  phellandrene  both  combine  with  nitrogen  trioxide  to 
form  compounds  of  the  formula  C10H16N2O3.  The  two  compounds  so 
obtained  are,  however,  quite  different.  Terpinene  nitrosite,  when 
treated  with  fatty  bases  or  ammonia,  yields  well-characterised  nitrol- 
amines.  Both  terpinene  nitrosite  and  the  nitrolamines  behave  in  some 
cases  as  if  they  contained  the  group  — NO ;  in  other  reactions  they 
behave  as  if  they  contained  the  group  ZZNOH.  Phellandrene  nitrite 
is  a  somewhat  unstable  compound,  and  is  not  capable  of  yielding  nitrol- 
amines.   On  reduction,  it  yields  a  diamine  which  points  to  the  constitu- 

NO 

tion  CioHi6<^-]y/^  .    The  isomeric  relation  of  terpinene  and  phellandrene 

to  one  another  and  to  other  terpen es  has  not  been  determined.  Terpin- 
ene has  protably  an  ethylene  bond  in  the  side  chain.  Phellandrene, 
which  is  easily  convertible  into  cymene,  is  possibly  a  fatty  compound. 
The  author  draws  attention  to  the  similarity  of  some  indene  com- 
pounds to  the  terpenes.  E.  C.  R. 

Presence  of  Ethylene  Linkages  in  Terpenes.  By  G.  Wagner 
{Ber.,  24,  1682 — 1684).— The  paper  is  a  reply  to  Markovnikoff's 
criticism  (Ber.,  24,  67)  of  a  previous  paper  by  the  author. 

Terebenthene.  By  R.  Yaret  {Gomp.  rend.,  112,  732—734).— 
When  anhydrous  aluminium  chloride  is  added  to  terebenthene,  there 
is  a  slight  development  of  heat,  but  no  further  change,  even  after 
several  hours.  If,  however,  the  mixture  is  heated,  or  a  few  drops  of 
benzene  is  added,  there  is  a  very  violent  reaction,  with  formation  of 
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tarry  products  containing  cymene  and  toluene.  If  the  terebenthene 
is  dissolved  in  3  vols,  of  carbon  bisulphide,  and  aluminium  chloride 
is  added  gradually  to  the  cooled  liquid,  the  reaction  is  still  energetic, 
and  a  blood-red  solid  is  obtained,  consisting  chiefly  of  metatereb- 
enthene  and  tetraterebenthene,  with  smaller  quantities  of  cymene, 
colophene,  and  other  hydrocarbons.  It  follows  that  the  action  of 
aluminium  chloride  on  terebenthene  is  similar  to  that  of  antimony- 
chloride. 

Wben  terebenthene  is  added  gradually  to  a  solution  of  bromine  in 
3  vols,  of  carbon  bisulphide  holding  aluminium  chloride  in  suspen- 
sion and  cooled  below  0°,  there  is  an  energetic  reaction  with  evolu- 
tion of  hydrogen  bromide.  After  136  parts  of  terebenthene  have  been* 
added  for  every  800  parts  of  bromine,  the  liquid  is  allowed  to  remain 
until  evolution  of  hydrogen  bromide  ceases,  and  is  then  treated  with 
water  and  sodium  hydroxide  solution,  and  distilled.  A  small  quantity 
isopropyl  bromide  is  obtained,  but  the  product  consists  of  heavy,, 
rry  compounds,  formed  by  the  action  of  the  bromine  on  the  products- 
of  the  polymerisation  of  the  terebenthene.  Terebenthene,  when 
treated  with  bromine  and  aluminium  chloride,  does  not,  like  cymene,. 
split  up  into  isopropyl  bromide  and  a  bromine  derivative  of  toluene. 
The  small  quantity  of  isopropyl  bromide  obtained  results  from  the 
action  of  the  bromine  on  the  cymene  formed  during  the  polymerisa- 
ion  of  the  terebenthene.  C.  H.  B. 


Terpens  in  the    Oil  from   Compressed   Gas.    By  A.  Etard 

and  P.  Lambert  {Comjpt.  rend.,  112,  945 — 947). — In  the  compression 
of  the  gas  obtained  by  the  pyrogenic  decomposition  of  heavy  paraffin 
oils,  a  quantity  of  volatile  liquid  condenses.  If  this  liquid  is  frac- 
tionated, the  fraction  140 — 190°  shows  no  constant  boiling  point. 
By  rapid  fractionation,  howevei',  a  hydrocarbon,  CsHe,  is  obtained, 
which  boils  at  42-5° ;  sp.  gr.  =  0803 ;  vapour  density  2*45.  This- 
hydrocarbon,  pyrojoentylene,  polymerises  at  the  ordinary  temperature, 
and  forms  a  solid  compound,  dipyropentylene,  C10H12,  which  has  all 
ihe  principal  properties  of  the  terpenes.  Polymerisation  proceeds 
Jgularly,  and  can  be  followed  by  determining  the  sp.  gr.  When  tbe 
dipyropentylene  is  heated,  pyropentylene  is  again  formed. 

Pyropentylene  has  a  very  pungent  taste  and  a  peculiar  odour.  It 
not  affected  by  ammoniacal  silver  or  cuprous  solutions,  but  with  a 
concentrated  aqueous  solution  of  silver  nitrate,  it  yields  a  white,  acicular 
precipitate,  and  it  reduces  an  ammoniacal  silver  solution  containing 
potash.  With  aqueous  sulphurous  acid,  it  yields  a  white,  crystalline 
compound,  CioHi2,2HoS03,  almost  insoluble  in  all  reagents  except 
alkalis,  and  with  a  remarkable  tendency  to  retain  any  iron  that  was 
present  in  the  reagents.  With  haloid  acids,  pyropentylene  resinifies 
rapidly  or  explodes  ;  oxidising  agents  destroy  it  completely  ;  bromine 
alone  yields  liquid  products. 

Pyropentylene  is  not  identical  with  valylene  or  pirylene ;  it  is^ 
isomeric  with  these  hydrocarbons,  and  is  more  closely  related  to  the 
terpenes.  C.  H.  B. 
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Action  of  Phthalic  Anhydride  on  Amidoterebenthene.  By 
L.  Pesci  (Gazzetta,  21,  1 — 4). — Pinenephthalimide, 

— When  amidoterebenthene  (10  grams)  is  poured  on  to  powdered 
phthalic  anhydride  (12  grams),  a  very  energetic  reaction  ensues  ;  the 
mass  is  then  allowed  to  cool,  and  subsequently  reheated  at  170°,  until 
the  reaction  is  completed  ;  the  portion  of  the  product  insoluble  in 
water  consists  of  pinenephthalimide,  which,  after  puritication,  crystal- 
lises from  light  petroleum  in  colourless  nodules,  composed  of  rect- 
angular tables.  It  melts  at  99 — 100°,  and  dissolves  readily  in  alcohol, 
chloroform,  and  ether.     It  is  laevorotatory,  [a]D  =  —  35*38. 

Finenephthalamic  Acid,  COOII*C6H4*CO*NH*CioHi5. — The  potassium 
salt  of  this  acid  is  formed  on  dissolving  pinenephthalimide  in  a  hot 
.solution  of  potash.  It  crystallises  in  thin,  colourless  needles,  readily 
soluble  in  hot  water.  The  acid  obtained  by  decomposing  this  salt 
with  hydrochloric  acid,  when  pure,  crystallises  from  chloroform  on 
the  addition  of  light  petroleum  in  nodules  composed  of  thin,  colour- 
less needles.  It  melts  at  first  at  109 — 111'',  but  if  kept  for  a  few 
days  the  melting  point  falls  to  101°.     The  silver  salt, 

COOAg-CoH,-CO-NH-CioH,5, 
is  a  white,  amorphous  compound.  S.  B.  A.  A. 

New  Compounds  of  the  Camphor  Series  and  a  New 
Terpene.  By  O.  Wallace  (Annalen,  263,  129— 156).— A  further 
investigation  of  the  compound  previously  described  as  fenchole  (this 
vol.,  p.  218),  but  which  is,  perhaps,  better  termed  fenclione^  has 
brought  to  light  numerous  additional  points  of  resemblance  between 
this  substance  and  its  isomeride,  camphor ;  but  what  the  relationship 
between  the  two  compounds  really  is,  remains  at  present  unsolved. 

Fenchone  can  be  easily  obtained  in  a  state  of  purity  by  converting 
it  into  the  crystalline  alcohol  described  below,  then  warming  the 
latter  with  nitric  acid  until  oxidation  is  at  an  end,  and  distilling  the 
regenerated  fenchone  with  steam ;  an  even  simpler  method  is  to 
warm  the  crude  oil,  obtained  by  fractional  distillation,  with  con- 
centrated nitric  acid  (3  parts),  until  all  the  impurities  are  destroyed. 
The  pure  compound  boils  at  192 — 193°,  and  gradually  solidifies,  when 
kept  at  a  low  temperature,  to  a  mass  of  very  hard  crystals,  which 
melt  at  5 — 6°  to  a  liquid  of  sp.  gr.  0*9465  at  19° ;  its  refraction  is 
[?z]d  =  1*46306  at  19°,  from  which  the  molecular  refractive  energy  is 
tound  to  be  44-23,  the  calculated  value  for  a  compound  of  the  com- 
position CioHieO,  containing  no  double  linking,  being  44"11.  The 
specific  rotatory  power  of  fenchone,  purified  by  the  methods  giveu 
above,  is  [ajp  =  Vl'SS*^.  It  combines  with  bromine,  yielding  a 
crystalline,  unstable  additive  compound,  w^hich  is  decomposed  by 
alkalis  with  liberation  of  fenchone;  iodine,  phosphorus  pentachloride, 
phosphoric  anhydride,  and  phosphorus  sulphide,  have  an  action  on 
fenchone  similar  to  that  on  camphor,  but  the  products  have  not  yet 
been  thoroughly  investigated.     Fenchone  dissolves  moderately  easily 
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in  cold  concentrated  hydrochloric  acid,  and  with  cold  sulphuric  acid 
it  seems  to  give  an  unstable  additive  compound,  which  is  decomposed 
by  water;  it  is  only  very  slowly  destroyed  by  boiling  fuming  nitric 
acid,  being  thereby  converted  into  organic  acids  and  a  heavy  oil, 
which  is  insoluble  in  alkalis.  It  is  slowly  oxidised  by  a  warm  solu- 
tion of  potassium  permanganate,  yielding  dimethylmalonic  acid, 
acetic  acid,  and  oxalic  acid  ;  its  physiological  action  is  very  similar  to 
that  of  camphor. 

The  melting  point  of  fenchonoxime  (Joe.  cit.)  depends,  to  a  very 
considerable  extent,  on  the  conditions  of  the  experiment,  and  some- 
times, when  the  oxime  is  heated  quickly,  the  temperature  rises  to 
1(34 — 165°  before  it  is  completely  melted ;  fenchonoxime  is  volatile 
with  steam,  sublimes  readily,  and  boils  at  about  240°  with  only  slight 
decomposition  Avhen  heated  quickly ;  it  is  insoluble  in  soda,  and  its 
specific  rotatory  power  in  alcoholic  solution  is  [a]D  =  65*94°. 

The  anhydride  of  the  oxime  (loc.  cit.)  has  a  sp.  gr.  of  0*898  at  20° ; 
its  specific  rotatory  power  is  [a]D  =  43'31°  and  its  refraction  n©  = 
1-46108  at  20° ;  it  forms  a  crystalline  compound  with  hydriodic 
acid. 

A  hase  of  the  composition  CioHi7*NH2,  isomeric  with  fenchylamine 
(see  below),  is  formed  when  the  anhydride  of  the  oxime  is  reduced 
with  sodium  and  alcohol ;  when  the  product  is  treated  with  hydrogen 
chloride  in  ethereal  solution,  it  behaves  like  an  unsaturated  compound, 
and  forms  a  salt  of  the  composition  CioHi9N,2HCl ;  the  platinochloride 
has  the  composition  (CioHi9N)2,H2PtCl6. 

Fcrmylfe)icliylamine,  CioHn'NH*CHO,  is  obtained  when  fenchone  is 
heated  with  ammonium  formate  at  220 — 250°  for  three  hours ;  it 
crystallises  from  water  or  dilute  alcohol  in  lustrous  plates,  and  seems 

melt  at  87°,  but  portions  remain  unliquefied  until  the  temperature 

es  to  112°. 

Fenchylamine.,  doHn'NHa,  prepared  by  boiling  the  formyl  deriva- 
ve  with  concentrated  hydrochloric  acid,  and  decomposing  the  salt 
thus  produced  with  alkalis,  is  a  colourless  oil,  of  sp.  gr.  0'9095  at  22°, 
and  boiling  at  195°  ;  it  has  an  odour  recalling  both  that  of  piperidine 
and  that  of  benzylamine,  and  it  absorbs  carbonic  anhydride  from  tlie 
air,  forming  a  solid  carbonate ;  its  specific  rotatory  power  in  alcoholic 
solution  is  [a]D  =  —24-63°.  The  hydrochloride,  CioHn-NH2,HCl, 
crystallises  from  water  and  alcohol  in  well-defined,  transparent  prisms. 
The  platinochloride,  (CioHi7*NH2)2,H2PtCl6,  crystallises  from  water  in 
long  prisms,  and  effloresces  when  kept  over  sulphuric  acid.  The 
sulphate  crystallises  in  needles  or  plates,  and  is  not  very  readily 
soluble;  the  nitrate,  the  benzoyl  derivative  melting  at  89*5°,  and  the 
acetyl  derivative  melting  at  92 '  are  easily  obtained  in  crystals.  When 
the  hydrochloride  of  the  base  is  treated  with  sodium  nitrite,  a 
neutral  oil,  which  is  neither  fenchyl  alcohol  nor  a  diazo-compound,  is 
obtained. 

Benzylidencfenchylamine,  CloHn'NICHPh,  is  formed  with  develop- 
ment of  heat  when  the  base  is  treated  with  benzaldehyde;  it  melts 
at  41-5°. 

Fenchyl  cdcohol,  CioHn'OH,  is  obtained  when  fenchone  is  reduced 
with  sodium  and  alcohol ;  the  yield  is  quantitative.     It  is  a  colourless, 
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crystalline  compound,  melts  at  40 — 41°,  boils  at  201°,  and  has  a  sp, 
gr.  of  0*933  at  50°;  it  is  readily  volatile  with  steam,  and  dissolves 
freely  in  alcohol,  ether,  light  petroleum,  and  ethyl  acetate,  but  is  in- 
soluble in  water.  Its  specific  rotatory  power  in  alcoholic  solution  is 
[aju  =  — 10'35°  ;  on  oxidation  with  nitric  acid,  it  is  reconverted  into 
fen  ch  one. 

Fenchyl  chloride,  CioHnCl,  prepared  by  treating  the  alcohol  with 
phosphorus  pentachloride  in  light  petroleum  solution,  boils  at 
84 — 86°  under  a  pressure  of  14  mm.,  and  is  readily  volatile  with 
steam  ;  its  sp.  gr.  is  about  0*9830  at  21°. 

Fenchene,  CioH]6,  is  obtained,  together  with  phenylfenchylamine 
(see  below),  when  fenchyl  chloride  is  heated  with  aniline  ;  when  the 
reaction  is  at  an  end,  the  solution  is  mixed  with  acetic  acid,  and  the 
fenchene  isolated  by  distillation  with  steam.  The  hydrocarbon  boils 
at  158 — 160**,  is  optically  inactive,  and  its  sp.  gr.  is  0*864  at  20° ;  its 
refraction  is  [n]D  =  1*4690  at  20°,  from  which  the  molecular  refractive 
energy  is  found  to  be  43*84,  the  calculated  value  for  CioHis  1^^  being 
43*54.  It  combines  readily  with  bromine  in  glacial  acid  solution, 
yielding,  apparently,  an  unstable  dibromide  of  the  composition 
CioHieBrs;  it  is  moderately  easily  oxidised  by  potassium  permanganate, 
yielding  an  acid  of  the  composition  CioHieOs,  which  melts  at  137 — 138°, 
and  forms  a  sparingly  soluble  silver  salt,  CioHigOaAg.  It  differs  from 
other  terpenes  in  being  comparatively  stable  towards  concentrated 
nitric  acid,  oxidation  taking  place  only  on  warming, 

Phenylfenchylamine,  CloHn'NHPh,  crystallises  from  alcohol  in  large, 
colourless  needles,  and  melts  at  93 — 94°.  F.   S.  K. 

Pyrogenic  Conversion  of  Camphosulphophenols  into  Ordi- 
nary Phenols.  By  P.  Cazeneuve  {Compt.  rend.,  112,  730—732).— 
A  mixture  of  the  barium  salts  of  the  five  camphosulphophenols  pre- 
viously described,  when  subjected  to  dry  distillation,  yields  water; 
sulphur;  gaseous  products,  consisting  of  hydrogen  sulphide,  sulphur- 
ous anhydride,  carbonic  anhydride,  methane,  with  a  small  quantity 
of  propane  or  propylene ;  a  small  quantity  of  hydrocarbons,  probably 
chiefly  paracymene ;  and  homologues  of  ordinary  phenol  in  quantity 
amounting  to  25  per  cent,  of  the  camphosulphophenols. 

The  phenols  boiling  below  210°  consist  of  orthocresol  (m.  p.  31°, 
b.  p.  186°)  and  metacresol,  without  any  trace  of  ordinary  phenol.  The 
first  fractions  of  the  portion  boiling  at  210 — 235°  have  the  composi- 
tion of  mixtures  of  cresols  with  propylphenols,  whilst  the  later 
fractions  have  the  composition  of  mixtures  of  propylphenols  with 
cymophenols.  The  products  seem  to  contain  neither  thymol,  carv- 
acrol,  nor  carvol.  W  hen  heated  with  hydrochloric  acid  at  130°  for  four 
hours,  neither  methyl  chloride  nor  any  other  alkyl  chloride  is  obtained, 
and  Jience  alkyl  ethers  are  absent.  The  composition  of  the  products 
and  their  stability  when  exposed  to  air  and  light  point  to  the  absence 
of  polymerides.  C.  H.  B. 

Morrenole.  By  P.  Aeata  and  C.  Gelzer  {Ber.,  24,  1851—1853). 
— The  recently  expressed  juice  of  the  fruit  of  Morrenia  hrachystefhana 
is   light  yellow,  and  coagulates  after  remaining  for    24  hours  ;  the 
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liquid  portion  is  separated,  boiled,  filtered,  and  evaporated  to  dryness, 
and  the  residue  extracted  with  alcohol ;  the  solution  thus  obtained  con- 
tains considerable  quantities  of  morrenine  (compare  this  vol.,  p.  1122). 

The  coagulated  portion  of  the  juice  is  digested  with  alcohol ;  a 
yellow  resin  remains,  which  smells  of  caoutchouc,  and  is  soluble  in 
carbon  bisulphide.  From  the  alcoholic  solution,  colourless  crystals 
are  deposited  on  cooling,  which  melt  at  168°,  are  insoluble  in  water, 
but  readily  dissolve  in  ether,  light  petroleum,  and  mineral  acids. 
The  compound  is  termed  morrenole,  has  the  formula  O14H22O  or 
15H24O,  and  is  analogous  to  cynanchole,   from  Gynanchum  acutum, 

d  to  asclepion,  from  Asclepia  Syriaca.  J.  B.  T. 

Aspergillin,  a  Vegetable  Hsematin.  By  Gr.  Linossier  (Compt. 
rend.,  112,  807 — 808). — Phipson's  palmellin  is  rose-red,  crystalline, 
and  soluble  in  water,  forming  a  dichroic  solution  which  is  rose-red  by 
transmitted  light,  orange-yellow  by  reflected  light.  The  solution 
is  coagulated  by  heat,  by  ammonia,  potash,  or  alcohol,  but  not  by 
hydrochloric  acid.  When  burnt,  it  leaves  an  ash  containing  calcium, 
chlorine,  and  iron. 

The  author's  aspergillin  is  black,  amorphous,  and  insoluble  in 
water,  but  soluble  in  ammonia  or  potash,  forming  solutions  which  are 
not  coagulated  by  heat  or  by  alcohol.  It  is  precipitated  by  hydro- 
chloric acid.  When  burnt,  it  leaves  a  residue  consisting  of  ferric  oxide. 
II  It  is  clear  therefore  that  aspergillin  is  not  identical  with  palrael- 
Kn,  and  that  the  latter  is  not  analogous  to  haematin  (compare  this 
foL,  p.  845).  C.  H.  B. 

[  Humic  Compounds.  By  Berthelot  and  Gr.  Andr6  (Gompt. 
rend.,  112,  916 — 922). — The  results  described  in  this  paper  were 
obtained  with  artificial  humic  compounds.  1500  grams  of  sugar, 
boiled  for  a  long  time  with  concentrated  hydrochloric  acid,  gave 
236  grams  of  humic  matter  insoluble  in  water ;  when  dried  at  100°, 
it  had  the  composition  C,  66-41  ;  H,  4-57  ;  O,  29-02  =  100,  which 
agrees  with  the  formula  CigHuOe.  Another  preparation  contained 
C,  63-91 ;  H,  4-58 ;  O,  31-51  =  100,  which  agrees  with  the  formula 
CisHieO, ;  the  product  obtained  by  the  action  of  hydrochloric  acid  on 
the  alkali  salts  has  the  same  composition.  The  first  compound  is 
humic  anhydride ;  the  second  is  the  true  humic  acid.  Both  compounds 
when  left  in  contact  with  water  swell  up  and  acquire  a  gelatinous 
<;onsistence,  in  this  respect  resembling  colloids.  In  presence  of  excess 
of  potash,  even  in  somewhat  dilute  solution,  humic  acid  yields  an 
insoluble  colloidal  salt,  C18H13K3O7  +  tiHsO,  which  is  decomposed 
by  prolonged  washing  with  water,  two- thirds  of  the  alkali  being 
removed,  whilst  a  salt,  CisHisKOt,  is  left.  This  last  salt  is  formed 
when  humic  acid  or  the  anhydride  is  left  in  contact  with  even  a  very 
dilute  solution  of  potash ;  it  is  but  slightly  decomposed  by  water, 
even  after  prolonged  boiling.  Carbonic  acid  is  practically  without 
eifect  in  the  cold,  but  dilute  hydrochloric  acid  removes  the  whole  of 
the  potassium.  On  the  other  hand,  the  anhydride,  or  acid,  slightly 
decomposes  a  solution  of  potassium  chloride  with  liberation  of  a  small 

n quantity  of  hydrochloric  acid. 
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CisHisNaOT,  which  is  insoluble,  and  in  presence  of  excess  of  soda 
another  salt  is  formed,  containing  not  quite  three  times  as  much 
sodium.  The  latter  compound  loses  alkali  when  washed  with  water, 
and  is  converted  into  the  first  salt.  Barium  hydroxide  and  calcium 
hydroxide  behave  similarly,  forming  two  salts,  one  of  which  is  decom- 
posed by  water. 

In  contact  with  excess  of  dilute  ammonia,  humic  auhydride  forms 
an  insoluble,  gelatinous  compound  containing  4  mols.  NH3.  The  pro- 
duct seems  to  be  an  acid  amide ;  it  does  not  lose  ammonia  at  40°  in  a 
current  of  hydrogen  ;  at  100°,  there  is  a  distinct  loss  of  nitrogen,  and 
if  the  residue  is  boiled  with  magnesia  and  water,  ammonia  is  evolved, 
but  all  the  nitrogen  is  not  expelled. 

When  heated  with  ammonia  in  sealed  tubes  at  100°,  humic  anhydr- 
ide combines  with  about  9  per  cent,  of  ammonia,  and  forms  an 
insoluble  product  which  can  be  dried  at  100°,  and  does  not  lose  all  its 
nitrogen  when  boiled  with  magnesia.  C.  H.  B. 

Constitution  of  Rings  containing  Five  Atoms.  By  E.  Bam- 
berger (Ber.^  24,  1758 — 1764). — Stohmann  and  Kleber  have  shown 
(this  vol.,  p.  377)  that  when  compounds  containing  the  benzene  and 
thiophen  nuclei  are  hydrogenised,  the  first  addition  of  H3  has  a 
different  thermal  value  to  that  of  the  second  and  third  additions^ 
which  latter  have  the  same  value.  The  author  noticed  a  similar 
difference  in  the  case  of  pyrroline  and  its  hydrogenised  derivatives 
when  the  alterations  of  basicity  are  compared  instead  of  the  thermal 
values,  thus : — pyrroline  has  very  feeble  basic  properties,  whilst 
its  di-  and  tetrahydro-derivatives  are  strong  bases.  This,  he  believes,^ 
may  be  explained  by  assigning  to  pyrroline  a  centric  formula  in  which 
the  nitrogen  exists  in  the  pentavalent  condition,  and  to  the  di-  and 
tetrahydro-derivatives  a  mixed  formula  and  an  alicyclic  formula 
respectively,  containing  trivalent  nitrogen.  The  same  applies  to 
indole.  The  paucity  of  facts  precludes  for  the  present  the  extension 
of  the  discussion  to  other  ring  compounds  containing  five  atoms — 
thiophen,  furfuran,  &c.  A.  R.  L. 

Hantzsch's  Pyridine  Synthesis.  By  C.  Beyer  (Ber.,  24,  1662— 
1670). — The  author  brings  forward  a  modified  explanation  of 
Hantzsch's  pyridine  synthesis,  based  on  the  i-esults  obtained  by 
Claisen  (J.  yr.  Ghem.  [2],  35,  413;  Annalen,  218,  161),  on  the  con- 
densation of  aldehydes  with  ethereal  salts  of  ketonic  acids.  Claisen 
has  stated  that  the  group  •C0*CH2*C0*  attacks  a  double  bond 
between  two  carbon  atoms  in  such  a  way  that  one  hydrogen  atom  of 
the  methylene  combines  with  one  carbon  atom,  and  the  residue^ 
•CO'CH'CO',  with  the  other  carbon  atom.  Thus  ethyl  malonate 
and  ethyl  ethylidenemalonate  combine  according  to  the  equation 
MeCH:C-(C00Et)2  +  CHsCCOOEt)^  =  CHMeCCHrCOOEt).]^.  The 
author  has  studied  Hantzsch's  synthesis  from  the  point  of  view  indi- 
cated by  the  above  reaction.  He  considers  that  in  the  presence  of 
ammonia,  aldehyde  ammonia,  or  ethyl  paramidoacetoacetate,  the  con- 
densation takes  place  in  the  following  stages  : — First,  the  aldehyde 
condenses  with  the  ethyl  acetoacetate  to  form  ethyl  ethylidinacetoacet- 
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ate,  the  latter  then  combines  with  a  second  molecule  of  the  ethyl  aceto- 
acetate  to  form  ethyl  ethylidenediacetoacetate,  and  then  the  ammonia 
acts  on  the  latter  with  formation  of  ethyl  dihydrocollidinedicarboxyl- 
ate.  This  is,  however,  contrary  to  the  observation  of  Hantzsch,  that 
ethyl  benzylidenediacetoacetate,  which  has  an  analogous  constitution 
to  the  above,  does  not  yield  a  pyridine  derivative  with  ammonia.  It 
was  therefore  necessary  to  determine  if  a  similar  reaction  took  place 
between  ethyl  ethylidenacetoacetate  and  ethyl  paramidoacetoacetate. 
If  ethyl  ethylidenacetoacetate  is  mixed  in  molecular  proportion  with- 
ethyl  paramidoacetoacetate,  heat  is  evolved,  a  brisk  reaction,  with 
evolution  of  water,  takes  place,  and  almost  pure  ethyl  dihydrocol- 
lidinedicarboxylate  is  obtained.  The  latter  melts  at  130°,  and,  when 
oxidised  with  nitrous  acid,  yields  ethyl  collidinedicarboxylate  boiling 
at  308°.  In  a  similar  way,  ethyl  benzylidenacetoacetate  and  ethyl 
paramidoacetoacetate  give  ethyl  dihydrophenyllutidinedicarboxylate. 
The  intermediate  additive  compounds,  which  the  author  assumes  are 
formed  in  the  above  reactions,  cannot  be  separated. 

The  ammonia  derivatives  of  benzoylacetone  and  of  acetylacetone,. 
corresponding  with  ethyl  paramidoacetoacetate,  were  also  examined 
in  support  of  the  above  view.  When  benzoylacetonimide  and  ethyl 
ethylidenacetoacetate  are  warmed  together  in  molecular  proportion, 
a  brisk  reaction  takes  place,  water  is  eliminated,  and,  on  cooling,  a 
yellow,  crystalline  mass  of  ethyl  Z-henzoyldihydrocollidinecarhoxylate 
is  obtained.  It  crystallises  from  alcohol  in  yellow  leaflets,  melts  at 
86 — 187°,  is  an  indifferent  substance,  dissolves,  however,  in  concen- 

ated  mineral  acids,  but  is  precipitated  unchanged  on  addition  of 
ater. 

Ethyl  S-henzoylcollidinecarboxylate  is  obtained  by  oxidising  the  fore- 
going compound,  suspended  in  alcohol,  with  nitrous  acid.  The  pro- 
duct is  washed  with  ether,  the  nitrate  decomposed  with  potash,  and 
'  e  free  base  extracted  with  ether.  It  forms  a  viscid,  pale-yellow 
iquid  which  partially  decomposes  on  boiling,  and  so  gives  no  constant 
boiling  point.  It  dissolves  easily  in  dilute  hydrochloric  or  sulphuric 
acid,  and  double  salts  are  obtained  on  adding  picric  acid  or  platinic 
chloride  to  the  solution.  The  hydrochloride  crystallises  in  prisms  and 
melts  at  192°.  The  platinochloride  crystallises  from  dilute  hydro- 
chloric acid  in  needles. 

The  methylimide  of  benzoylacetone,  COPh'CHg'CMelNMe,  which 
is  obtained  by  allowing  a  mixture  of  benzoylacetone  and  methylamine^ 
to  remain  some  time,  or  by  heating  the  mixture  under  pressure,  and 
crystallises  from  light  petroleum  in  beautiful  leaflets  melting  at 
74 — 75°,  behaves  in  a  similar  way  to  benzoylacetonimide. 

Ethyl  methylhenzoyldihydrocollidinecarhoxylate  [Me  =  1]  is  obtained 
by  mixing  the  above  methylimide  with  ethyl  ethylideneacetoacetate ; 
it  crystallises  from  light  petroleum  in  yellowish-white  needles,  and 
melts  at  97^. 

Ethijl  Z-acetyldihydrocoUidinecarhoxylate  is  obtained  in  a  similar  way 
from  acetylacetonimide.  When  the  latter  is  mixed  with  ethyl  ethyl- 
ideneacetoacetate, a  clear  solution  is  obtained,  heat  is  evolved,  and  on 
heating  on  the  water-bath  water  is  eliminated.  Alcohol  is  then  added, 
and   the  mixture   cooled,  when  a  crystalline  mass   is  obtained.     It 
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crystallises  from  dilute  methyl  alcohol  in  flat,  yellowish- white  needles, 
melts  at  120°,  and  resembles  the  analogous  compounds  described 
above.  E.  C.  R. 

Oxidation  of  Aniluvitonic  Acid.  By  C.  Bottinger  (Annalen, 
^63,  247— 248).— Doebner  and  Miller  (Abstr.,  1886,  721)  found  that 
-quinaldine,  on  oxidation,  yields  acetanthranilic  acid  and  oxalic  acid, 
and  that  a-alkylcinchonic  acids  give  only  anthranilic  acid  derivatives. 
The  author  has  previously  shown  (Ber.,  15,  133)  that  aniluvitonic 
acid  gives,  on  oxidation  with  potassium  permanganate,  the  same 
pyridinetricarboxylic  acid  as  is  obtained  from  uvitonic  acid  under  the 
same  conditions ;  a  repetition  of  these  experiments,  which  seem  to 
have  been  overlooked  by  DoebDer  and  Miller,  has  confirmed  the 
results  previously  published.  F.  S.  K. 

/3-Picoline.  By  P.  Schwakz  (Ber.,  24,  1676— 1678).— ;3-Pico- 
line  is  prepared  by  adding  anhydrous  glycerol  (250  grams)  to  a 
mixture  of  phosphoric  anhydride  (200  grams)  and  dry  ammonium 
phosphate  (100  grams).  The  mixture  is  heated  on  the  sand-bath 
in  a  reflux  apparatus  for  about  50  hours,  then  diluted  with  water,  and 
sodium  hydroxide  added  to  the  well-cooled  mixture.  It  is  then  dis- 
tilled until  the  distillate  reacts  only  faintly  alkaline.  The  dilute 
solution  of  the  base  so  obtained  is  mixed  with  solid  soda  and  again 
distilled,  when  almost  all  the  picoline  is  obtained  in  the  first  fractions, 
and  is  precipitated  on  addition  of  potash,  and  dried  over  potash.  It 
boils  at  140'5 — 143°,  the  greater  part  between  141 — 142°.  When 
heated  with  benzaldehyde  and  a  small  quantity  of  zinc  chloride  at 
•230°,  a  small  quantity  of  stilbazole,  CisHuN,  is  obtained,  identical 
with  that  obtained  by  Baurath  from  a-picoline  (Abstr.,  1888,  65,  608), 
and  most  of  the  y3-picoline  remains  unchanged.  Hence  the  author 
■concludes  that  /3-picoline  prepared  in  the  above  way  contains  a  small 
quantity  of  a-picoline,  and  that  the  former  does  not  condense  with 
benzaldehyde.  All  attempts  to  obtain  a  condensation  product  from 
/3-picoline  and  benzaldehyde,  or  chloral,  were  unsuccessful. 

The  above  results  give  a  method  of  obtaining  y3-picoline  free  from 
a-picoline.  /3- Picoline,  obtained  as  above,  was  converted  into  the 
mercurochloride,  the  latter  recrystallised  and  decomposed.  The 
/3-picoline  obtained  boiled  at  141-5 — 142°.  It  was  heated  with  benz- 
aldehyde and  zinc  chloride  at  225 — 230°.  A  small  quantity  of  stilb- 
azole was  obtained.  The  unattacked  base  was  recovered  and  con- 
verted into  the  mercurochloride.  The  latter  melts  at  147 — 149°. 
The  regenerated  base  boils  at  141*5°  (uncorr. ;  143*5°,  corr.),  and  has 
the  sp.'gr.  0-97256  at  0°/4°.  The  platinochloride  melts  at  201—202°, 
the  aurochloride  at  186°,  and  the  picrate  at  149 — 150"". 

E.  C.  R. 

Synthesis  of  Oxypyridine  and  Piperidine  Bases,  By  A. 
Ladenburg  (Ber.,  24,  1619—1628;  compare  Abstr.,  1890,  67).— 
c£,Picolylalkine,  C5l^H4-CH2-CHo-OH,  boils  at  114—116°  under  a 
pressure  of  9  mm.  The  benzoyl  deficative,  C5NH4*CH2'CHo*OBz,  is  a 
viscid  liquid ;  ihe platinocJiloride,  (Ci4NHi302)2,H2PtCl6,  crystallises  from 
water  and  melts  at  164 — 168° ;  the  aurochloride  is  deposited  in  broad, 
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lustrous    prisms.      Picolinic    acid    is    the    sole    oxidation    product  of 
picrylalkine ;  no  pyridylacetic  acid  could  be  detected. 
The  corrected  boiling  point  of  a-pipecolylalkine, 

CsNH.o-CH^-CHojOH, 

is  234*5^.  The  hydrochloride  and  m-ercurochloride  are  both  crystal- 
line, and  the  former  is  very  hytrroscopic.  The  benzoyl  derivative 
yields  a  hydrochloride  which  crystallises  in  small,  colourless  plates. 

Methyl-oL-pipecoh/hilkine,     CsNHyMe-GHa-CH/OH,    is    prepared    by 
Leating-  a-pipecolylalkine  with  5 — 6  parts  of  potassium  methyl  snlpli- 
?«te  for  12 — 24  hours  on  the  water-bath ;  the  base  is  purified  by  means 
[of  the  mercurochloride,  and  forms  a  colourless,  viscid  liquid  boiling 
at  232'5°   (corr.).     The  platinochloride  is   not  crystalline;  the  auro- 
chloride  melts  at  169—170°.    The  mercurochloride,  CHNHigOC^SHgCla, 
.is  deposited  in  welbdeveloped  crystals  which  melt  at  214°  without 
^decomposition.     On  heating  the  base  with  methyl  iodide  in  alcoholic 
solution,  methylpipecolylalklne  rtiechiodide,  C5NH9Me*CH2*CH2*OH,MeI, 
is  deposited  in  colourless  prisms.     The  hydrochloride  does  not  crystal- 
lise ;  the  jj lilt inochloride  melts  at  IVS"";  the  aurochloride  crystallises  in 
lustrous,  yellow  needles,  and  melts  at  211 — 212°.     On  treatment  of 
the    base   with    tropic    acid    and    hydrochloric    acid,   a  compound  is 
obtained  which  affects  the  eyes  in  a  similar  manner  to  atropine ;  on 
this  account,  and  from  the  general  likeness  of  the  other  derivatives 
to   those    of  tropine,  the    author   regards    the    base    as    a    dihydro- 
;ropine.     All    attempts    hitherto   made    to   prepare   tropine    by   the 
oxidation  of  this  hydrotropine  have  failed  ;  on  treatment  with  potas- 
sium ferri cyanide  at  the  ordinary  temperature,  a  compound  is  obtained 
which  is  isomeric  with  tropine,  and  is  therefore  termed  paratropine  ; 
ht  is  a  colourless,  strongly  alkaline  liquid  boiling  at  200 — 203",  and 
'readily  dissolves  in  ether.     The  hydrochloride  is  crystalline  and  readily 
soluble;    the    aurochloride,    CmNHi50,HAuC14,   is   deposited  in    small 
plates  which  melt  at   181 — 182''  ;  the  platinochloride  crystallises  in 
transparent,  orange-yellow  prisms  belonging  to  the  monosymmetric 
system,  and    melts  at  195 — 197°  with  decomposition.     The  mercuro^ 

Iciiloridp,    C^NHioOjIlChGHgCls,    is    deposited    from    water   in   small 
crystals  melting  at  225"  with  decomposition. 
By  the  action  of  hydriodic  acid  and  phosphorus  on  paratropine  at 
150°,  a  compound  is  formed  which  crystallises  fiom  water  in  colourless 
needles,  and  is  probably  an  iodide,  J.  B.  T. 

7-Dipyridyl  and  7-Dipiperidyl.  By  F.  B.  Ahkens  (Ber.,  24, 
1478 — 1480). — The  7-dipiporidyl  previously  described  by  the  author 
(A.bstr.,  1889,  59)  is  not  a  pure  compound,  but  contains  another 
substance  which  may  be  separated  by  converting  the  bases  into  their 
nitroso-compounds,  that  of  7-dipiperidyl  being  a  solid  and  the  other 
a  liquid.  7-Dipyridyl  is  best  prepared  by  allowing  sodium  to  act  on 
pyridine  at  the  ordinary  temperature  in  closed  vessels  until  a  homo- 
geneous, black,  pulverulent  mass  is  obtained  ;  this  is  exposed  to  the 
air  until  it  becomes  yellowish-white,  then  extracted  with  cold  water, 
and  the  insoluble  portion  recrystallised  from  the  hot  liquid.  It  is 
reduced  in  amyl  alcohol  solution  with  a  large  excess  of  sodium,  the 
VOL.  LX.  4   d 
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solution  acidified  with  coucentrated  hydrochloric  acid,  and  the 
aqueous  layer  treated  with  sodiam  nitrite.  On  cooling,  slender, 
yellowish  needles  separate,  which  are  extracted  with  chloroform,  the 
extract  evaporated,  and  the  residue  recrystallised  from  alcohol.  The 
nitroso-^l-dipiptridyl  tlius  obtained  forms  yellow  crystals  and  melts  at 
141 — 143^.  The  free  '^/-dipiperidijl  is  prepared  from  the  nitroso-com- 
pound  by  dissolving  it  in  concentrated  hydrochloric  acid,  passing 
in  hydrogen  chloride,  then  adding  freshly  prepared  soda  solution, 
and  extracting  at  once  with  eth(r.  The  extract  is  dried  with 
potash  and  evaporated,  the  dipipeiidyl  being  obtained  in  broad, 
transparent  needles,  which  are  hygroscopic,  absorb  carbonic  anhydr- 
ide from  the  air,  and  melt  at  about  160".  The  hydrochloride  crystal- 
lises in  needles  ;  the  platinochloridf,  CioH..ii^2.H2ptCl6,  in  very  stable 
plates;  and  the  aurocJilunde,  Ci„H,.oNo,2HAuCl4,  in  long  needles  which 
gradually  decompose  when  heated  above  220".  The  inerciirocUloride 
forms  stellate  aggi-egates  of  slender  needles,  is  readily  soluble  in  hot 
water,  and  melts  with  blackening  at  226 — 227°.  The  picrate  forms 
sparingly  soluble,  jagged  plates  and  blackens  when  heated  above  2UU'\ 

H.  G.  C. 
Oxidation  of  Quinoline  Derivatives.  By  W.  v.  Miller  {Ber., 
24,  19U0— 1922  ;  see  also  Abstr.,  1890,  1324).— The  results  obtained 
by  various  observers  show  that  when  alkyl  halogen  additive  com- 
pounds of  quinoline  are  oxidised  with  permanganate,  the  pyridine  ring 
is  destroyed,  and  derivatives  of  orthoamidobenzoic  acid  are  obtained. 
The  pyridine  ring  is  also  destroyed  in  the  case  of  carbostyril  and 
cynurin,  and  generally  in  the  case  of  hydiogen  additive  compounds. 
Both  nuclei  are  destroyed  in  the  oxidation  of  cai'bostyril  methyl  ether 
and  methylpseudocarbostyril.  The  benzene  nucleus  is  destroyed  in 
aqueous  or  alkaline  solution  in  the  case  of  the  following  quinoline 
derivatives  which  contain  substituents  in  the  benzene  nucleus : — 
Parabromoquinoline,parabromanauitroquinoline,ortho-and  para-nitro- 
quinoline,  a-  and  /3-dmitroquinoline,  ortho-  and  para-hydroxyquinol- 
inecarboxylic  acids,  orthohydroxydithioquinolinecarboxylic  acid, 
orthoquinolinesulphonic  acid,  orthohydroxyquinoline,  orthohydroxy- 
paramidoquinolinc,  and  a-hydroxyquinoliuesul  phonic  acid.  The 
benzene  nucleus  is  destroyed  in  acid  solution  in  the  case  of  paramido- 
phenylquinoline.  Both  the  pyridine  and  benzene  nuclei  are  destroyed 
on  oxidation  of  7-bromoquinoline  in  aqueous  solution.  Qoinoline 
derivatives  which  contain  substituents  in  both  nuclei,  generally 
undergo  oxidation  with  destruction  of  the  benzene  ring. 

From  the  above  results,  no  general  (,'onclusion  can  be  drawn  unless 
it  is  assumed  that  the  pyridine  nucleus  is  destroyed  in  all  cases  wheie, 
according  to  v.  Baeyer  and  Bamberger,  the  equality  of  the  "  central  " 
or  "  potential "  valence  of  the  pyridine  nucleus  is  destroyed,  or  whei-e 
ihe  pyridine  nitrogen  becomes  pentavalent.  The  latter  occurs  in  the 
oxidation  of  quinoline  derivatives  in  acid  solution  ;  t'nus,  on  oxidation 
of  aniluvitonic  acid  in  alkaline  solution,  the  benzene  nucleus  is 
destroyed,  in  acid  solution  the  pyridine  nucleus.  In  some  other 
cases,  where  oxidation  takes  place  with  difficulty  in  alkaline  liquids, 
it  takes  place  easily  in  acid  liquids.  Paramidophenylquinoline  is  an 
exception,    fur   in    acid    solution    it   yields    a-hydruxynicotinic  acid ; 
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probably  the  presence  of  the  amido-group  has  weakened  the  benzene 
nucleas. 

When  quinoline  is  oxidised  in  an  aqueous  solution  with  potassium 
permang-auate,  the  benzene  nucleus  is  destroyed,  and  pyridinedicarb- 
oxylic  acid  is  obtained.  Ortliotoluquinoline  and  paratoluquinoline  in 
like  manner  yield  pyridinedicarboxylic  acid. 

The  oxidation  of  methylqninolines,  in  which  the  methyl  is  in  tlie 
pyridine  nucleus,  is  influenced  by  the  position  of  the  methyl  ^roup. 
If  the  methyl  e:roup  is  in  the  -/-position,  then  the  benzene  nucleus  is 
destroyed.  If  it  is  in  the  a-position,  then  the  pyridine  nucleus  is 
destroyed.  Substitution  in  the  benzene  nucleus  does  not  appear  to 
affect  this  rule.  In  the  case  of  /i-methylquinoline,  both  nuclei  are 
^^_.  destroyed,  and  oxalic  acid,  carbonic  anhydride,  and  ammonia  are 
^^Bfformed.  If,  besides  methyl  in  the  a  position,  a  second  methyl  group 
^^Bis  present,  then  if  the  second  methyl  group  is  next  the  a-methyl,  the 
^^B pyridine  nucleus  is  destroyed  ;  if  the  second  methyl  group  is  in  the 
^^■7-position,  the  benzene  nucleus  is  destroyed. 

^^B  If  the  pyridine  nucleus  contains  carboxyl,  then  the  benzene  nucleus 
^^Bis  always  destroyed,  and  a  pyridinecarboxylic  acid  is  formed. 
^^B  Orthotoluquinaldine. — The  base  (10  grams)  is  suspended  in  1^  litres 
of  water  and  permanganate  (42  grams)  dissolved  in  water  (500  c.c.) 
gi-adually  added  ;  the  mixture  is  made  neutral  or  faintly  acid  with 
sulphuric  acid,  and  heated  for  1 — 2  hours  on  the  water-bath.  The 
filtered  solution  is  evapoi-ated  to  dryness,  and  the  product  extracted 
with  absolute  alcohol ;  the  alcoholic  solution  deposits  a  mixture  of 
the  acid  and  its  potassium  salt;  it  is  dissolved  in  soda,  and  the 
acid  precipitated  with  hydrochloric  acid  ;  it  was  identified  as  acetyl- 
amidotoluic  acid.  It  crystallises  from  water  or  alcohol  in  shining, 
prismatic  needles,  melts  at  193 — 194°,  and  is  easily  soluble  in  hot 
water  and  alcohol,  sparingly  in  ether,  and  insoluble  in  dilute  mineral 
acids;  in  concenti'ated  miner.il  acids  it  dissolves  with  decomposition. 

I  The  diver  salt  forms  white  needles,  and  quickly  darkens  on  exposure 
io  light.  The  calcium  salt  forms  white,  shining  plates. 
If  the  acid  is  heated  above  200",  or  if  it  is  distilled  with  baryta, 
carbonic  anhydride  is  split  off,  and  orthotoliiidine  is  obtained. 
x-ji-Di^nethylparatvluquinolirie  was  oxidised  as  described  by 
Doebner  and  v.  Miller  for  quinaldine  ;  the  acid  obtained  gave 
numbers  corresponding  with  metliijlacetanthranilic  acid  ;  it  crystallised 
from  alcohol  and  water  in  white,  asbestos-like  needles,  and  melted  ut 
193— 194^ 

Ethylquinoline  [Et  =  2'],  when  oxidised  in  alkaline  solution, 
gives  very  bad  results.  In  acid  solution,  however,  oxidation  takes 
place  easily  in  the  cold.  The  base  is  dissolved  in  dilute  sulphuric 
acid,  gradually  mixed  with  a  solution  of  permanganate,  and  the  mix- 
ture kept  acid  by  constant  add.tions  of  sulphuric  acid.  The  acid 
obtained  was  identifled  as  propionylorthamidubenzoic  acid.  It  crys- 
tallises best  from  high  boiling  petroleum  in  white,  lustrous  needles, 
and  melts  at  117°. 

Methylquinoline  [Me  =  3']  is  best  prepared  by  saturating  a  mixture 
of  formaldehyde  (^10  per  cent.,  100  grams)  and  propaldehyde 
(85  grams)    with   dry   hydrogen    chloride,  adding  to  a  mixture    of 
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aniline  (120  grams)  and  concentrated  hydrochloric  acid  (240  grams), 
and  heating  in  a  reflax  apparatus  for  some  hours  on  the  water-bath. 
The  oxidation  gave  very  bad  results.  The  base  (10  grams)  was 
suspended  in  5  per  cent,  caustic  potash  (1500  grams),  and  heated  in 
a  reflax  apparatus  on  the  water  bath.  The  products  were  ammonia, 
carbonic  anhydride,  oxalic  acid,  the  oxalate  of  the  base,  a  brown, 
resinous  mass,  and  some  quantity  of  the  base  which  remained  un- 
changed. 

Dimethylquinoline  [Me2  =  2'  :  4']  is  purified  by  conversion  into  the 
picrate,  decomposing  the  latter  with  soda,  distilling  with  steam,  and 
finally  by  fractional  distillation.  It  boils  at  2t50 — 261".  For  the  oxi- 
dation, the  base  (10  grams)  is  suspended  in  7  per  cent,  potassium 
carbonate  solution  (1500  c.c),  4  per  cent,  permanganate  solution 
gradually  added,  and  the  mixture  heated  on  the  water-bath.  The 
product  contains  a  condsiderable  quantity  of  oxalic  acid;  it  was 
neutialised,  converted  into  the  silver  salt,  then  into  the  barium  salt; 
the  latter  decomposed,  and  the  acid  crystallised  from  absolute  alcohol. 
It  was  identified  as  picolinetricarboxylic  acid  ;  it  crystallises  in  white, 
fibious  crusts,  turns  yellow  at  189",  begins  *o  sublime  at  210°,  turns 
brown  at^  210 — 230°,  and  melts  at  235°  with  frothing  and  evolution  of 
carbonic  anhydride.  Together  with  the  above  acid,  a  small  quantity 
of  the  tetracarboxylic  acid  is  formed.  The  same  result  is  obtained 
by  oxidation  in  the  cold. 

Quinaldinicacid  is  best  prepared  by  oxidising  benzylidenequinaldine 
with  chromic  acid.  Benzylidenequinaldine  is  prepared  by  heating 
quinaldine  (115  grams)  with  benzaldehyde  (90  grams)  for  4 — 5  houre 
in  a  sulphuric  acid  bath  at  140 — 150°,  and  adding  zinc  chloride  to  the 
mixture  from  time  to  time  until  the  further  addition  of  zinc  chloride 
causes  no  reaction.  The  mixture  is  then  poured  into  a  basin,  and 
the  crystalline  mass  extracted  with  concentrated  hydrochloric  acid 
and  hot  water;  the  filtered  solution,  on  cooling,  deposits  crystals 
of  benzylidenequinaldine  hydrochloride.  The  latter  was  filtered 
off  and  decomposed  with  ammonia,  and  the  benzylidenequinaldine 
dried  on  porcelain  plates  and  crystallised  from  alcohol.  It  crys- 
tallises in  colourless  needles,  melts  at  99 — 100°,  is  insoluble  in 
water,  and  easily  soluble  in  chloroform  and  carbon  bisulphide. 
The  benzylidenequinaldine  (10  grams)  is  dissolved  in  dilute  sulph- 
uric acid  (2(jO  c.c),  the  solution  gently  boiled,  and  chromic  acid 
(15  grams)  in  water  (70  grams)  and  concentrated  sulphuric  acid 
(75  grams)  gradually  added.  When  the  mixture  has  cooled  some- 
what, J  litre  of  water  is  added,  and  the  mixture  allowed  to  stand 
48  hours.  The  solution  is  freed  from  benzoic  acid  by  extraction  with 
ether;  the  chromium  precipitated  with  ammonia,  filtered  hot,  and 
the  filtrate  evaporated  to  dryness  and  extracted  with  alcohol.  The 
quill aldinic  acid  crystallises  from  water  in  asbestos-like  needles,  and 
melts  at  156°. 

The  oxidation  is  carried  out  as  follows  : — The  quinaldinic  acid 
(10  grams)  is  dissolved  in  water  (500  grams)  containing  a  slight 
excess  of  potassium  carbonate,  and  the  cold  solution  gradually  mixed 
with  a  cold  saturated  solution  of  permanganate  (41  grams),  and 
allowed  to  remain  fur  a  few  days.    It  is  then  heated  on  the  water- bath, 
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filtered,  and  the  filtrate  acidified  with  sulphuric  acid,  and  dilute  per- 
manganate added  as  long  as  it  is  at  once  decolorised.  The  solution 
is  then  neutralised  with  ammonia  and  concentrated  on  the  water-bath, 
again  acidified  with  sulphuric  acid,  and  the  sulphate  precipitated  with 
alcohol;  after  being  treated  in  this  way  once  or  twice  to  get  rid  of 
all  the  sulphate,  the  filtrate  is  concentrated  and  allowed  to  crystallise. 
After  some  days,  a  crystalline  crust  of  pyridinetricarboxylic  acid 
[(C00H)3  =  2  :  5  :  6]  is  obtained.  It  is  puritied  by  conversion  into  the 
calcium  salt,  decomposing  with  sulphuric  acid,  converting  into  silver 
salt,  and  decomposing  with  hydrogen  sulphide.  It  crystallises  from 
water  in  thin  leaflets,  gives  off  carbonic  anhydride  at  130°,  melts  at 
236 — 237°,  and  decomposes  again  above  237  ',  and  is  easily  soluble  in 
dilute  alcohol  and  water,  almost  insoluble  in  ether,  absolute  alcohol, 
and  acetic  acid.  The  solution  neutralised  with  ammonia  gives  white, 
insoluble  precipitates  with  barium  chloride,  calcium  chloride,  lead 
nitrate,  and  silver  nitrate;  an  olive-green  precipitate  with  copper 
acetate,  a  yellowish- white  with  ferric  chloride,  and  a  carmine-red 
with  ferrous  sulphate. 

a-Methylcinchoniiiic  acid  is  obtained  by  gradually  adding  aniline 
(1  mol.)  to  a  mixture  of  acetylcarboxj^ic  acid  (1  mol.)  and  acetalde- 
liyde  (1  mol.)  diluted  with  absolute  jilcohol,  and  heating  the  mixture 

r  4 — 5  hours  in  a  reflux  apparatus  on  the  waler-biith. 

For  oxidation  in  alkaline  solution,  the  acid  (10  grams)  is  dissolved 
m  warm  water  containing  a  sliglit  excess  of  potassium'  carbo'nate, 
])ermanganate  (56  grams  in  1|  litres  of  water)  added,  and  the  mix- 
ture warmed.  The  solution  contained  oxalic  acid  and  an  acid  which, 
on  analysis,  gave  numbers  corresponding  with  picolinetricarboxylic 
acid.     The  latter  was  extremely  difficult  to  purify,  is  easily  soluble  in 

■Walter,  insoluble  in  alcohol   and  ether,  and  decomposes  at  210 — 22  J°. 
■  ith  iron  sulphate  it  gives  a  red  coloration. 
■In  acid  solution,  the  oxidation  takes  place  in  the  cold,  and  acetyl- 
Pthranilic  acid  (m.  p.  179—180°)  is  obtained.  E.  C.  R. 

Alicyclic  Homology.  By  E.  Bamberger  (Ber.,  24,  1897—1899). 
— In  accordance  witli  the  views  lately  put  forward  by  the  author, 
dihydroindole  and  tetrahydroquinoline,  although  derived  from  dis- 
tinctly different  mother  substances,  ought  both  to  behave  like  alkyl- 
ated anilines.  J)ihydroindole  itself  is  not  known  ;  the  author  has, 
therefore,  compared  the  homologous  dihydromethylketole  with  tetra- 
hydroquinoline. These  two  bases  are  related  to  each  other  in  the 
same  way  as  propylaniline  to  isopi^opylaniline.  The  author  finds  that 
they  behave  alike.  Thus  hydrometiiylketole,  when  treated  with  a 
diazo-compound  in  the  pi-esence  of  sodium  acetate,  like  hydroquinol- 
ine,  yields  a  diazoamido-compound  which  crystallises  in  beautiful 
columns.  In  the  presence  of  mineral  acids,  the  reaction  also  takes 
])lace  as  wdtli  hydroquinoline,  and  the  azo-groifp  enters  the  benzene 
nucleus  in  the  para-position.  The  azo-dye  so  obtained  closely 
resembles  the  corresponding  hydiX)quinoline  dye,  yields,  on  reduction, 
a  diamine  which  gives  the  same  characteristic  colour  reaction  as 
paramidotetrahydroquinoline,  and,  like  the  latter,  behaves  as  an  alkyi- 
paraphenylenediamine.  E.  C.  R. 
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Methoxydihydroxydihydroquinoline.  By  A.  Eichexgrux  and 
A.  EiNHOKN  (Annalen,  262,  133 — 181). — MetacMorohenzaldthydtt- 
phevylhydrazone,  CeHiCl-CHiNsHPli,  crystallises  fi-om  alcohol  in 
colourless  needles,  melts  at  134 — 135^.  and  is  readily  soluble  in 
alcohol,  ether,  ethyl  acetate,  and  chloroform,  but  more  sparingly  in 
lio-ht  petroleum :  its  alcoholic  solution  decomposes  on  keeping. 

Orthonitrometaddorohenzalflehyde,  NOo'CfiUsChCHO,  is  obtained 
Avhen  metachlorobenzaldehyde  (compare  Erdmann  and  Schwechten, 
this  vol.,  p.  448)  is  added,  drop  by  drop  to  a  well -cooled  mixture  of 
concentrated  sulphuric  acid,  and  potassium  nitrate;  it  crystallises 
from  alcohol  in  lustrous  needles,  melts  at  77".5°,  is  readily  soluble  in 
hot  water  and  most  ordinary  solvents,  and  is  volatile  with  stearn.  On 
oxidation  with  potassium  permansranate,  it  is  converted  into  meta- 
cliloronitrobenzoic  acid  (m.  p.  137°).  The  hydrazone,  daHioXaOaCl, 
crjstallises  from  alcohol  in  needles,  melts  at  180 — 181"  with  decom- 
position, and  is  soluble  in  alcohol,  ether,  glacial  acetic  acid,  chloro- 
form, and  benzene,  but  insoluble  in  light  petroleum.  The  oxime, 
C7H5N2O3CI,  crystallises  from  alcohol  in  colourless,  prismatic  plates, 
and  from  hot  water  in  needles,  melts  at  112'',  and  is  readily  soluble  in 
the  ordinary  solvents. 

OrtlionitrometachlorojpTienyllactic  ketone, 

CO[CH2-CH(OH)-C6H,Cl-N02]., 

is  formed  in  small  quantities  (1 — 2  per  cent.),  together  with  a  small 
quantity  (2 — 3  per  cent.)  of  orthonitrometachlorocinnamic  ketone 
by  the  condensation  of  pure  acetone  with  orthonitrometachlorobenz- 
aidehyde  at  0°  in  presence  of  dilute  soda,  but  the  principal  product 
of  the  reaction  is  orthonitrometachlorophenyllactic  methyl  ketone 
(compare  Abstr.,  1890,  1128)  ;  the  three  products  are  separated  by 
taking  advantage  of  their  different  solubilities  in  alcohol.  Ortho- 
nitrometachlorophenyl lactic  ketone  separates  from  ethyl  acetate  in 
lustrous,  dendritic  forms,  melts  at  207*5 — 208*5"  with  decomposition, 
and  is  readily  soluble  in  benzene,  ethyl  acetate,  glacial  acetic  acid, 
and  hot  alcohol,  bnt  only  sparingly  in  chloroform  and  ether,  and 
insoluble  in  light  petroleum  ;  on  prolonged  boiling  with  concentrated 
soda,  it  yields  small  quantities  of  dichlorindigo.  The  hydrazone, 
C2;?H2n06N4Cl2,  crystalHscs  from  glacial  acetic  acid  in  small,  deep  red 
needles,  melts  at  li<3*5°,  and  is  readily  soluble  in  most  ordinary 
solvents,  except  light  petroleum. 

Orfhonitrometachlorociiuiawic  kef  one.  CO(CH!CH'C6H:hC1'N02)o  (see 
above),  is  also  formed  when  the  preceding  compound  is  boiled 
with  acetic  anhydride ;  it  crystallises  in  golden  needles,  melts  a* 
205 — 206°,  and  is  soluble  in  hot  benzene,  glacial  acetic  acid,  and  etliyl 
acetate,  hut  more  sparingly  in  chloroform,  and  insolnble  in  alcohol, 
ether,  and  light  petroleum.  The  tetrahi'omide,  CnHif,05Cl2N2Br4,  pre- 
pared b}^  treating  the  ketone  with  bromine  in  glacial  acetic  acid 
solution,  crystallises  in  colourless,  lustrous  needles,  melts  at  109 — 200° 
with  decomposition^  and  is  soluble  in  chloroform,  benzene,  and  glacial 
acetic  acid.  The  hydrazone,  C23H16N4O4CI2,  crystallises  from  glacial 
acetic  acid  in  slender,  carmine-red  needles,  melts  at  194 — 195°  with 
decomposition,  and  is  readily  soluble  in  hot  glacial  acetic  acid,  ethyl 
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ncetate,  and  cLloroform,  but  insoluble  in  alcohol,  etlier,   and   light 
petroleum. 
Orthnitrometachlorophenyllactic  methyl  ketone, 

1^  NO,-C6H3Cl-CH(OH)-CH2-COMe 

(Inc.  cit.),  crystallises  in  colourless,  hexagonal  plates,  a  :  h  :  c  = 
0"6412  :  1  :  1'4375,  /J  =  76"  4',  belonging  to  the  monoclinic  system  ; 
it  dissolves  in  concentrated  sulphuric  acid  with  a  red  coloration, 
and  is  immediately  converted  into  dichlorindigo  by  alkalis.  The 
]iydmzo7ie,  CieHioNaOaCl,  cr3'stallises  from  glacial  acetic  acid  in  wine- 
led  needles,  melts  at  157 — 158°,  and  is  soluble  in  most  ordinary  solv- 
ents, except  light  petroleum.  The  oxime,  CioHnNjOiCl,  separates 
from  alcohol  in  small  plates,  melts  at  151°,  and  is  soluble  in  ethyl 
acetate,  but  only  sparingly  soluble  in  benzene,  chloroform,  and  light 
petroleum,  and  insoluble  in  ether. 

Orfhonitrometachlorohe7izi/lide'neaceto7ie,  NOa'CfiHaCl'CHiCH'COMe, 
is  formed  when  the  preceding  compound  is  boiled  with  acetic  an- 
hydride;  it  crystallises  from  alcohol  in  colourless  prisms,  melts  at 
MS"",  and  is  soluble  in  glacial  acetic  acid,  ethyl  acetate,  benzene,  and 
chloroform,  but  more  sparingly  in  ether  and  light  petroleum.  The 
hydmzone,  CirHuNhOoCI,  crystallises  from  glacial  acetic  acid  in  slender 
needles,  melts  at  IBl'',  and  dissolves  in  glacial  acetic  acid,  alcohol,  and 
ethyl  acetate  with  a  red,  and  in  ether,  benzene,  chloroform,  and  light 
petroleum  with  a  yellow,  coloration. 

Orthonitrometachlorophenyl-/3-lactin  acid  (loo.  cit.)  forms  monoclinic 
crystals,  a:h:  c  =  0-8b52  :  1  :  1-8184,  (3  =  78°  40'  (m.  p.  ISG''  with 
decomposition),  and  is  readily  soluble  in  alcohol,  ether,  chloroform, 
benzene,  acetone,  ethyl  acetate,  and  glacial  acetic  acid,  but  more 
sparingly  in  hot  water,  and  insoluble  in  light  petroleum  ;  it  dissolves 
ill  concentrated  sulphuric  acid  with  a  red  coloi-ation,  and,  when  heated 
with  potash,  it  gives  off'  an  odour  of  nitrobenzene,  yielding  a  red 
solution  which  becomes  colourless  on  cooling.  The  potassium  salt, 
C9H7NO5CIK,  crystallises  from  dilute  alcohol  in  colourless,  lustrous 
needles,  turns  brown  on  exposure  to  light,  and  is  very  readily  soluble 
in  water  and  ethyl  acetate,  but  insoluble  in  absolute  alcohol;  the 
barium,  calcium,  silver,  and  copper  salts  are  crystalline.  The  ethyl 
smU,  CuHioClNOs,  forms  small,  nodular  crystals,  melts  at  110°,  and  is 
readily  soluble  in  all  ordinary  solvents,  except  water.  When  the 
]>otassium  salt  of  the  acid  is  heated  at  100°  with  a  methyl  alcoholic 
solution  of  potassium  methoxide,  a  small  quantity  of  an  acid,  probably 
niethoxynitrophenyl  actio  acid,  which  melts  at  125 — 126°,  is  obtained. 

Orthonitrom'tiwnlorocintiamic  acid,  NOo'CeHoCl'CHiCH'COOH,  pre- 
pared by  heating  ortlionitrometachlorobenzaldehyde  with  acetic  an- 
liydride  and  sodium  acetate,  crystallises  from  dilute  alcohol  in  colour- 
less needles,  melts  at  174 — 175",  turns  reddish  on  exposure  to  light, 
and  is  readily  soluble  in  glacial  acetic  acid,  ethyl  acetate,  acetone, 
and  chloroform,  but  only  sparingly  in  benzene,  and  almost  insoluble 
in  light  petroleum;  it  dissolves  in  concentrated  sulphuric  acid  with  a 
green  C()lo7\ation.  The  silver  salt,  CgHgNOiClAg,  crystallises  from 
ddute  alcohol  in  colourless  needles,  and  is  soluble  in  hot  water.  The 
lariu))i   salt,  (CyHsNOiCO.Ba  -h  SHoO,  calcium  salt   (-f  l|HoO)  and 
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the  copper  salt  (-fl^HoO)  are  crystalline.  T lie  ef/t/// salt,  0111110X0401. 
crystallises  from  alcohol  in  long,  colourless  needles,  melts  at  62°,  and 
is  very  readily  soluble  in  all  ordinary  solvents,  except  water,  in  which 
it  is  insoluble. 

Orthonitrometachlorophenyl-/3-lactic  acid  (m.  p.  152°),  prepared  as 
previously  described  {loc.  cit.)  from  the  lactone, 

NO,-C6H301-CH<^qJ>CO 

(m.  p.  147°  with  decomposition),  or  from  the  lactamide, 

NO.>-06H301-0H(OH)-0H2-0O-NH, 

(m.  p.  148"),  is  v^ery  readily  soluble  in  alcohol,  chloroform,  ethyl 
acetate,  and  light  petroleum,  but  rather  more  sparingly  in  ether, 
benzene,  and  warm  water,  and  insoluble  in  light  petroleum;  it  dis- 
solves in  sulphuric  acid,  yielding  a  bluish-green  solution.  The  calcium 
salt  and  the  salts  of  the  alkalis  are  soluble  in  water,  but  the  barium, 
copper,  and  lead  salts  are  insoluble  ;  the  silver  salt  crystallises  from 
animorda  in  colourless  needles,  is  soluble  in  hot  water,  and  rapidly 
darkens  on  exposure  to  light.  The  ethyl  salt,  OnHigClNOs,  crystallises 
from  light  petroleum  in  colourless,  hexagonal  plates,  melts  at  48'^,  and 
is  readily  soluble  in  alcohol,  ether,  ethyl  acetate,  benzene,  and  chloro- 
form, but  only  sparingly  in  light  petroleum. 

A  comparison  of  the  properties  of  the  two  orthonitrometachloro- 
phenyl-/3- lactic  acids  (m.  p.  152°  and  156°  respectively)  and  of  those 
of  their  derivatives  shows,  beyond  doubt,  that  the  two  acids  are  not 
identical. 

ChlorodihydroccycNhydroquhwline  [Ho :  (0H)3 :  01— 3'  :  4'  :  2' :  4'  :  8], 
prepared  by  reducing  orthonitrometachlorophenylactic  acid  (m.  p. 
152°)  with  ferrous  sulphate  and  ammonia,  crystallises  from  (;thyl 
acetate  in  slender  needles,  melts  at  172°,  and  is  readily  soluble  m 
alcohol  and  warm  water,  but  more  sparingly  in  chloioform,  benzene, 
and  ether,  and  insoluble  in  light  petroleum  ;  when  its  aqueous  solu- 
tion is  warmed  with  ferric  chloride,  there  is  produced  a  bright  red 
coloration  which  disappears  on  cooling,  and,  when  boiled  with  water,  it 
is  converted  into  chlorocarbostyril  (m.  p.  262 — 263 '),  identical  with  tlie 
compound  prepared  by  Einhorn  and  Lauch  from  parachloroquinoliiie. 

Orthonitroiuetachloruphenyl-yS-lactaldehyde, 

NO,-CJl301-0H(OH)'0H,-0HO 

(loc.  cit.),  is  a  colourless  oil,  readily  soluble  in  most  ordinary  solvents, 
except  light  petroleum;  its  hydrazoite,  O16H14N3O3OI,  crystallises  in 
long,  orange-red  needles,  melts  at  182°,  and  is  readily  soluble  in 
benzene  and  chloroform,  but  more  sparingly  in  alcohol  and  glacial 
acetic  acid,  and  very  sparingly  in  ether  and  light  petroleum. 

(Jrthonitrometamethoxyphenyllactic  acid  (m,  p.  I06")  is  readily 
f<oluble  in  warm  water,  alcohol,  chloroform,  and  ethyl  aceiate,  but 
more  sparingly  in  ether,  and  very  sparingly  in  light  petroleum  and 
benzene;  when  heated  with  concentrated  sulphuric  acid,  it  gives  a 
gTeen  solution,  the  colour  of  which  changes  first  to  violet,  and  then 
to  a  brownish-red  ou   boiling.     The  potassium  salt  crystallises  from 
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liot  watei  in  lustrous  plates  ;  the  calcium  salt  is  readily  soluble  in 
water,  but  the  barium  salt  and  the  lead  salt  are  insoluble. 

Orthonitrometamethoxycinnamic  acid  (m.  p.  224*5 — 225*5'')  is 
soluble  in  glacial  acetic  acid  and  ethyl  acetate,  but  only  sparingly 
soluble  in  benzene,  ether,  and  chloroform,  and  almost  insoluble  in 
light  petroleum.  The  silver  salt,  CK.H^XOsAg  +  f H2O,  crystallises 
from  dilute  alcohol  in  colourless  needles,  quickly  turns  brown  on  ex- 
posure to  light,  and  is  readily  soluble  in  alcohol  and  ammonia,  but 
only  sparingly  in  hot  water.  The  calcium  salt,  (CioH8N05)2Ca  +  2H2O, 
crystallises  from  dilate  alcohol  in  colourless  needles,  and  is  insoluble 
in  water  ;  the  barium  salt  and  the  dark  blue  copper  salt  (  +2HoO)  are 
crystalline.  The  ethyl  salt,  C12H13NO5,  is  readily  soluble  in  alcohol 
and  ethyl  acetate,  but  more  sparingly  in  benzene  and  chloroform,  and 
very  sparingly  in  ether  and  light  petroleum ;  it  crystallises  from 
alcohol  in  long  needles  melting  at  72*5'^. 

Parametboxydihydroxydihydroquinoline  (loc.  cit.),  prepared  from 
orthonitrometamethoxypheny I  lactic  acid,  crystallises  from  cold  water 
in  colourless  needles,  melts  at  177°,  and  is  readily  soluble  in  alcohol, 
ethyl  acetate,  and  warm  water,  but  only  sparingly  in  chloroform  and 
benzene,  and  almost  insoluble  in  ether  and  light  petroleum ;  when 
warmed  with  ferric  chloride  in  aqueous  solution,  it  gives  a  blood-red 
coloration,  which  changes  to  a  brownish-red  at  a  higher  temperature. 

Faramdhoxycarbostyril  [OH  :  OMe  =  2'  :  3]  separates  from  ethyl 
acetate  in  yellow  or  brown,  rhonjbic  crystals  (a  :  b  :  c  = 
0  82^0  :  1  :  0-3866),  melts  at  218—219°,  and  is  readily  soluble  in 
alcohol,  chloroform,  and  ethyl  acetate,  but  only  sparingly  in  benzene 
and  water,  and  insoluble  in  ether  and  light  petroleum.  F.  tS.  K. 
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Synthesis  of  Quinaldine.  By  W.  v.  Miller  (Ber.,  24,  1720— 
1728J. — The  author  gives  in  detail  the  various  hypotheses  which 
have  been  advanced  to  explain  the  mechanism  of  the  formation  of 
quinoline  derivatives  when  aniline  is  heated  with  certain  aldehydic 
compounds  in  the  presence  of  hydrochloric  acid.  The  assumption 
that  the  initial  interaction  takes  place  between  the  aldehydic  oxy- 
gen and  the  hydrogen  atom  in  the  ortho-position  to  the  amido- 
group  of  aniline,  a  side  chain  being  introduced  which  subsequently 
forms  a  closed  ring,  appears  at  first  sight  plausible,  and  is  in 
accordance  with  the  view  that  the  methyl  group  in  quinaldine 
occupies  the  position  2'  ;  it  seems  specially  to  apply  to  those  cases  in 
which  the  formation  of  a  quinoline  derivative  is  possible  ;  for  in  cases 
in  which  it  is  not  possible,  the  aldehyde  residue  takes  up  the  para- 
position  to  the  amido-gronp,  as  instanced  in  the  formation  of  a  tri- 
phenylmethaue  derivative  trora  aniline  and  benzaldehyde.  This 
hypothesis  fails,  however,  to  explain  the  fact  that  the  yield  of  2'- 
phenylquinolme,  by  heating  cinnamic  anilide  with  hydrochloric  acid, 
is  not  improved  by  the  presence  of  cinnamaldehyde.  It  is  well  known 
that  alkyl  derivatives  of  aniline  are  formed  as  bye- products  in  the 
synthesis  of  quinoline  derivatives  ;  and  it  seems  feasible  that  when 
aniline,  aldehyde,  and  hydrocliloric  acid  are  heated  together,  ethyl- 
idene  aniline  is  first  produced,  and  that  this  interacts  with  another 
molecule  of  aldehyde,  giving  rise  to  the  compound  NPhiCH-CEICHMe. 
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This  could  not  be  put  to  the  test,  as,  accordin?  to  Tollens  (Ber.,  17, 
659),  ethylideneauiline  cannot  be  prepared.  When,  however,  valer- 
ylideneaniline  (Lippmann  and  Strecker,  Abstr.,  1879,  4()2)  is  mixed 
with  valeraldehyde  in  molecular  proportion,  and  hydrochloric  acid 
added,  a  violent  reaction  ensues,  and,  after  boiling  the  mixture  for 
several  hours,  a  good  yield  of  2'-isobutyl-3'-isopropylquinoline  (Spady, 
Abstr.,  1886,  263)  is  obtained.  When  the  order  of  the  rengeuts  is 
altered,  or  when  valerylideneaniline  is  heated  with  hydi-ochloric  acid 
alone,  the  yield  of  the  quinoline  derivative  is  greatly  diminished.  The 
author  is  of  opinion,  therefore,  that  the  intermediate  compound 
CHMe2-CH2-CH:C(CHMp2)CH:NPh  is  initially  formed,  which  then 
undergoes  isomeric  change  into  isobutylisopropylquinoline.  The 
same  result  is  obtained  when  valerylideneaniline  is  fused  with 
anhydrous  zinc  chloride.     When  tolaidopyravic  acid, 

CeHiMe-N'.CMe-COOH, 

is  fused  with  zinc  chloride,  a  considerable  yield  of  toluquinaldine  and 
paramethyl-a-cinchoninic  acid  is  obtained.  Schultz  {Ber.,  16,  26UU) 
found  that  the  initial  product  of  the  action  of  aldehyde  on  aniline  was 
the  compound  NPhICH-CH;CHMe,NH2Ph  ;  assuming  that  aniline  is 
split  olf  when  this  is  fused  with  zinc  chloride,  crotonylideneaniline, 
NPh!CH*CH!CHMe,  would  be  the  intermediate  compound  in  this 
instance.  When  the  side-cha  ns  of  these  intermediate  bases  form  a 
closed  ring,  dihydroquinoline  derivatives  might  be  expected  to  be 
formed,  and  this  finds  confirmation  in  the  investig  ition  of  aldehyde- 
green  (compare  v.  Miller  and  Plochl,  this  vol.,  p.  1070).  In  the  case 
of  dihydroquinaldine,  however,  this  is  so  unstable  that  a  portion  is 
oxidised  to  quinaldine,  whilst  another  portion  is  converted  into  tetra- 
hydroquinaldine.  A.  R.  L. 

Colouring  Matters  from  Hydroquinaldine.  By  W.  v.  Mtllkr 
and  J.  Plochl  (Ber.,  24, 1715 — 1/20). — Tetiahydroquinaldine  is  puri- 
fied by  means  of  the  acetyl  derivative.  When  tetrahydroquinaldine 
(17  grams)  and  paranitrobenzaldehyde  (8  gr.iras)  are  dissolved  in 
absolute  alcohol  and  heated  on  the  water-bath  for  two  hours  Avith 
ziuc  chloride  (20  grams),  and  the  residue,  after  removing  the  zinc 
with  a  concentrated  solution  of  sodium  hydroxide,  is  collected,  w;ished, 
dried,  and  dissolved  in  hot  alcoholic  hydrochloric  acid,  yellow  flocks 
separate  on  cooling.  The  base  obtained  by  treating  the  latter  with 
ammonia  is  amorphous,  and  dissolves  readily  in  benzene,  alcohol, 
and  ether;  on  adding  petroleum  to  its  solution  in  benzene,  yellow, 
amorphous  flocks  separate ;  but  the  substance  was  not  obtained  in  the 
Y)uve  state.  On  treating  it  with  chlorauil  in  alcoholic  solution,  a 
green  dye  is  formed. 

A7nidophenyldiietraliydroqinnaldi/hnethan€,  C27H3iI*s'3,  is  formed  when 
the  last-described  base  is  reduced  with  tin  and  hydrochloric  acid. 
After  removing  the  tin  by  a  current  of  hydro:?en  sulphide,  the  base  is 
precipitated  by  ammonia;  it  is  dissolved  in  alcohol  and  evaporated, 
redissolved  in  hydrochloric  acid,  and  again  precipitated  by  ammonia; 
it  is  then  repeatedly  dissolved  in  benzene  and  reprecipitated  by  light 
petroleum.    It  is  a  colourless,  amorphous  substance,  soluble  in  alcohol, 
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ctlier,  and  benzene,  but  insoluble  in  petroleum  and  water,  and  yields 
a  reddish-violet  dye  on  treatment  with  chloranil  in  alcoholic  solution. 
Solutions  of  its  salts  g-ive  amorphous  precipitates  with  platinic  or 
raercuric  chlorides.  The  monohenzoyl  derivative,  C34H35N3O,  is  pre- 
pared by  shaking  a  solution  of  the  base  in  benzene  with  benzoic 
chloride  and  sodium  hydroxide ;  it  forms  small,  silky,  nodular  aggre- 
gates of  crystals. 

Conversion  of  the  A mido- compound  into  the  Quinaldine  Derivative. — 
The  amido-compound  (40  grams)  is  dissolved  in  concentrated  hydro- 

hloric  acid  (100  grams)  and  heated  on  the  water-bath;  aldehyde 
(25  grams)  is  gradually  added  and  the  heating  continued  for  three 
hours;  it  is  well   diluted  and  treated  with  hydrogen  sulphide  and 

ulphurous  anhydride,  when  resinous   substances  are    precipitated; 

iter    removing    these,    ammonia   precipitates    the   leuco-base   as   a 
brownish,  amorphous  compound  which  is  readily  soluble  in  alcohol, 
less  in  benzene  and  ether,  and  still  less  in  light  petroleum.     It  yields 
bluish-green  dye  on  oxidrition  with  chloranil. 

Tritetrahijdroquinaldylmethane,  CH[C9NH9Me]3,  is  formed  when 
the  last-mentioned  crude  leuco-base  is  heated  on  the  water- bath  with 
tin  and  hydrochloric  acid.  A  certain  quantity  of  the  hydrogenation 
product  is  extracted,  after  the  addition  of  sodium  hydroxide  to  the 
solution,  by  ether,  whilst  the  main  quantity  is  obtained  from  the 
stannochlotide  which  separates  out;  the  latter  is  repeatedly  heated 
with  sodium  hydroxide,  the  dried  cike  extracted  with  ether,  and  the 
ethereal  solution  tilrered  and  evaporated.  The  residue  is  dissolved  in 
dilute  hydrochloric  acid,  and  alter  adding  water  and  filtering,  the 
^  ase  is  precipitated  with  ammonia ;  it  is  then  dissolved  in  benzene, 

nd  the  resinous  substances  precipitated  by  adding  light  petroleum ; 

he  base  then  separates  after  a  while  m  almost  white  flocks.  It  is 
soluble  in  alcohol,  ether,  and  benzene ;  its  solution  in  benzene,  when  not 
too  concentrated,  is  not  piecipitated  by  light  petroleum.  A  beautiful, 
bluish-violet  dye  is  obtained  on  oxidation  with  chloranil  in  ethereal 
solution,  which  is  converted  into  a  green  dye  by  heating  with  methyl 
iodide,  but  not  by  hydrogen  sulphide  and  sulphurous  anhydride; 
hydrochloric  acid  also  determines  the  change  from  blue  to  green,  but 
in  this  case  the  blue  is  reproduced  by  diluting  with  water;  its  analogy 
to  methyl-violet  is  therefore  unmistakable.  A.  K.  L. 

Fluorescent  Derivatives  of  Aromatic  Diamines.    By  W.  v. 

Miller  (i?er.,  24,  1729 — 1745;  compare  Schitt'  and  Vanni,  ^7maZe?i, 
253,  319;  Abstr.,  1890,  189).— The  lesults  described  below  are  alto- 
gether at  vai'iance  with  those  of  Schilf  and  Vanni  {loc.  cit.).  When 
metaphenylenediamine  hydrochloride  (15  grams)  is  dissolved  in  about 
1  litre  of  alcohol  and  heated  on  the  water-bath  for  1^  hour  with 
cenanthaldehyde  (35  grams),  a  green,  fluorescent  solution  is  obtained, 
and  on  adding  an  ah'oholic  solution  ofjuciic  acid  and  some  ether,  the 
])icrate  separates  after  a  time,  together  with  much  brown  oil :  it  is 
ciystallised  from  glacial  acetic  acid,  and  the  crystals  treated  with 
ammonia,  the  resulting  brown  oil  being-  extracted  with  ether.  A 
l)rown,  crystalline  mass  is  obtained  on  evaporating  the  ethereal  solu- 
tion, ^hich,  on  repeated  crystallisation  froi:-.  alcohoi,  forms,  on  drying, 
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white,  felt-like  needles  of  the  composition  Cs^Hs^No.  Tlie  pure  base 
is  readily  soluble  in  most  solvents,  but  sparingly  in  alcohol;  its  alco- 
holic solution  does  not  exhibit  fluorescence,  and  the  latter  property  in 
solutions  of  the  crude  base  appears  to  be  due  to  the  presence  of  a 
hydrogenised  derivative;  it  melts  at  50 — 51°.  The  hydrochloride  dis- 
sociates when  heated  with  water.     The  platinochloridej 

C,4H5oN2,HoPtCl6  +  2H2O, 
is  obtained  when  concentrated  hydrochloric  acid  and  platinic  chloride 
is  added  to  an  alcoholic  solution  of  the  base,  and  the  precipitated 
compound  crystallised  from  alcohol  containing  hydrochloric  acid 
and  platinic  chloride  ;  it  forms  an  orange-yellow,  crystalline  powder, 
and  melts  at  201 — 210°  with  decomposition.  The  composition  of  the 
latter  compound  is,  according  to  Schiff  and  Vanni,  2Ci9U32N2,H2PtCl6. 
The pic7'ate  crystallises  from  alcohol  in  small,  bright-3'ellow,  felt-like 
needles,  and  melts  at  104°.  The  base  is  a  diamyldihe.cylphenanthroUne, 
and  its  constitution  is  proved  by  the  following  experiments  :  — 
Nitroamylhe.rylquinolin  e,. 

N02-C9XH,(C6B,3)-C5H„  [XO2  :  CeH^a  :  C^Hn  =  4:2':  3'], 
is  prepared  by  heating  metanitraniline  (15  grams)  dis«'olved  in 
alcohol  (500  c.c.)  on  the  water-bath  with  oenanthaldehyde  (20  grams) 
for  14  hour.  The  solution  of  the  crude  substance  exhibits  a 
faint-green  fluorescence,  and  the  base  is  purified  by  converting  it 
into  the  picrate  and  crystallising  the  latter  from  glacial  acetic  acid, 
decomposing  with  ammonia,  and  extracting  w^ith  ether;  on  repeatedly 
crjstallising  from  alcohol,  it  forms  small,  w^hite,  felt-like  needles, 
dissolves  readily  in  benzene,  chloroform,  and  carbon  bisulphide,  but 
less  easily  in  etiier,  petroleum,  acetone,  and  alcohol ;  it  is  insoluble  in 
dilute  acids,  and  melts  at  53°.  The  platinochloride  rry.^tallises  from 
alcohol  in  reddish-yellow  needles;  the  pierage  separates  from  alcohol 
in  glittering,  friable  plates,  and  melts  at  153°. 

The  amido-derivative,  C2oH3oN2,  is  obtained  when  the  nitro-com- 
pound  (10  grams)  is  dissolved  in  alcohol  and  heated  on  the  water- 
bath  for  an  hour  with  stannous  chloride  (25  grams)  and  hydrochloric 
acid;  the  solution  is  poured  into  a  hot,  concentrated  solution  of 
sodium  hydroxide,  and,  after  diluting  with  water,  extracted  Avith 
ether;  on  distilling  o:tt'  the  latter,  a  red  oil  is  obtained,  which  solidifies 
to  a  reddish-brown  mass  and  dissolves  in  alcohol  with  a  green  fluor- 
escence. It  is  crystallised  from  petroleum,  and  forms  a  white, 
felt-like  mass  of  crystals  which  change  to  red  in  the  air,  especially  in 
the  moist  condition  ;  it  is  readily  soluble  in  alcohol,  ether,  benzene, 
and  chloroform,  sparingly  in  petroleum,  and  melts  at  ^S — 69.  The 
picrate  crystallises  from  alcohol  in  long,  yellow,  woolly  needles, 
sinters  at  180°,  and  melts  at:  194°  with  decomposition.  The  platino- 
chloride separates  from  alcohcl  containing  platinic  chloride  and  hydro- 
ciiloric  acid  in  small,  dense,  orange-yellow  plates  containing  4  mols. 
H2O  which  effloresce  in  the  air.  When  the  amido-derivative 
(20  grams)  is  dissolved  in  1  litre  of  water  and  heated  on  the  water- 
bath  for  an  hour  with  oenanthaldehyde  (20  grams),  a  dark- red  solu- 
tion having  a  green  fluorescence  is  obtained  ;  sodium  nitrite  (10  grams) 
is  then  added  to  decompose  the  unaltered  amido-derivative,  and  the 
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base  isolated  by  means  of  the  picrate  ;  it  is  identical  with  the  above- 
dej^cribed  diamyldihexylphenauthroline,  and  has  the  following  con- 
stitution :  — 

C5Hn-C:CH-C C-NiC-CeH,, 

C6Hi3-C:CH-C-N:CH-C-CH:C-C5Hn  ' 

Bimethylphe'nanthroline,  Ci4Hi2lS"2,  is  prepared  by  heatine:  meta- 
phenylenodiamine  liydrochloride  (25  grams)  and  concentrated  hydro- 
chloric acid  (75  grams)  at  110°  in  a  sulphuric  acid  bath,  with  the 
gradual  addition  of  paraldehyde  (60  grams)  ;  the  temperature  is  then 
raised  to  150 — 160°,  and  the  mixture  maintained  at  this  for  four 
hours;  it  is  tlien  diluted  with  water  (2  litres),  filtered,  and  boiled 
with  sodium  nitrite;  on  again  filtering  the  solotion,  it  exhibits  a 
green  fluorescence  when  diluted  with  water.  Sodium  hydroxide  is 
added,  and  the  precipitate  collected  and  dried,  both  the  latter  and 

Itrate  being  then  extracted  with  ether;  on  distillation,  the  base 
passes  over  above  360''  as  a  yellow  oil  which  solidifies  to  a  transparent 
cake ;  the  yield  is  16  grams,  [t  is  purified  by  dissolving  in  dilute 
hydrochloric  acid  and  nearly  neutralising  with  ammonia ;  the  dark- 
brown  substance  which  precipitates  is  then  quickly  filtered  ofp,  an 
excess  of  ammonia  added  to  the  filtrate,  and  the  crystalline,  hydrated 

ase,  which  separates  after  a  time,  collected  ;  it  melts  at  76 — 78",  and 
forms  long,  colourless,  anhydrous  needles  on  crystallisation  from 
light  petroleum,  and  then  melts  at  97 — 98°.  It  is  readily  soluble  in 
most  organic  solvents,  and  in  dilute  acids,  but  sparingly  soluble  in 
cold  light  petroleum  and  water,  more  readily  in  a  hob  aqueous  solu- 
tion of  ammonia.  Solutions  of  the  pure  base  do  not  exhibit  fluor- 
escence ;  it  is  not  very  volatile  with  steam.  When  heated  with 
tin  and  hydrochloric  acid  on  the  water-bath  for  five  hours,  the 
resulting  solution  exhibits  no  fluorescence.  It  is  rendered  alkaline 
by  sodium  hydroxide  and  extracted  with  benzene;  the  benzene  solu- 
tion is  then  shaken  with  benzoic  chloride  and  10  per  cent,  sodium 
hydroxide  for  10  hours,  and  after  separating  from  the  aqueous 
portion,  repeatedly  extracted  with  ver}^  dilute  hydrochloric  acid, 
trom  which,  on  neutralisation  with  ammonia,  the  monohetizoyl  deriva- 
Hre  of  the  octohydro-base  separates.  It  is  crystallised  once  from  dilute 
alcohol,  and  twice  from  a  mixture  of  light  petroleum  and  benzene, 
and  melts  at  167 — 168^;  it  forms  a  solid  nitroso-derivativc.  From  the 
above  benzene  solution,  extracted  with  dilute  hydrochloric  acid,  a 
second  compound  is  obtained  as  a  viscid  mass  which  does  not  solidify 
when  kept  over  sulphui-ic  acid.  When  metaphenylenediamine  hydro- 
chloride is  dissolved  in  alcohol  and  heated  on  the  water-bath  for  four 
hours  wjth  twice  its  weight  of  aldehyde,  a  small  yield  of  thedimethyl- 
phenanthroline  is  formed,  and  the  latter  is  likewise  obtained  by  the  con- 
densation of  metaraidoquinaldine  with  aldol,  or  with  paraldehyde;  it 
must  therefore  have  tlie  constitution 
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Triquinylmethane.  By  E.  Noelting  and  C.  Schwartz  (Der.,  24, 
1506 — 1609). — The  authors  call  the  group  CgNHg  quinyl. 

Triquinylmethane,  CH(C9NH6)3,  is  obtained  by  heating  a  mixture 
of  pai-arosaniline  (22  grams),  glycerol  (64  grams),  sulphuric  acid 
(52  grams),  and  picric  acid  (7  grams)  for  3 — 4  hours  at  140 — 150°. 
The  cold  melt  is  poured  into  water,  carefully  neutralised  with  soda, 
and  the  brown  precipitate  dried  and  extracted  with  benzene.  The 
benzene  solution  is  shaken  with  dilute  sulphuric  acid,  and  the  base 
reprecipitated  with  ammonia  in  ice-cold  solution.  It  is  obtained  as  a 
greenish  powder,  which  is  dissolved  in  benzene,  and  petroleum  added 
as  long  as  resinous  compounds  are  precipitated;  the  solution  is  then 
filtered  and  allowed  to  crystallise  in  a  vacuum  over  paraffin  and 
sulphuric  acid.  It  crystallises  in  white  needles  and  melts  at  202"" ; 
from  alcohol  it  crystallises  in  plate-,  melts  at  97 — 98°  with  loss  of 
water,  or  alcohol,  of  crystallisation,  solidities  at  a  higher  temperature, 
and  melts  finally  at  202".  It  is  easily  soluble  in  alcohol,  benzene, 
and  ether,  sparingly  in  light  petroleum,  carbon  bisulphide,  and  boiling 
water,  and  gives  no  coloration  with  chloranil  and  lead  peroxide  in 
acetic  acid  solution.  The  salts  are  easily  soluble,  with  the  exception 
of  the  picrate  and  platinochloride.  The  trihydrochloride  is  obtained 
by  leading  hydrogen  chloride  into  a  solution  of  the  base  in  benzene; 
it  crystallises  in  white  plates,  is  soluble  in  water  and  alcohol,  and 
insoluble  in  benzene  and  absolute  ether.  The  picrate  is  obtained  by 
mixing  alcoholic  solutions  of  triquinylmethane  and  picric  acid,  and 
crystallises  from  dilute  alcohol  in  slender,  yellow  needles.  The 
platinochloride,  4C28H-,2NaCl3,3PtCl4  +  SHjO,  is  obtained  in  yellow 
ciystals  ;  it  is  sparingly  soluble  in  cold  water,  more  easily  in  hot 
water  and  alcohol,  and  crystallises  with  3  mols.  BoO,  which  it  loses  at 
120°.  The  methiodide,  CH(C9NH6MeI):„  is  obtained  by  heating  the 
base  with  excess  of  methyl  iodide  at  105""  for  three  hours.  It  cry.>^tal- 
lises  in  yellow  plates  or  needles,  melts  at  265 — 266°  with  decomposition, 
and  is  easilysoluble  in  water,  sparinglyin  alcohol, and  insoluble  in  ether. 

Triquinylcarbinol,  OH-C(C9NH6)3,  is  obtained  by  oxidaiion  of  tri- 
quinylmethane with  chromic  acid  in  acetic  solution.  It  crystallises 
in  white  needles,  melts  at  lOS"*,  dissolves  easily  in  benzene  and  alcohol, 
sparingly  in  light  petroleum,  and  foi-ms  easily  soluble  salts  and  a 
yellow,  well-crystallised  platinochloride.  The  authors  have  been 
unable  to  obtain  dyes  from  triquinylmethane. 

Biquivylketone,  CO(C9NH6)2,  is  obtained  by  heating  a  mixture  of 
(liamidobenzophenone  (10  grams),  glycerol  (29  grams),  sulphuric 
acid  (24  grams),  and  picric  acid  (3  grams)  at  140 — 150"*  for  four 
hours.  It  crystallises  from  dilute  alcohol  in  long  needles,  melts  at 
174°,  is  easily  soluble  in  alcohol,  sparingly  in  boiling  water,  forms 
easily  soluble  salts,  and  yields  quinoline  wlien  heated  with  soda-lime. 
The  hydrochloride  forms  long,  white  needles,  very  soluble  in  water 
and  alcohol,  and  melts  above  200°;  with  platinic  chloride  it  yields  a 
sparingly  soluble  double  salt.  E.  0.  R. 

Derivatives  of  Pyrazole.  By  L.  Claisen  and  P.  Roosex  (i?er., 
24,  1888—1894). — 3  :  1-Methylphenylpyrazole  has  been  prepared  by 
Knorr  {AiinaUii,  238,  202),  and  the  5  •  I- derivative  by  Knorr  and 
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Laubmann  (Abstr.,  1889.  409).  When  the  niet-hylphenylpyrazole 
obtained  from  acetoacetaldehyde  (Claisen  and  Stylos,  Abstr.,  1888, 
0)71)  is  cooled  by  a  freezing  mixture,  it  solidifies  in  part  to  a  crystal- 
line mass  which  has  all  the  properties  of  the  3  :  l-derivative  (Knorr, 
loc  cit.),  Sind  yields  on  oxidation  a  phenylpyrazolecarboxylic  acid 
melting  at  14(j°,  whilst  the  phenylpyrazolecarboxylic  acid  obtained 
from  the  liquid  portion  resembles  the  1  :  5-derivative.  The  methyl, 
phenylpyrazole  obtained  from  acetoacetaldehyde  is  therefore  a  mix- 
ture of  the  8:1-  and  5  :  1 -derivatives. 

Phenylhydrazine  and  acetopyruvic  acid  react  together  with  the 
formation  of  a  methvl phenylpyrazolecarboxylic  acid  (compare  Claisen 
and  Stylos,  Abstr.,  1888,  676)  ;  this  crystallises  in  short  prisms  con- 
taining 1  mol.  H2O,  and  melts  afc  106";  the  methyl  salt  is  a  liquid 
boiling  at  255 — 256°  undei*  a  pressure  of  lU9  mm. ;  the  amide  melt.s 
at  146°.  The  sodium  salt  has  a  strongly  diuretic  action.  When  heated, 
he  carboxylic  acid  yields  5  :  l-methylphenylpyrazole,  whose  identity 
with  that  of  Knorr  and  Laubmann  (toe.  cit.)  is  established  by  a  study 
of  the  vifthiodi'l;  the  ethiodide,  and  the  plat inochloride,  an  account  of 
•which  will  be  given  later. 

1  :  b-Phenylpyrazolecarbo^rylic  acid  is  obtained  on  oxidising  the  cor- 
responding niethylphenylpyrazole  with  potassium  permanganate  ;  it 
melts  at  183°.  and  is  not  identical  with  that  obtained  by  Knorr  and 
Laubmann  (loc.  cit.,  410)  ;  the  lattar  must,  therefore,  have  the  con- 
stitution 1  :  4. 

1:8:  5-Phenylpyrazoledicarboxylic  acid  (Balbiano,  Abstr.,  1890, 
164)  is  most  conveniently  prepared  by  heating  5  :  1-methylphenyl- 
yrazolecarboxylic  acid  with  a  solution  of  potassium  permanganate 
fur  1 — 2  hours  ;  the  acid  melts  at  266°  with  decompositi^m  ;  the  di- 
methyl salt  melts  at  127 — 128°,  and  the  diatnide  at  190°.  When 
either  the  dicarboxylic  acid  or  its  calcium  salt  is  heated,  1  :  3-phenyl- 
pyrazolecaiboxylic  acid  is  obtained. 

As  the  1  :  4-phenylpyrazolecarboxylic  acid  is  the  only  one  which 
•distils  with  but  slight  decomposition,  it  would  appear  that  the  carb- 
oxyl  group  is  most  firmly  attached  when  it  occupies  the  position  4 ; 
and  it  also  seems  that  this  group  is  more  firmly  attached  in  the 
position  8  than  in  the  position  5.  It  is,  therefore,  probable  that,  as 
in  the  case  of  the  three  pyridinecarboxylic  acids,  the  stability  of  the 
phenylpyrazolecarboxylic  acids  is  the  greater  the  further  the  carboxyi 
group  is  removed  from  the  nitrogen  atom.  Skraup  has  shown  that 
the  meltinor  points  of  the  amidobenzoic  acids  and  of  the  pyridinecarb- 
oxylic acids  are  the  higher  the  further  the  carboxyi  groups  are 
removed  Irom  the  nitr(»gen  atom  ;  this  applies  also  to  the  phenyl- 
pyrazolecarboxylic acid,  the  i  :  4-acid  having  the  highest  melting- 
point. 

The  diniethylphenylpyrazulesidphunic  acid,  SOiH'C6H4<^     •        ,  is 

obtained  when  acetylacetone  is  heated  with  phenylhydrazinepara- 
sulphonic  acid ;  it  is  a  crystalline  compound,  sparingly  soluble  in 
water,  and  yields  the  corresponding  phenol  on  fusion  with  potash.  A 
description  of  these  and  analogous  compounds  will  form  the  subje»;t 
of  a  future  commuuication.  A.  R.  L 
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AmidisoxazDle.  By  Hanriot  (Compt.  rend.,  112,  796  —  799).— 
When  propionylpropionitrile  is  dissolved  in  concentrated  aqueons 
potash,  and  the  sohition  is  mixed  with  hydroxylaraine  hydrochloride, 
there  is  considerable  development  of  heat,  and  an  oily  liquid  sepa- 
rates. This  is  converted  into  a  crystalline  hydrochloride  by  the 
action  of  gaseons  hydrogen  chloride,  and  the  base  is  again  liberated 
by  the  action  of  potash. 

The  base  has  the  composition  CeHmNsO ;  it  crystallises  in  long 
needles,  melts  at  44°,  and  shows  great  tendency  to  remain  in 
snperfnsion,  and  boils  at  180°  under  a  pressure  of  200  mm. ;  it  is 
slightly  soluble  in  water,  and  insoluble  in  light  })etroleum,  but  dis- 
solves readily  in  alcohol,  ether,  or  chloroform.  The  hydrochloride, 
€61110X20,11(31,  is  crystalline,  and  the  platinochlvride  forms  oiange 
octahedra,  but  both  compounds  are  unstable  in  solution.  When 
heated  with  hydrochloric  acid  at  120°,  the  base  i<»  completely  con- 
verted into  ammonium,  chloride,  hydroxylamine  hydrochloride,  and 
diethyl  ketone.  With  acetic  chloride,  it  yields  a  derivative  CeHgAcNgO 
which  melts  at  160 — 162°,  and  is  only  slightly  soluble  in  water,  ether, 
or  chloroform,  but  dissolves  readily  in  alcohol  or  acetone. 

Nitrous  acid  interacts  energetically  with  a  solution  of  the  base  in 
dilute  hydrochloric  acid,  and  the  product  separates  in  yellow  lamellge 
which  melt  at  65^,  and  detonate  violently  if  heated  above  100";  it 
dissolves  in  alkalis  forming  a  red  solution,  and  is  reprecipitated  by 
acids. 

A  solution  of  the  base  in  anhydrous  ether  combines  directly  with 
1  mol.  of  brondne,  and  a  dibromide  separates. 

From  its  mode  of  formation,  the  compound  should  be  the  oxime 

of  propionylpropionitrile,  but  the  latter  would  be  acid  and  not  basic, 

and,  being  saturated,  would  not  combine  directly  with  bromine.     Its 

composition  and  properties   agree  with  the  view  that  it  is  an  iso- 

,    ,    ,    ,       .,   .  .     CMe:C(NH,)^      , 

meride  of  the  oxime,  methylethylamidoisoxazole,   1  n-^'  * 

oximc  being  first  formed,  but   combining  with  a  molecule  of  wafer 

and    undergoing    molecular    transformation,    the   molecule  of    water 

being  afterwards  eliminated  under  the  influence  of  heat  or  potassium 

hydroxide. 

The  product  of  the  action  of  bromine  on  the  base  is  amorphous, 

and  is  decomposed  by  water  into   equal   molecular   proportions   of 

.1.   1  xt.   1           1         CMeBr-CO^  ^ 
ammonium  bromide  and  bromometbyletnyloxazolone,    '       at-^^' 

which  crystallises  in  bulky,  highly  refractive  octahedra,  insoluble  in 
water,  but  soluble  in  alcohol,  ether,  or  chloroform.  It  melts  at  41°, 
and  cannot  be  distilled  even  in  a  vacuum.  It  dissolves  in  solutions 
of  alkali  hydrogen  sulphites,  and  yields  a  crystalline  compound  with 
hydroxylamine  hydrochloride.  Sodium  amalgam  removes  all  the 
biomine  and  yields  two  crystalline  products.  C.  H.  B. 

Azonlum  Bases.  By  0.  N.  Witt  {Bcr.,  24,  1511).  — The 
method  for  the  synthesis  of  azonium  bases  recently  published  by 
Kehrmann  and  Messinger  (this  vol.,  p.  945)  has  been  described  four 

years  ago  by  the  authur  (Abstr.,  1887,  729). 
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Azonium  Bases.      By  F,  Kehrmann  and  J.  Messinger  (Ber.,  24, 
][799) — A  reply  to    the    communication  of  0.   N".  Witt    (preceding 
abstract),  in  which  the  latter  claims  priority  for  the  reaction  for  pre- 
aring  azonium  bases  described  a  short  time  ago  by  the  authors  (this 
ol.,  p.  945).     They  express  their  regret  at  their  oversight  of  Witt's 
revious  paper.  H.  Gr.  0. 


Azonium  Bases.  By  F.  Kehrmann  and  J.  Messinger  (Ber.,  24, 
]^g74 — 1876  ;  compare  preceding  abstracts). — The  compound  obtained 
by  the  interaction  of  benzile  and  phenylorthophenylenediamine  is 
quite  different  from  that  obtained  from  benzoin  and  phenylorthophenyl- 
enediamine ;  the  latter  compound,  prepared  according  to  the  method 
of  0.  Fischer,  melts  at  116 — 117°  with  previous  softening,  is  insoluble 
in  water  and  dilute  mineral  acids,  but  dissolves  in  alcohol  with  a 
bluish-green  fluorescence.  The  salts  are  blood-red,  and  readily 
undergo  dissociation  on  the  addition  of  water.  The  relations  between 
the  azonium  bases,  the  quinoxaline  bases,  and  the  indulones  are 
shown  by  the  following  formulas  : — 

'    '^NPh(OH):CPli'  '    *^NPh-CHPh' 

Azonium  base  from  benzile  Quinoxaline  base  from  benzoin 

and  phenylphenylenediamine.  and  phenylphenylenediamine. 

C.H.<5Jp|^9>C.H30. 

Indulone  from  oxyquinone  and 
phenylijhenylenediamiae. 

J.  B.  T. 

A  New  Class  of  Fluorescent  Colouring  Matters  of  the 
Quinoxaline  Series.  By  0.  Fischer  and  M.  Busch  (Ber.,  24  , 
1870 — 1874;  compare  this  vol.,  p.  747). — Reference  is  made  to  a 
ecent  paper  by  O.  N.  Witt  (Ber.,  24,  1511),  regarding  the  identity 
f  these  quinoxaline  derivatives  with  the  azonium  bases;  since  the 
atter  compounds  contain  oxygen,  whilst  the  former  do  not,  Witt's 
claim  appears  to  be  a  mistake. 

l-2-8-Triphenyl-l-2-hydronaphthaquinoxaline,  prepared  from  benz- 
oin and  /J-phenylorthonaphthylenediamine,  when  treated  with  ferric 
chloride,  is  converted  into  the  corresponding  azonium  base 

N=rz==CPh 
^'""'<NPh(OH);CPh' 

which  crystallises  from  alcohol  in  yellow,  lustrous  prisms,  and  melts 
at  167°  with  previous  softening  at  162°.  The  solution  in  alcohol, 
benzene,  or  ether  exhibits  a  yellowish-green  fluorescence  ;  the  addition 
of  hydrochloric  acid  to  an  alcoholic  solution  of  the  base  produces  a 
yellow  colour.  The  normal  salts  are  strongly  fluorescent  in  aqueous 
solution,  but  this  disappears  on  adding  mineral  acids.  The  nitrate 
is  sparingly  soluble  in  water,  and  is  deposited  in  yellow  crystals  ;  the 
hydrochloride  crystallises  from  dilute  alcohol  in  dark-yellow  needles. 
VOL.  Lx.  4  e 
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The  same  base  is  also  formed  by  heating  benzoin  and  y3-phenylortho- 
naphthylenediamine  with  zinc  chloride  at  200°  ;  the  zinc  chloride  acts, 
therefore,  like  acids  and  facilitates  the  oxidation  of  intermediate 
hydro-derivatives. 

1-S-Diphenylethonaphthazonium  bromide  is  prepared  by  heatino* 
bromacetophenone  with  /3-phenylorthonaphthyleuedianiine  in  alco- 
holic solution  for  a  short  time  ;  it  crystallises  in  lustrous,  yellow 
plates,  and  exhibits  a  yellowish-green  fluorescence  when  dissolved  in 

dilute  alcohol.    The  corresponding  hydroxide,  CioH6<^  .  i 

is  obtained  by  the  action  of  soda  on  the  preceding  compound,  and  is 
deposited  from  alcohol  in  lustrous,  transparent  crystals  melting  at 
148°  with  previous  softening  at  100°.  In  glacial  acetic  acid  or  alco- 
holic solutions,  the  base  is  highly  fluorescent,  but  does  not  show  this 
property  when  dissolved  in  ether,  benzene,  or  light  petroleum.  The 
nitrate  crystallises  in  yellow,  silky,  lustrous  needles,  and  is  sparingly 
soluble  in  cold  water.  J.  B.  T. 

Formation,  Properties,  and  Constitution  of  Osotriazoles. 
By    H.    V.    Pechmann     (Annalen,    262,    265 — 277).  —  Osotriazole, 

I  '  >-NH,  is  one  of  the  four  isomeric  compounds  which  can,  theo- 
GH.N 

retically,    be     derived     from    pyrroline    by    substituting    two    CH- 

groups  by  two   atoms  of  nitrogen  ;  derivatives  of  two  of  the  three 

CH'N 
remaining    isomerides,    namely,    of    triazole,      I      *    ]>NH,    and    of 

N*CH 

pyrrodiazole,    -^JripiTT^^'    ^^®    known,    but    the    fourth    isomeride, 

NzzzN 

I  >>NH,  and  its  derivatives  have  not  yet  been  prepared. 

CHiCH 

Three  derivatives  of  osotmazole  have  been  previously  described 
(Abstr.,  1888,  1287)  as  "  osotriazone  "  derivatives  ;  the  more  suitable 
term  osotriazole  will  be  used  in  future. 

Osotriazole  derivatives  containing  a  hydrocarbon  radicle  in  the 
place  of  the  hydrogen  of  the  imido-group  are  formed,  or  can  be 
obtained,  by  the  following  reactions: — (1.)  By  boiling  osotetrazones 
with  acids  {loc.  cit.)  ;  the  yield  is  about  20  per  cent,  of  the  theoretical. 
(2.)  By  the  decomposition  of  the  phenylosazones,  either  by  boiling 
with  acids  or  by  dry  distillation  ;  the  yield  is  small  in  both  cases. 
(3.)  By  treating  hydrazoximes  with  phosphorus  pentachloride  (yield 
about  20  per  cent,  of  the  theoretical),  acetic  anhydride  (yield  25  per 
cent,  of  the  theoretical),  or  very  dilute  alkalis  (yield  about  50  per 
cent,  of  the  theoretical).  (4.)  By  the  elimination  of  alcohol  from 
hydrazoximes  which  are  derived  from  a  secondary  hydrazine  contain- 
ing at  least  one  fatty  radicle ;  the  yield  in  the  only  case  yet  investi- 
gated is  at  least  80  per  cent,  of  the  theoretical. 

The  reactions  (3)  and  (4)  are  fully  described  in  the  following 
abstracts. 

The  osotriazole  derivatives  are  yellowish  or  colourless  oils,  having 
a  slight  alkaloid-like  smell ;  they  boil  at  a  temperature  above  200° 


I 
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without  decomposition,  and  solidify  at  a  low  temperature.  Osotri- 
azole  itself  is  a  feeble  acid,  but  its  n-aXkjl  derivatives  are  weak  bases. 
-w-Phenylosotriazole  and  its  alkyl  substitution  products  have,  gener- 
ally speaking,  the  properties  of  aromatic  compounds,  and  form  nitro-, 
amido-,  and  sulphonic  acid  derivatives ;  on  oxidation,  the  fatty  alcohol 
radicle  is  converted  into  the  carboxyl-groap,  which  can  be  eliminated 
by  the  usual  methods. 

The  reaction  with  diazobenzene  salts  previously  described  (he.  cU.) 

not  given  by  pure  osotriazoles. 

The  constitution  of  the  osotriazoles  is  proved  by  their  methods  of 

rmation  and  by  their  properties.  F.  S.  K, 


Methyl-?i-plienylosotriazole  and  its  Derivatives.  By  A.  Jonas 
and  H.  v.  Pechmann  (Annalen,  262,  277 — 302). — The  acetyl  deriva- 
tive NHPh!CMe*CH!N*OAc  is  best  prepared  by  adding  dry,  finely- 
divided  methylglyoxalphenylhydrazoxime  (Abstr.,  1889,  47)  to  acetic 
anhydride  (3  parts)  heated  at  50°,  stirring  vigorously  until  the  acetate 
begins  to  separate  out  with  development  of  much  heat,  and  then  im- 
mediately cooling  in  a  freezing  mixture  with  constant  stirring,  so 
that  the  temperature  does  not  rise  above  70 — 80°.  After  about 
10  minutes,  the  whole  solidifies ;  the  product  is  then  mixed  with 
water,  kept  until  the  acetic  anhydride  is  decomposed,  and  finally 
washed  with  water.  It  crystallises  from  dilute  alcohol  in  long,  flat, 
colourless  needles,  melts  at  163°,  and  is  readily  soluble  in  acetone, 
chloroform,  boiling  alcohol,  glacial  acetic  acid,  and  benzene,  but  more 
sparingly  in  light  petroleum,  ether,  and  carbon  bisulphide,  and  in- 
soluble in  water  and  cold  dilute  soda;  when  heated  alone  or  with 

etic  anhydride,  it  is  converted  into  methylphenylosotriazole. 

Methyl-?i-phenylosotriazole,  previously  described  as  an  osotriazone 
'derivative  (Abstr.,  1888,  1287),  is  best  prepared  by  boiling  the  crude 
acetyl  derivative  of  methylglyoxalphenylhydrazoxime  (100  grams, 
2  parts)  with  crystalline  sodium  carbonate  (1  part)  and  water 
(30  parts)  for  24  hours ;  after  adding  a  little  soda,  the  oily  osotri- 
azole  is  distilled  with  steam  to  free  it  from  resinous  substances, 
methylglyoxalphenylhydrazoxime  (10  grams),  and  the  hydrazone  of 
pyruvic  acid  (10  grams),  and  the  distillate  treated  with  small  quanti- 
ties of  an  alkaline  solution  of  potassium  permanganate  until  a  per- 
manent coloration  is  produced.  The  peroxide  of  manganese  is  then 
dissolved  by  the  addition  of  sodium  sulphite  and  sulphuric  acid,  the 
ostriazole  distilled  with  steam,  extracted  with  ether,  and  purified  by 
fractional  distillation ;  the  yield  is  about  50  per  cent,  of  the  acetyl 
derivative  employed.  It  boils  at  149 — 150°  under  a  pressure  of 
60  mm.,  at  242°  under  the  ordinary  atmospheric  pressure,  and  its  sp. 
gr.  is  1-1071,  1774°. 

Trinitromethyl-n-phenylosotriazolej  C9H6N3(N"02)3,  is  obtained  when 
the  preceding  compound  is  introduced  into  well-cooled,  fuming  nitric 
acid  (5  parts),  concentrated  sulphuric  acid  (5  parts)  gradually  added, 
and  the  mixture  then  kept  at  70 — 80°  until  a  small  portion  imme- 
diately solidifies  when  treated  with  water.  It  crystallises  from  alco- 
hol in  long,  colourless  needles,  melts  at  138°,  and  is  readily  soluble  in 
ether,  glacial  acetic  acid,  acetone,  chloroform,  carbon  bisulphide,  and 

4  e  2 
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hot  alcohol,  but  only  very  sparingly  in   boiling  water,   and  insoluble 
in  cold  water  and  light  petroleum. 

Methyl-n-phenylosotriazolesulphonio  acid  is  formed,  with  development 
of  heat,  when  the  osotriazole  is  dissolved  in  fuming  sulphuric  acid  ; 
the  barium  salt  is  only  moderately  easily  soluble  in  cold  water,  and 
the  sodium  salt  crystallises  from  cold  water  in  colourless,  hexagonal 
plates. 

w-Pheuylosotriazolecarboxylic  acid  (20  grams)  is  produced,  together 
with  the  corresponding  amide  (50  grams),  small  quantities  of  the 
nitrile,  and  phenylosotriazaldoxime  (10  grams),  when  the  acetyl  de- 
rivative, :N'0H:CH-C(N2H.Ph)-CH:N-0Ac  (100  grams),  prepared  from 
dinitrosoacetonehydrazone  exactly  as  described  in  the  case  of  the 
glyoxalhydrazoxime,  is  boiled  with  10  per  cent,  sodium  carbonate 
(1  litre)  for  24  hours;  on  cooling,  the  oily  mixture  of  the  neutral 
products  solidifies  to  a  mass  of  crystals,  and  is  separated  from  the 
alkaline  solution  of  the  acid  by  filtration.  The  filtrate  is  treated  first 
with  potassium  permanganate,  and  then  with  sodium  sulphite  and 
sulphuric  acid  as  described  above,  and  the  precipitated  acid  sepa- 
rated by  filtration.  The  crystalline  mixture  of  the  neutral  products 
is  agitated  with  soda  to  dissolve  the  aldoxirae,  and  the  insoluble 
residue  then  dissolved  in  boiling  benzene,  from  which,  on  cooling,  the 
amide  is  deposited  almost  completely,  whilst  the  nitrile  remains  in 
solution.  When  the  acid  is  the  desired  prdouct,  this  separation  is  un- 
necessary ;  the  mixture  of  acid  and  neutral  products  is  boiled  with 
soda  until  the  evolution  of  ammonia  is  at  an  end  and  the  amide  and 
nitrile  are  completely  converted  into  the  acid,  and  the  cold  solution 
is  saturated  with  carbonic  anhydride  to  precipitate  the  aldoxime. 
The  filtrate  is  then  treated  with  potassium  permanganate,  and  the 
acid  isolated  as  before ;  the  yield  of  acid  is  65  grams,  and  of  ald- 
oxime 8  grams.  In  the  above  reaction,  the  first  product  is  phenyloso- 
triazaldoxime ;  this  compound  is  converted  into  the  nitrile  by  the 
elimination  of  water,  then  into  the  amide,  and  finally  into  the  acid. 

n-Phenylosotriazolecarhoxylic  acid  prepared  in  this  way  melts  at 
191 — 192°,  and  is  identical  with  the  acid  obtained  by  oxidising  methyl- 
pbenylosotriazole  (loc.  cit.).  The  potassium  salt,  CgHeNsOgK  -f  HgO, 
crystallises  from  90  per  cent,  alcohol  in  efflorescent  plates.  The  barium 
salt,  (CyH6N302)2Ba  +  2H2O,  crystallises  from  hot  water  in  trans- 
parent plates;  the  cadmium  salt,  (C9H6N302)2Cd  +  2H2O,  in  long, 
colourless  needles.  The  methyl  salt,  C10H9N3O2,  prepared  by  passing 
hydrogen  chloride  into  a  methyl  alcoholic  solution  of  the  acid,  crys- 
tallises from  methyl  alcohol  in  long,  colourless  needles,  melts  at 
89 — 90°,  boils  at  285 — 286°,  and  is  soluble  in  most  ordinary  solvents. 
The  ethyl  salt,  CnHnNgOs,  crystallises  in  lustrous  needles,  melts  at 
59°,  and  boils  at  305—307°. 

When  phenylosotriazole  or  its  homologues  is  treated  with  sodium 
in  boiling  alcoholic  solution,  it  seems  to  be  converted  into  hydro- 
derivatives  ;  traces  of  ammonia  and  aniline  are  formed,  but  no  fatty 
diamine.  Phenylosotriazolesulphonic  acid  is  decomposed  by  sodium 
amalgam  in  boiling  alcoholic  solution,  yielding  ammonia  and  sulph- 
anilic  acid,  but  fatty  diamines  are  not  formed.  When  phenylosotri- 
azolecarboxylic  acid   (10  grams)  is  treated  with  4  per  cent,  sodium 
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amalgam  (280  grams)  in  alkaline  solution,  it  is  decomposed  into 
hydrogen  cyanide  and  phenylliydrazidoacetic  acid  (5  grams);  the  last- 
named  compound  melts  at  15*.^°,  and  is  identical  with  the  acid 
obtained  by  Elbers  (Annalen,  227,353)  by  the  reduction  o£  the  hydr- 
azone  of  glyoxylic  acid. 

■  CH'N 

n-Phenylosotriazole,   i      '    >NPh,  is  obtained,  together  with  aniline 

and  hydrogen  cyanide,  when  the  silver  salt  of  phenylosotriazole- 
carboxylic  acid  is  submitted  to  dry  distillation ;  the  yield  is  3  grams 
from  15  grams  of  the  silver  salt.  It  can  also  be  prepared  by  warming 
gljoxalosotetrazone  (Ab^tr.,  1888,  1287)  with  ferric  chloride  and 
hydrochloric  acid  until  it  is  completely  converted  into  a  brown  oil ; 
the  yield  is  3*5  grams  from  20  grams  of  the  crude  tetrazone.  It  is 
an  almost  colourless  oil,  boils  at  223 — 224°  (716  mm.),  and  is  volatile 
with  steam ;  it  is  readily  soluble  in  ordinary  organic  solvents  and  in 
concentrated  mineral  acids,  but  only  sparingly  in  water,  dilute  acids, 
and  alkalis.  It  is  not  acted  on  by  potassium  permanganate.  When 
boiled  with  sodium  in  alcoholic  solution,  it  gives  a  solution  which 
gradually  turns  red  on  cooling.  The  mi^ro-compound,  CsHgNa-N'Oa,  is 
formed  when  the  osotriazole  is  treated  with  well-cooled,  fuming  nitric 
acid,  and  the  mixture  then  warmed  for  a  few  minutes  on  the  water- 
bath;  it  crystallises  from  alcohol  in  colourless  needles,  melts  at 
183 — 184°,  and  is  readily  soluble  in  ether,  acetone,  chloroform,  and 

1""^  '"^'"^ """"*'  "^^ ^""^^ '" '  NPh-N 
escribed  above,  crystallises  from  water  in  lustrous  needles,  melts  at 
1435°,  and  is  readily  soluble  in  alcohol,  ether,  acetone,  chloroform, 
glacial  acetic  acid,  and  hot  benzene,  but  only  sparingly  in  light 
petroleum ;  on  distillation  with  zinc-dust,  it  is  converted  into  the 

Iorresponding  nitrile. 
'  1^  *  HTT 

\  n-Phenylosotriazaldoxime,  1  *     ^C-CHIN'OH  (see  above),  melts 
X  115°  (compare  Pechmann  and  Wehsarg,  Abstr.,  1889,  35). 
n-Phenylosotriazaldehyde,      I   '         >C*CHO,    is   formed    when    the 

aldoxime  is  boiled  for  a  short  time  with  dilute  sulphuric  acid ;  the 
product  is  distilled  with  steam  and  purified  by  dissolving  it  in  a 
solution  of  sodium  hydrogen  sulphite.  It  melts  at  70°,  distils  with- 
out decomposition,  and  is  soluble  in  most  ordinary  solvents  except 
water  ;  it  has  a  pungent  odour,  gives  the  usual  reactions  of  aldehydes, 
and  dissolves  unchanged  in  dilute  alkalis.  The  hydrazone,  O15II13N5, 
is  precipitated  on  adding  phenylhydrazine  to  a  dilute  aqueous  solution 
of  the  aldehyde ;  it  crystallises  from  alcohol  in  colourless  plates, 
sinters  together  at  109 — 110°,  and  melts  between  118°  and  140° 
according  to  the  manner  in  which  it  is  heated.  It  is  readily  soluble 
in  alcohol,  ether,  acetone,  glacial  acetic  acid,  chloroform,  benzene,  and 
carbon  bisulphide,  but  only  sparingly  in  light  petroleum,  and  insoluble 
^^n  water  and  dilute  soda  ;  it  dissolves  in  concentrated  sulphuric  acid, 


nzene. 

"NT  *  PIT 
D.-Phenylosotriazolecarboxylamide,    I  '        ^C'CO'NHz,  prepared  as 
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yielding  a  yellowisb-red  solution,  which  turns  dark  blue  on  the  addi- 
tion of  ferric  chloride. 

ji-Phenylosofriazyl  alcohol,   I  '    ^^C'CHj'OH,  is  formed,  together 

with  phenylosotriazolecarboxylic  acid,  when  the  aldehyde  is  treated 
with  soda  at  the  ordinary  temperature.  It  crystallises  from  a  mix- 
ture of  chloroform  and  light  petroleum  in  small,  colourless  prisms, 
melts  at  67°,  and  is  very  readily  soluble  in  alcohol,  ether,  glacial 
acetic  acid,  acetone,  and  hot  liglit  petroleum,  but  rather  more 
sparingly  in  chloroform  and  benzene,  and  only  very  sparingly  in  cold 
water ;  it  dissolves  unchanged  in  warm,  dilute  soda,  and  with  con- 
centrated sulphuric  acid  it  gives  a  pale-yellow  solution. 

Cyano-n-phenylosotriazole,  I  '  ^  ^C'CN,  is  formed  in  the  prepara- 
tion of  phenylosotriazolecarboxylic  acid  as  described  above  ;  it  can 
also  be  obtained  by  distilling  the  corresponding  amide  with  zinc- 
dust,  and  by  treating  glyoxylylcyanosotetrazone  (Abstr.,  1889,  47) 
with  acids,  but  it  is  best  prepared  by  boiling  the  acetyl  derivative 
of  dinitrosoacetonehydrazone  with  acetic  anhydride  for  about  two 
hours.  It  crystallises  from  dilute  alcohol  in  colourless  plates,  melts 
at  94-5°,  and  boils  at  190 — 192°  under  a  pressure  of  60  mm. ;  it  has 
an  odour  recalling  that  of  benzonitrile,  is  readily  volatile  with  steam, 
and  dissolves  freely  in  ether,  acetone,  glacial  acetic  acid,  chloro- 
form, benzene,  and  carbon  bisulphide,  but  is  only  sparingly  soluble 
in  cold  alcohol  and  light  petroleum,  and  insoluble  in  watei-  and 
dilute  alkalis. 

n-Phenylosotriazolethiamide,     •  '        ^CS'NHa,    is   precipitated    in 

long,  yellowish  needles  when  hydrogen  snlphide  is  passed  for  some 
time  into  a  hot  ammoniacal  solution  of  the  nitrile,  and  the  solution 
then  mixed  with  water ;  it  melts  at  131 — 132°,  darkens  on  exposure 
to  the  air,  and  is  readily  soluble  in  ether,  alcohol,  acetone,  chloroform, 
glacial  acetic  acid,  and  carbon  bisulphide,  but  more  sparingly  in 
light  petroleum,  and  insoluble  in  cold  water. 

N  *  CH 
u-Phenylosotriazylamine,  -Jj-p,  -^j-^C'CH2*NH2,  can  be  obtained  by 

reducing  the  thiamide  with  zinc  and  hydrochloric  acid  in  alcoholic 
solution,  and  decomposing  the  product  with  soda.  It  is  a  colour- 
less oil,  boils  at  222 — 223°  under  a  pressure  of  100  mm.,  and  is 
readily  soluble  in  alcohol,  ether,  acetone,  and  chloroform,  but  only 
sparingly  in  water  and  light  petroleum.  It  absorbs  carbonic  an- 
hydride from  the  air  with  great  avidity,  being  thereby  converted 
into  a  crystalline  carbonate  of  the  composition  (C9Hio]S'4)2,H2CO;i. 
The  hydrochloride,  C9Hio]S'4,HCl,  crystallises  from  cold  water  in 
plates,  melts  at  228 — 229°,  and  is  readily  soluble  in  alcohol  and 
water.  The  platinochloride,  (C9HioN4)2,H2PtClf;,  crystallises  from 
water  in  long,  yellow  prisms,  and  is  readily  soluble  in  hot,  but  only 
sparingly  in  cold,  water.  The  tartrate  forms  well-defined,  trans- 
parent crystals.     On  adding  carbon  bisulphide  to  an  ethereal  solution 
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of    the    base,    a   compound    melting    at    122 — 123°  is    precipitated ; 
nitrous  acid  converts  the  base  into  the  alcohol  described  above. 

F.  S.  K. 


Homologues  of  n-Phenylosotriazole.      By  O.  Baltzer  and  H. 

V.  Pechmann  (Annalen,  262,  302 — 313). — Biacetijlphenylhydrazacet- 
W^bxime,  NsHPhiCMe-CMelN'OAc,  is  prepared  from  diacetylphenyl- 
IWfaydrazoxime,  exactly  as  described  in  the  case  of  methylglyoxalhydr- 

azoxime  (compare  preceding  abstract)  ;  it  crystallises  from  alcohol  in 

Wellowish  plates  and  melts  at  171°. 
Dimethyl-w-phenylosotriazole,  previously  described  as  an  osotri- 
azone  derivative  (Abstr.,  1888,  1287),  is  best  prepared  by  boiling  the 
preceding  compound  with  sodium  cai'bonate  ;  the  product  is  separated 
from  regenerated  diacetylphenylhydrazoxime  and  obtained  in  a  pure 
condition  by  the  same  methods  as  those  used  in  the  case  of  methyl 
phenylosotriazole  (compare  preceding  abstract)  ;  the  yield  is  30  per 
cent,  of  the  hydrazoxime  employed. 

Diacetyldiphenylhydrazoocime,   NPh2*N!CMe*CMe!N0H,    crystallises 
in  small,  colourless  prisms  and  melts  at  126 — 127°  ;  it  cannot  be  con- 

I^fcerted  into  an  osotriazole  derivative  under  any  conditions. 
^K^  Diacetylmethylphenylhydrazoxime,  NMePh'N!CMe*CMe!NOH,  is 
precipitated  as  an  oil  on  adding  a  solution  of  methj'lphenylhydrazine 
sulphate  (34  grams)  and  sodium  acetate  (55  grams)  in  water 
(310 — 360  grams)  and  glacial  acetic  acid  (20  grams)  to  a  solution  of 
methylnitrosoacetone  (20  grams)  in  water  (120  grams)  ;  the  yield  is 
quantitative.  It  crystallises  from  dilute  alcohol  in  yellowish  needles, 
melts  at  105'5°,  and  dissolves  in  alkalis  and  acids  with  a  yellow 
coloration ;  it  is  decomposed  by  boiling  dilute  sulphuric  acid  with 
formation  of  diacetyl,  and  it  gives  a  cherry-red  coloration  with  nitrous 
acid ;  its  solution  in  concentrated  sulphuric  acid  is  coloured  red  on 
the  addition  of  ferric  chloride.  The  acetyl  derivative  is  a  liquid. 
When  diacetylmethylphenyl hydrazoxime  is  boiled  with  acetic  an- 
hydride, it  is  decomposed  into  dimethyl-w-phenylosotriazole  and  methyl 
alcohol ;  the  yield  of  the  former  is  more  than  80  per  cent,  of  the 
theoretical. 

I^_  Dinitrodimethyl-n-jphenylosotriazole,  CioH9N3(N02)25  is  formed  when 
l^pi,  solution  of  the  osotriazole  in  concentrated  nitric  acid  (6  parts)  is 
^"rnixed  with  concentrated  sulphuric  acid  (9  parts) ;  it  crystallises  from 
alcohol  in  yellow  needles  and  melts  at  139°.  A  mixture  of  warm, 
fuming  nitric  acid  and  concentrated  sulphuric  acid  converts  the  oso- 
triazole into  a  compound,  probably  a  trinitro-derivative,  which  melts 
at  227°. 

NiCMe 
Methyl-TL-phenylosotriazolecarboxylic     acid,      I  '        ^C'COOH      (5 

grams),  is  formed,  together  with  ti-phenylosotriazoledicarboxylic  acid 
(2  grams),  when  dime  thy  Iphenylosotriazole  (10  grams)  is  boiled  with 
an  alkaline  solution  of  potassium  permanganate  (40  grams)  for  12 
hours;  the  two  compounds  are  separated  by  taking  advantage  of  the 
fact  that  the  sodium  salt  of  the  monocarboxylic  acid  is  soluble,  that 
of  the  dicarboxylic  acid  insoluble,  in  alcohol.  It  crystallises  from 
dilute  alcohol  in  long  needles,  melts  at  198°,  and  is  readily  soluble  in 
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alcohol,  but  only  sparingly  in  water.  The  silver  salt,  CioHsNgOzAg,  is 
a  colourless  compound,  sparingly  soluble  in  hot  water.  The  calcium 
salt  and  the  barium  salt  crystallise  from  hot  water  in  small  needles ; 
the  zinCf  manganese,  and  cadmium  salts  are  only  sparingly  soluble  in 
boiling  water. 

Ethyl  methylpJienylhydrazonitrosoacetoacef  ate, 

NMePh-]Sr:CMe-C(NOH)-COOEt, 

prepared  by  treating  ethyl  nitrosoacetoacetate  with  methylphenyl- 
hydrazine,  separates  from  a  mixture  of  chloroform  and  light  petroleum 
in  the  form  of  a  light-yellow,  crystalline  powder,  and  melts  at 
77 — 80° ;  when  it  is  boiled  with  acetic  anhydride,  and  the  product 
hydrolysed  with  soda,  methylphenylosotriazolecarboxylic  acid  is  ob- 
tained; the  yield  is  almost  quantitative. 

N'C'COOH 
Phenylosotriazoledicarhoxylic  acid,  NPh<;    *  i  p^^^.    (see    above; , 

separates  from  boiling  water  in  the  form  of  a  colourless,  crystalline 
powder,  and  melts  at  255 — 256°  with  liberation  of  water  and  forma- 
tion of  the  anhydride  (m.  p.  104°) ;  it  gives  the  fluorescein  reaction 
with  resorcinol.  The  silver  salt,  CioHsNaOiAgj,  crystallises  from  boil- 
ing water  in  thread-like  forms.  The  calcium  salt  and  the  cadmium 
salt  are  only  sparingly  soluble,  but  the  zi7ic  salt  and  the  manganese 
salt  are  readily  soluble,  in  water. 

Acetylpropionyl-ci(3-phenylhydrazacetoxime,  N2HPh!CMe*CEt*.N*0Ac, 
prepared  from  ethyl  ethylacetoacetate,  crystallises  from  alcohol  in 
long,  colourless  needles  and  melts  at  147 — 148°. 

CEtlN 
Methylethyl-n-phe7iylosotriazole,   '  >>NPh,  is  obtained  by  boil- 

ing the  preceding  compound  with  water ;  it  melts  below  0°  and  boils 
at  270°.  The  diQiitro-derivatiye,  0111111^3(1^02)25  crystallises  from 
alcohol  in  lustrous  needles  and  melts  at  113°.  When  methylethyl- 
phenylosotriazole  is  treated  with  an  alkaline  solution  of  potassium 
permanganate,  it  is  rapidly  oxidised,  yielding  methylphenylosotriazole- 
carboxylic  acid  (m.  p.  198°)  and  small  quantities  of  a  dicarboxylic 
acid.  P.  S.  K. 

Osotriazole.  By  O.  Baltzer  and  H.  v.  Pechmann  (Annalen,  262, 
314 — 323) . — Nitro-n-phenylosotriazolecarboxylic  acid, 

0OOH-C<^— >N-CeH,-:^02, 

is  obtained  when  phenylosotriazolecarboxylic  acid  (compare  Jonas 
and  Pecbmann,  this  vol.,  p.  1111)  is  dissolved  in  fuming  nitric  acid 
(10  parts),  the  solution  kept  for  half  an  hour  and  then  poured  on  to 
ice ;  it  crystallises  from  glacial  acetic  acid  in  yellowish  needles,  melts 
at  236^,  and  is  soluble  in  hot  alcohol,  but  more  sparingly  in  ether, 
chloroform,  and  boiling  water.  The  ammonium  salt  crystallises  in 
long  needles,  and  is  comparatively  sparingly  soluble,  but  the  sodium 
salt  and  the  potassium  salt  are  readily  soluble,  in  water ;  the  salts  of 
the  heavy  metals  are  insoluble. 
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Amido-n-phenylosotriazolecarhoxylic  acid,  C9H6lSr302*NH2,  is  prepared 
bj  reducing  the  nitro-compound  witli  stannous  chloride  and  hydro- 
chloric acid;  it  separates  from  glacial  acetic  acid  in  the  form  of  a 
colourless,  crystalline  powder,  and  from  dilute  alcohol  in  needles, 
melts  at  252°  with  decomposition,  and  is  readily  soluble  in  hot  water, 
the  solution  darkening  on  boiling.  In  aqueous  solutions  of  the  acid,  a 
solution  of  bleaching  powder  produces  first  a  reddish-brown  coloration 
and  then  a  yellow,  flocculent  precipitate.  The  ammonium  salt  crystal- 
lises from  alcohol  in  long,  flat  needles ;  the  calcium,  barium,  and 
manganese  salts   crystallise  well,  but  the  salts  of  most  of  the  heavy 

etals  are  insoluble. 

Osotriazolecarhoxylic  acid,    I  '    ^C'COOH,    is    formed,    together 

with  a  considerable  quantity  of  another  acid,  probably  an  azoxy- 
derivative,  when  a  warm  saturated  solution  of  potassium  permangan- 
ate is  added  to  a  warm,  dilute  alkaline  solution  of  the  amido-acid 
until  a  permanent  coloration  is  produced ;  after  decolorising  with 
alcohol,  the  filtered  solution  is  concentrated  by  evaporation,  acidified 
with  acetic  acid,  and  the  oxalic  acid  precipitated  with  calcium  chloride ; 

I  the  filtrate  is  then  treated  with  a  solution  of  copper  acetate  in  slight 
iexcess,  the  precipitated  copper  salt  washed  well  with  cold  water, 
decomposed  with  hydrogen  sulphide,  and  the  filtered  solution  evapo- 
rated, when  the  osotriazolecarhoxylic  acid  is  deposited  in  grey  crystals. 
It  separates  from  water  in  the  form  of  a  colourless,  crystalline  powder, 
melts  at  211°,  decomposes  at  a  higher  temperature  with  evolution  of 
-carbonic  anhydride,  and  is  readily  soluble  in  boiling  water,  but  only 
sparingly  in  alcohol  and  cold  water,  and  practically  insoluble  in  ether, 
•chloroform,  glacial  acetic  acid,  and  acetone.  It  is  only  very  slowly 
■oxidised  by  potassium  permanganate,  is  not  acted  on  by  nitrous  acid, 
or  by  boiling  fuming  nitric  acid,  and  crystallises  unchanged  from  hot 
hydrochloric  acid.  The  calcium  salt,  (C3H2N302)2Ca  -f  2II2O,  crystal- 
lises from  hot  water  in  prisms ;  the  salts  of  the  alkalis  are  readily 
soluble  and  the  silver  salt  is  explosive. 

CH'N 
Osotriazole,    1     *    ^NH,    can   be   prepared   by   distilling   the   dry 

carboxylic  acid,  in  small  quantities  at  a  time,  from  a  retort  heated  at 
230 — 240°  in  a  metal-bath  ;  if  the  retort  is  heated  over  the  free  flame, 
explosions  are  liable  to  occur ;  the  yield  is  almost  quantitative.  It  is 
a  colourless  oil,  having  a  slight,  alkaloid-like  smell,  and  a  sweetish, 
repulsive  taste ;  it  melts  at  22-5°,  boils  at  203 — 204°  (715  mm.),  and 
is  soluble  in  water  and  most  ordinary  solvents,  except  light  petroleum, 
in  all  proportions  ;  the  aqueous  solution  has  a  neutral  reaction.  The 
hydrochloride,  02113^3,1101,  is  a  colourless,  crystalline  powder,  and  is 
decomposed  by  water;  the  platinochloride  is  very  unstable.  The 
silver  derivative,  02H2N'3Ag,  is  precipitated  on  adding  silver  nitrate  to 
an  aqueous  solution  of  osotriazole ;  it  is  insoluble  in  ammonia,  but 
soluble  in  nitric  acid,  and  it  explodes  when  heated.  The  compound 
C2H2N3Hg01,  prepared  by  precipitating  a  solution  of  osotriazole  with 
mercuric  chloride,  crystallises  in  lustrous  needles,  is  soluble  in  hydro- 
chloric acid,  and  burns  when  heated  on  platinum  foil,  leaving  a  very 
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voluminous  ash.  In  an  aqueous  solution  of  osotriazole,  copper  sulph- 
ate produces  a  blue  precipitate  which  dissolves  in  excess  of  the 
reagent,  yielding  a  blue  solution ;  a  calcium  derivative,  which  is 
decomposed  by  carbonic  anhydride,  is  formed  when  calcium  hydr- 
oxide is  added  to  an  aqueous  solution  of  osotriazole.  Sodium  dis- 
solves in  an  ethereal  solution  of  osotriazole,  yielding  a  solid  sodium 
derivative. 

CH!N 
Benzoylosotriazole,  Att'at^'^'^^'  ^^  precipitated  in   the  form  of  a 

colourless,  crystalline  powder,  when  an  aqueous  solution  of  osotriazole 
is  shaken  with  10  per  cent,  soda  and  benzoic  chloride;  it  separates 
from  chloroform  and  ether  in  lustrous  crystals,  melts  at  100°,  and  is 
decomposed  by  soda  and  by  boiling  alcohol.  The  corresponding 
acetyl  derivative  is  a  colourless  liquid.  F.  S.  K. 

Alkylation  of  Secondary  and  Primary  Bases  by  Potassium 
Alkyl  Sulphates.  By  M.  Passon  (Ber.,  24,  1678— 1682).— J/eZ/^T/Z 
coniine  is  obtained  by  adding  a  concentrated  solution  of  potassium 
methyl  sulphate  (25  grams)  to  a  concentrated  solution  of  coniine 
(9  grams)  and  heating  on  the  water-bath  until  the  mixture  reacts 
neutral.  The  unaltered  coniine  is  separated  by  conversion  into  its 
nitroso-compound  and  extraction  with  ether;  the  solution  is  made 
alkaline  and  distilled,  the  base  precipitated  from  the  distillate  with 
sodium  hydroxide,  dried  over  potash,  and  distilled.  The  pure  base  is 
a  colourless  oil,  which  floats  on  water,  boils  at  llh'h^^  and  smells  like 
coniine.  The  hydrochloride  is  similar  to  coniine  hydrochloride, but  melts 
at  188 — 189°.  When  heated  at  240°,  it  sublimes  in  white  needles,  is 
easily  soluble  in  water  and  alcohol,  crystallises  from  the  latter  in 
beautiful,  white  needles,  and  has  the  same  physiological  action  as 
coniine  hydrochloride.  The  aurochloride  is  insoluble  in  cold,  sparingly 
soluble  in  hot,  water,  and  separates  first  as  an  oil,  afterwards  in  long, 
slender  needles,  and  melts  at  79°.  The  platinochloride  is  easily 
soluble,  insoluble,  however,  in  a  mixture  of  ether  and  alcohol,  and 
melts  at  158—160°. 

Bipropylmethi/lamine  is  obtained  from  normal  dipropylamine  in  a 
similar  way  to  the  above  base.  It  boils  at  117^.  The  flatinochloVide 
crystallises  from  water  in  beautiful,  orange-red  needles  and  melts 
about  200°. 

Diprojoylethylamine  is  obtained  in  a  similar  way  to  the  methyl  com- 
pound. The  reaction,  however,  does  not  take  place  so  easily,  and  a 
large  excess  of  potassium  ethyl  sulphate  must  be  used.  It  boils  at 
132 — 134°  and  is  sparingly  soluble  in  water.  The  platinochloride  is 
easily  soluble  in  water,  but  insoluble  in  a  mixture  of  ether  and 
alcohol.  The  aurochloride  is  fairly  easily  soluble  in  water,  crystallises 
in  beautiful  needles,  and  melts  at  96°. 

Biethylmethylamine,  obtained  in  a  similar  way,  is  a  colourless 
liquid,  smells  like  trimethylamine,  and  boils  at  63 — 65°.  Tlie  hydro- 
chloride forms  large,  colourless  plates,  and  is  extremely  soluble.  The 
aurochloride  crystallises  in  short,  yellow  needles  and  is  fairly  soluble 
in  water.     The  methyldiethylamine,  prepared  from  methylamine  and 
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potassium  ethyl  sulphate,  boils  at  63 — 66""  and  gives  a  similar  auro- 
chloride.  E.  C.  R. 

New  Alkaloid  from  Conium  maculatmn.  By  A.  Ladenburg 
and  G.  Adam  (Ber.,  24,  1671 — 1676). — The  authors  have  received 
from  E.  Merck  a  new  alkaloid  obtained  from  Conium  maculatum. 
The  preparation  was  a  white  powder,  easily  soluble  in  water,  alcohol, 
ether,  and  benzene,  and  yielded  salts  with  acids.  It  was  purified  by 
distillation  and  by  crystallisation  from  toluene  ;  both  methods  gave 
identical  products.  Analysis  gave  numbers  agreeing  with  the 
formula  CgHnNO.  Since  the  new  base  is  very  like  conhydrine,  and 
probably  has  a  similar  constitution,  the  authors  have  called  it  pseudo- 
conhydrine. 

Pseudoconhydrine  is  a  strong  base,  reacts  alkaline,  yields  easily 
soluble  salts,  boils  at  229—231°  (uncorr.),  melts  at  100—102°,  and  sub- 
limes in  slender  needles.  It  is,  like  conhydrine,  a  secondary  base, 
since  the  hydrochloride,  when  warmed  with  sodium  nitrite,  yields  a 
nitrosamine.  The  hydrochloride  forms  colourless,  hygroscopic  crystals, 
easily  soluble  in  water  and  alcohol,  and  also  soluble  in  ether.  The 
hydrobromide  crystallises  in  tablets. 

When  pseudoconhydrine  is  heated  with  fuming  hydriodic  acid  and 
amorphous  phosphorus  for  eight  hours  at  180",  an  iodide  of  the 
formula  C8Hi6NI,HI  is  obtained.  It  crystallises  from  water  in 
nodular  aggregates,  darkens  at  143°,  melts  at  155°,  and  yields  on 
reduction  a  volatile  base,  but,  owing  to  the  small  amount  of  material, 
this  was  not  examined.  When  heated  with  fuming  hydrochloric  acid, 
it  also  yields  a  base  easily  volatile  with  steam. 

From  the  above  results,  the  authors  conclude  that  pseudocon- 
hydrine belongs  to  the  class  of  alkines,  and  has  a  constitution 
analogous  to  that  of  conhydrine.  The  authors  attempted  to  syn- 
thesise  the  compound  by  reduction  of  the  condensation  product  of 
a-ethylpyridine  with  formaldehyde  with  the  following  results : — 

oc-Lutidylalkine,  C5NH4'CH2*CH2'CH2*OH,  is  obtained  by  heating 
a-ethylpyridine  with  formaldehyde  and  water  for  eight  hours  at  160"^. 
The  product  is  freed  from  unaltered  ethylpyridine  by  steam  distilla- 
tion, extracted  with  chloroform,  the  solution  dried  with  potassium 
carbonate,  the  chloroform  distilled  olf,  and  the  residue  distilled  under 
reduced  pressure.  It  boils  at  128 — 131°  under  17  mm.  pressure,  and 
is  easily  soluble  in  water  and  alcohol,  sparingly  in  ether.  The  platino- 
chloride,  (C8HiiNO)2,H2PtCl6,  is  easily  soluble  and  melts  at  142°» 
The  aurochloride  is  sparingly  soluble,  crystallises  from  water  in  ill- 
characterised,  yellow  crystals,  and  melts  at  71°. 

a-LupetidylalJcine,  C5NHio*CHo«CIl2*CH2-OH,  is  obtained  by  reduc- 
tion of  the  above  base  in  absolute  alcohol  with  sodium.  It  is  purified 
by  extraction  with  ether  and  distillation,  boils  at  232 — 234°  under 
the  ordinary  pressure,  and  closely  resembles  pseudoconhydrine  in 
boiling  point,  odour,  and  solubility,  but  has  a  much  lower  melting 
point,  and  does  not  yield  crystalline  salts.  Lupetidylalkine  will  not 
crystallise  either  when  sown  with  crystals  of  conhydrine  or  pseudo- 
conhydrine ;  when  cooled  with  solid  carbonic  anhydride  and  ether,  it 
crystallises,  but  melts  again  below  0°.       Neither  the  hydrochloride 
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nor  hydriodide  is  crystalline.  The  hydrobromide  crystallises,  after 
remaining  some  time  in  the  desiccator,  in  feathery  crystals  which 
liquefy  on  exposure  to  air.  When  reduced  with  fuming  hydriodic 
acid  and  amorphous  phosphorus,  a  base  is  obtained  which  is  volatile 
with  steam,  and  yields  a  sparingly  soluble  aurochloride  crystallising 
in  silky  needles  and  melting  at  118 — 119".  Analysis  gave  numbers 
corresponding  to  the  formula  CsHisNjHAuCli. 

Hence  lupetidylalkine  is  not  identical  either  mth  conhydrine  or 
with  pseudoconhydrine.  E.  C.  R. 

Paraxanthine.  By  G.  Salomon  (Zeit.physiol.  Chem.,  15,  319 — 320). 
— Paraxanthine  crystals  have  been  previously  described  by  the  author 
(Zeit.  hlin.  Med.,  7,  72)  as  containing  no  water  of  crystallisation. 
In  another  preparation  of  these  crystals,  it  is  now  proved  that  some 
of  them  on  being  heated  to  110°  become  cloudy  and  whitish  from  loss 
of  water,  while  others,  isomorphous  with  them,  remain  bright. 
Owing  to  the  admixture,  it  was  not  found  possible  to  determine  the 
water  of  crystallisation  quantitatively.  W.  D.  H. 

Violet  Colouring  Matter  Derived  from  Morphine.      By  P. 

•Cazeneuve  {Compt.  rend.,  112,  805 — 807). — Seven  grams  of  morphine 
are  boiled  for  100  hours  in  a  reflux  apparatus  with  an  equal  molecular 
proportion  (5  grams)  of  paranitrosodimethylaniline  hydrochloride 
and  500  c.c.  of  methyl  alcohol.  A  crystalline  compound  separates, 
having  all  the  properties  of  the  tetramethyldiazoamidobenzene  formed 
by  the  action  of  aniline  on  paranitrosodimethylaniline.  The  alcoholic 
liquid  is  evaporated  to  dryness,  the  residue  treated  with  hot  water, 
the  solution  filtered,  the  filtrate  again  evaporated  to  dryness,  and 
-dissolved  in  dilute  hydrochloric  acid.  A  violet  solution  is  thus 
obtained,  from  which  sodium  hydroxide  precipitates  the  base ;  the 
latter,  after  being  washed  free  from  morphine,  is  treated  with  amyl 
alcohol,  which  dissolves  the  violet  compound,  but  leaves  a  blue  sub- 
stance undissolved.  Analysis  of  the  platinochloride,  precipitated  by 
a  mixture  of  alcohol  and  ether,  shows  that  the  violet  compound  has 
the  composition  CnHigNOiiN'CeHi'NMez.  The  free  base  is  amorphous, 
and  is  slightly  soluble  in  water,  from  which  it  is  precipitated  by 
addition  of  sodium  chloride  ;  it  is  readily  soluble  in  methyl,  ethyl, 
or  amyl  alcohol,  yielding  strongly  dichroic  solutions  which  are  violet 
by  transmitted,  and  red  by  reflected,  light.  It  dyes  wool,  silk,  and 
guncotton  directly,  giving  a  beautiful  bright  violet,  which,  however, 
fades  when  exposed  to  light. 

This  colouring  matter  is  not  a  safranine,  but  seems  comparable  to 
dimethylamidodiphenylimide  (Bindschedler's  green).  Substitution 
does  not  take  place  in  the  phenol  group,  for  a  similar  product  is 
obtained  from  codeine,  the  methyl  group  in  which  would  prevent 
-condensation  by  union  of  the  oxygen  with  nitrogen.  It  is  probable 
that  the  formation  of  the  violet  compound  is  due  to  the  tendency  of 
the  morphine  to  form  oxymorphine.  At  the  same  time,  its  formation 
and  character  invalidate  Polstorff's  view  that  pseudomorphine  is 
formed  from  2  mols.  of  morphine  with  elimination  of  2  atoms  of 
hydrogen ;    if  this  were    so.    the    pseudo-compound    should    yield    a 
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safranine,  and  not  an  indamine.     It  is  also  possible  to  regard  the 
colouring  matter  as  a  phenanthrene  derivative.  C.  H.  B. 

Pseudocodeine.  By  E.  Merck  (Arch.  Pharm.,  229,  161—164). 
— Pseudocodeine,  CigHgilSrOa  +  HoO,  a  strong  base  discovered  during 
the  preparation  of  apocodeine,  forms  a  white,  crystalline  mass,  easily 
soluble  in  alcobol,  especially  when  hot.  From  this  solution  it  is  pre- 
cipitated by  water  in  white  needles.  It  is  sparingly  soluble  in  ether,, 
from  which  solution  it  separates  in  brilliant,  transparent  needles.  It 
melts  at  178 — 180°  (uncorr.).  A  1'91  per  cent,  alcoholic  solution 
rotates  the  plane  of  polarisation  l-423^  towards  the  left ;  hence  its 
specific  rotatory  power  is  —91*040''.  Ferric  chloride  giA^es  no  reac- 
tion. The  base  yields  well-crystallisable  salts,  of  which  the  hydro- 
chloride, hydrobromide,  nitrate,  platinochloride,  mercurochloride,  and 
picrate  are  described.  The  physiological  action  of  pseudocodeine  is 
similar  to  that  of  codeine,  but  weaker.  J.  T. 

Conversion  of  Cupreine  into  Quinine.  By  E.  Grtmaux  and 
A.  Arnaud  (Compt.  rend.,  112,  774 — 775). — When  cupreine,  per- 
fectly free  from  quinine,  is  boiled  for  several  hours  in  a  reflux  appa- 
ratus, with  an  equivalent  quantity  of  sodium  and  an  excess  of  methyl 
iodide  dissolved  in  methyl  alcohol,  quinine  methiodide  is  obtained  in 
slender,  white  needles,  and  quinine  dimethiodide  in  yellow  prisms, 
identical  in  composition,  melting  point,  and  rotatory  power  with  the 
methiodides  obtained  from  natural  quinine.  The  methiodides  from 
both  sources  dissolve  in  dilute  sulphuric  acid  with  a  beautiful  blue 
fluorescence. 

If  the  cupreine  is  heated  in  sealed  tubes  at  100°  for  about  12  hours 
with  sodium  methoxide  and  methyl  chloride,  free  quinine  is  obtained 
identical  in  all  its  properties  with  the  natural  product. 

It  follows  that  cupreine  is  a  substance  with  a  phenolic  function,  and 
quinine  is  its  methyl  ether.  This  result  throws  little  light  upon  the 
constitution  of  quinine,  but  establishes  the  presence  of  a  methoxy- 
group  OMe.  It  is  remarkable  that  a  methyl  group  is  frequently 
found  in  the  products  obtained  from  plants,  whilst  an  ethyl  group 
never  occurs.  This  is,  doubtless,  due  to  the  mode  of  nutrition  of 
plants,  which  absorb  carbonic  anhydride,  and  convert  it  first  into 
formaldehyde  and  afterwards  into  methyl  alcohol.  C.  H.  B. 

Isocinchonine.  By  E.  Jungfleisch  and  E.  L^ger  (Compt.  rend.,. 
112,  942 — 945). — Chiefly  polemical  and  a  question  of  priority.  The 
isocinchonine  obtained  by  Hesse's  method  (Abstr.,  1888,  379)  is  a 
mixture  of  cinchonigine,  cinchoniline,  and  a  non-crystallisable  base. 

C.  H.  B. 

Tropine.  By  A.  Ladenburg  {Per.,  24,  1628— 1633).— The  first 
part  of  this  paper  contains  crystallographic  descriptions  and  measure- 
ments of  tropine  platinochloride  and  tropine  aurochloride.  The 
former  belongs  to  the  monosymmetric  system  ;  the  latter  melts  at 
202°,  and  is   deposited  in   pale-yellow,   transparent  crystals  of   the 
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asymmetric  system.  Tropine  mercurochloride,  C8NHi50,HCl,6HgCl2, 
melts  at  246°. 

With  reference  to  the  prodaction  of  the  bibasic  tropic  acid  bj  the 
oxidation  of  tropine,  the  author  points  out  that  in  the  case  of  piperi- 
dine,  pipecoline,  and  coniine,  the  piperidine  ring  is  resolved  and  an 
a-carbon  atom  oxidised  to  carboxyl ;  as  tropine  contains  a  carboxyl 
group  in  the  side  chain,  this  would  probably  undergo  change  and 
yield  a  bibasic  acid  ;  hence  the  formation  of  tropic  acid,  contrary  to 
the  opinion  of  Liebermann,  is  not  opposed  to  the  author's  formula  for 
tropine  (compare  this  vol.,  p.  749).  J.  B.  T. 

Amarylline  and  Bellamarine,  two  new  Alkaloids.     By  K. 

Fragner  (Ber.,  24,  1498 — 1500). — It  has  long  been  known  that  the 
plants  of  the  family  Amaryllidem  are  poisonous,  but  hitherto  they  have 
not  been  chemically  examined.  The  author  finds  that  the  bulbs  of 
Amaryllis  formosissima,  which  is  indigenous  to  South  America,  con- 
tain a  new  alkaloid,  for  which  he  proposes  the  name  amarylline.  It 
crystallises  from  alcohol  in  aggregates  of  short  needles,  is  slightly 
soluble  in  water,  readily  in  chloroform  and  ether.  It  gives  precipi- 
tates with  the  usual  alkaloidal  reagents,  and  shows  a  characteristic 
reaction  with  sulphuric  acid,  giving  a  reddish-brown  solution,  which 
passes  after  a  long  time  into  brown,  and  becomes  green  on  addition  of 
a  little  water.  The  alkaloid  becomes  yellow  at  190°,  brown  at  194", 
and  melts  completely  at  196°. 

Another  alkaloid,  which  the  author  terms  hellamarine,  may  be  ob- 
tained from  the  bulbs  of  Amaryllis  belladonna,  and  crystallises  in 
colourless  needles,  readily  soluble  in  chloroform,  alcohol,  and  ether. 
It  becomes  yellow  at  175°,  brown  at  179°,  and  melts  at  181°.  With 
sulphuric  acid,  it  gives  a  grey  coloration,  which  becomes  a  beautiful  red 
on  warming,  and  yellowish-green  on  addition  of  a  grain  of  potassium 
nitrate.  With  sulphuric  acid  and  a  little  potassium  dichromate,  it 
gives  first  a  yellowish-green  and  then  a  brown  coloration. 

H.  G.  C. 

Morrenine.  By  P.  Arata  and  C.  Gelzer  (Ber.,  24,  1849—1851). 
— The  authors  have  examined  the  roots  of  Morrenia  brachystephana 
(tasis),  the  sap  of  which  is  employed  in  the  Argentine  Republic  as 
a  specific  for  deficient  lacteal  secretion.  The  finely  divided  roots  were 
extracted  with  ether,  which  removes  wax,  fatty  acids,  and  resinous 
substances;  one  of  the  latter  is  soluble  in  alcohol  and  melts  at  60°. 
The  exhausted  roots  are  boiled  with  alcohol,  the  solution  filtered, 
and  the  alcohol  removed;  the  residue  contains  a  new  alkaloid  which 
has  a  very  bitter  taste,  is  readily  soluble  in  water,  chloroform,  or 
amyl  alcohol,  and  melts  at  106°.  Precipitates  are  obtained  with  all 
the  ordinary  alkaloidal  reagents,  and  it  is  proposed  to  term  it  morren- 
ine. The  compound  may  be  prepared  more  readily  by  digesting  the 
roots  for  three  to  four  days  with  2  per  cent,  hydrochloric  acid, 
neutralising  the  filtered  solution  with  magnesia,  evaporating  to  dry- 
ness, and  extracting  the  residue  with  warm  alcohol.  (See  also  p. 
1C88:)  J.  B.  T. 

Crystalline  Egg  Albumin.  By  S.  Gabriel  (Zeit.physiol.  Ghem., 
15,  456— 464).— In  a  repetition  of  Hofmeister's  (Abstr.,  1890,  182) 
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work,  a  half  saturated  solution  of  ammoniu.ni  sulphate  was  found  to 
be  too  strong,  causing  precipitation.  The  proteid  was  dissolved  in 
water,  and  then  a  saturated  solution  of  ammonium  sulphate  added 
ntil  a  cloudiness  appeared,  which  was  dissolved  on  adding  a  little 
more  water.  The  formation  of  all  stages  of  crystallisation  can  then 
be  easily  observed.  The  "  globuliths  "  which  are  first  formed  soon 
loose  their  homogeneity  and  show  a  radiating  appearance.  The 
spliEeroliths  are  bundles  of  needles  which  soon  separate.  After 
drying,  the  proteid  is  no  longer  crystalline.  Drawing  an  analogy 
from  Pawlewski's  experiments  on  paraffin  dissolved  in  acetic  acid 
(Ber.,  23,  327),  it  is  believed  that  colloidal  proteid  is  a  polymeride  of 
the  crystalline  material.  The  question  whether  these  crystals  were 
composed  of  pure  albumin  or  of  albumin  in  combination  with  am- 
monium sulphate  was  left  open  by  Hofmeister.  Harnack  (this  vol., 
47G)  states  they  contain  only  5  per  cent,  of  proteid.  In  the  present 
research  their  composition  was  found  to  be  as  follows  : — 

Egg  albumin 80'86^ 

Ammonium  sulphate  . . .      15|6  L     ^^^  ^^^^^ 

Ash..*.!!!!!!!'.!*.*.!!!!     o-iqJ 

The  percentage  of  nitrogen  in  pure  egg  albumin  is  14"96.     It  thus 
appears  to  contain  less  nitrogen  than  other  proteids.         W.  D.  H. 

Artificial  Melanin.  By  G.  Pouchet  (Gompt.  rend.,  112,  884— 
l885j. — A  substance  having  the  general  properties  of  the  melanins 
jis  found  in  old  anatomical  preparations  preserved  in  alcohol,  and  is 
also  obtained  by  treating  fresh  blood  with  alcohol  and  mercuric 
chloride;  the  exact  conditions  which  determine  its  formation  have 
not  yet  been  ascertained.  It  forms  black  grains  insoluble  in  alcohol, 
ether,  carbon  bisulphide,  and  hydrochloric  acid.  Since  all  other  con- 
stituents of  blood  are  soluble  in  hydrochloric  acid,  the  melanin  can 
easily  be  separated  from  them.  The  grains  dissolve  in  a  2  per  cent, 
solution  of  potash,  but  a  flocculent,  brownish  substance  is  precipitated 
on  addition  of  hydrochloric  acid  ;  they  dissolve  in  sulphuric  acid 
forming  a  reddish  solution,  or  if  the  acid  is  slightly  diluted,  a  ponceau- 
coloured  solution.  Hydrogen  peroxide  or  chlorine- water  bleaches  the 
gcains,  and  they  are  then  seen  to  have  a  radiating  structure.  In 
contact  with  hydrochloric  acid  and  potassium  ferrocyanide,  they  give 
no  blue  coloration.  C.  H.  B. 
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A  New  Method  for  Estimating  the  Specific  Gravity  of  the 
Blood.  By  J.  B.  Haycraft  (Proc.  Boy.  Soc.  Edin.,  18,  251—254). 
— The  advantages  of  the  new  method  are  accuracy,  small  amount  of 
apparatus,  speed,  and  that  only  one  drop  of  blood  is  required.     Two 
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mixtures  of  benzyl  chloride  (sp.  gr.  I'lOO)  and  toluene  (sp.  gr.  0-8706) 
are  made,  one  (a)  having  a  sp.  gr.  of  1*070,  and  the  other  (h)  having 
a  sp.  gr.  of  1'020  :  1  c.c.  of  (a)  is  measured  off  in  a  pipette  graduated 
to  0*01  c.c,  and  run  into  a  glass  tube  in  which  is  also  the  drop  of 
blood,  which  floats  on  the  surface  in  globules,  (b)  is  now  added  until 
the  globules  of  blood  show  no  tendency  to  rise  or  sink ;  the  sp,  gr.  of 
liquid  is  then  calculated,  and  a  correction  made  for  temperatures 
other  than  15'6  (60°  F.),  namely,  0*88  sp.  gr.  for  every  2°  above 
60"  F.  E.  W.  P. 

The  Blood  in  Leucocythsemia.  By  E.  Freund  and  F.  Obkr- 
MAYBE  (Zeit.  phjsiol.  Chem.,  15,  310 — 318). — A  large  quantity  of 
blood  was  obtained  from  a  large  haematoma  occurring  in  a  case  of 
leucaemia.  The  amount  of  haemoglobin  in  it  was  25  per  cent,  of 
the  normal ;  the  number  of  red  corpuscles  was  a  little  over  a  million 
per  cubic  millimetre,  instead  of  the  normal  five  millions,  and  the 
white  corpuscles  were  nearly  as  numerous  (945000).  The  general 
analysis  may  be  usefully  contrasted  with  other  analyses  in  the  follow- 
ing table : — 

In  1000  parts  of  Blood. 


Water 

Solids 

Prote'ids  and  h®- 
matin 

Proteids 

Fibrin 

Proteids  and  ex- 
tractives   

Peptone  

Haemoglobin  . .  . . 

Fat 

Lecithin 

Cholesterol 

Extractives  and 
salts 

Salts 


Present 

Normal. 

case. 

C.  Schmidt. 

895-8 

788  -71 

104-2 

211  -29 

72  0 

— 

— 

3-93 



192-10 

12-3 

— 

— 

7-38 

7-1 

— 

3-8 

— 

21 

9-8 

7-88 

Normal. 

Becquerel 

and  Rodier. 


779-0 
221  0 


76  0 
2  2 


134-5 

1-60 

6-80 


Chyluria. 
Hoppe- 

Sejler. 


796-78 
203 -22 


33-54 


149-6 
1-7 
3-48 
1-58 


6-98 


Sarcoma. 

Houpe- 

Seyler  (this 

vol.,  p.  484). 


793  -36 
206-64 


59  -16 


129-70 
2-31 
2  01 
2-26 


5-01 


The  most  striking  points  about  leucaemic  blood  are  these:  alow 
percentage  of  solids,  the  high  percentage  of  fatty  substance,  and  the 
presence  of  peptone,  which  has,  however,  been  previously  described 
in  this  disease  by  Bockendal  and  Landwehr  (Virch.  Arch.,  84,  561). 
Several  other  tables  are  given  to  illustrate  minor  points  of  composition, 
but  the  two  following,  which  appear  to  be  the  most  important,  may 
be  quoted. 


Htat 

^^Jecithin  . . , 
Cholesterol 
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Present  ease. 


6-81 
2-74 
2-01 


Chyluria 
(Hoppe-Sejler). 


0-83 
1-71 
0-77 


Melanotic  sar- 
coma (Hoppe- 
Seyler) . 


1-11 
0-99 
1-09 


The  ash  shows  an  excess  of  phosphoric  anhydride  as  compared 
with  normal  blood  ;  two  other  analyses  are  here  also  given,  one  a  case 
)f  mastitis,  the  other  of  empyema. 


L 

Present  cases. 

'N'ormal  (Jarisch, 

Med.  Jahrb.  1877, 

Heft  1). 

p 

Leuceemia. 

Mastitis. 

Empyema. 

L 

16-92 
12-31 
17-82 
15-65 
38-52 
0-47-| 
0-07  \ 
2 -24  J 

24-12 
4-27 

20-09 
3-64 

40-46 

13-21 
3-33 

34-07 
3-08 

43-69 

8-82 

lo, 

7-11 

Ii.:::::::::::;; 

30-74 

KoO   

26-55 

NaoO 

24  11 

CaO   

r      0-90 

MgO 

FooOv 

5  -49                     5  -53 

'as  phosphates)    d^^  nlmsnliafpis^ 

\          0-53 
8-16 

V       r r-     — / 

104-00 

— 

— 

106  -92 

Subtract  oxygen  for 
chlorine 

4-00 

— 

— 

6-92 

Total 

100  -00 

— 

— 

100-00 

W.  D.  H. 

Formation  of  Lactic  Acid  and  Glucose  in  the  Organism.     By 

T.  Araki  {Zeit.  physiol.  Ghem.,  15,  335 — 370). — Lactic  acid  has  been 
shown  to  be  one  result  of  activity  or  death  in  various  active  tissues, 
and  occurs  in  the  urine  in  phosphorus  poisoning,  and  afler  extirpation 
of  the  liver.  In  the  present  research,  the  influence  of  diminishing 
the  supply  of  atmospheric  oxygen  on  the  urine  was  considered.  The 
lactic  acid  was  estimated  in  the  ethereal  extract  as  the  zinc  salt. 
Preliminary  experiments  with  muscular  tissue  showed  that  Hoppe- 
Seyler's,  and  also  Werther  and  Drechsel's  modifications  (Pfliigers 
Archiv,  46,  68)  are  both  good  methods  yielding  a  zinc  salt  free  from 
potassium  chloride. 

A  series  of  experiments  on  dogs  (which  were  supplied  with  less 
oxygen  than  there  is  in  the  atmosphere  by  the  use  of  an  apparatus 
constructed  on  the  Regnault  principle)  gave  the  following  results  : — 

VOL.  LX.  4  / 
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the  urine  was  always  acid,  contained  lactic  acid  (the  quantity  of  zinc 
lactate  being  generally  less  than  0'5  per  cent.),  generally  gave  the 
tests  for  sugar  and  albumin  readily  ;  if,  however,  the  animals  were 
in  a  condition  of  inanition,  the  urine  yielded  lactic  acid  and  albumin, 
but  no  sugar.  Experiments  with  hens  gave  corresponding 
results. 

The  same  results  followed  poisoning  by  carbonic  oxide,  curare,  and 
strychnine  ;  and  also  after  epileptic  seizures,  where  the  respiration  is 
greatly  retarded.  Diminution  of  oxidation  in  the  body  is  a  factoi* 
common  in  all  these  conditions,  and  is  doubtless  a  primary  cause  of 
the  abnormal  metabolism,  W.  D,  H. 

Lactic  Acid  and  Glucose  in  Organs  with  Impeded  Circu- 
lation, and  in  Hydrocyanic  Acid  Poisoning.    By  H.  Zil lessen 

(Zeit.  physiol.  Ghent.,  15,  387 — 404), — From  experiments  on  dogs 
and  rabbits,  the  following  conclusions  are  drawn  : — 

1.  By  artificially  diminishing  the  amount  of  oxygen  supplied  to  the 
muscles  and  liver  during  life  (this  was  done  by  ligaturing  the  arteriesi 
supplying  the  parts  in  question),  lactic  acid  is. formed  in  those  organs 
in  increased  amount. 

2.  In  poisoning  by  hydrocyanic  acid,  lactic  acid  passes  into  the 
blood,  diminishing  its  normal  alkalinity.  The  amount  of  sugar  in  the 
blood  is  also  increased. 

3.  Bernard  and  Preyer  pointed  out  that  when  frogs  are  poisoned 
with  hydrocyanic  acid,  the  venous  blood  becomes  of  a  bright,  cherry- 
red  colour,  but  in  mammals  this  appearance  very  soon  fades  away. 
The  cause  of  this  change  of  colour  is  not  known,  but  in  the  present 
research,  the  difference  between  cold  and  warm  blooded  animals  is 
shown  to  be  simply  a  matter  of  body  temperature ;  a  frog  kept  at  a 
mammal's  temperature  in  a  warm  bath  behaving  in  this  respect  just 
like  a  mammal.  W.  D.  H. 

Chemical  Composition  of  the  Notochord.  By  A.  Kossel 
{Zeit.  physiol.  Chem.,  15,  331 — 334). — A  considerable  quantity  of  the 
material  of  which  the  notochord  is  constructed  was  obtained  from 
large  lampreys.  Stenberg  {Du  Bois  Beymond's  Arch.,  Anat.  Ahth., 
1881,  105)  states  that  neither  gelatin  nor  chondrin  is  obtainable  from 
the  notochord;  and  Neumann  (Ard.  Mikr.  Afiat.,  14,  54)  states  that 
the  cells  stain  with  iodine  as  though  they  contained  glycogen. 

The  notochord  in  the  present  research  was  found  to  contain  from 
95  to  96  per  cent,  of  water ;  this  contrasts  very  forcibly  with  carti- 
laginous tissue,  and  corresponds  to  what  one  would  expect  in  an 
embryonic  structure.  The  amount  of  ash  present  was  0'85  per  cent. 
(0*805  soluble,  and  0*047  insoluble,  salts).  The  amount  of  glycogen 
present  constituted  12  to  15  per  cent,  of  the  solids  present.  There 
was  not  much  more  than  a  trace  of  prote'id  matter  soluble  in  water. 
Gelatin,  collagen,  and  mucin  were  all  absent ;  and  the  bulk  of  the 
solid  matter  was  an  insoluble  proteid,  easily  digested  by  artificial 
gastric  juice,  and  yielding  no  reducing  sugar  on  treatment  with 
mineral  acids.  W.  D.  H. 
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Mucoid  Substance  in  Ascitic  Fluid.  By  0.  Hammarsten  (Zeit. 
fhysiol.  Ghem.,  15,  202 — 207). — Only  a  few  observations  of  mucoid 
material  (paralbumin  and  metalbumin,  or  pseudomucin)  occurring  in 
ascitic  fluid  have  been  previously  published.  The  present  communi- 
cation relates  to  six  such  cases.  No.  1  occurred  in  a  man,  apred  66, 
suffering  from  cirrhosis  of  the  liver.  The  fluid  (sp.  gr.  1"012)  was 
alkaline,  greenish,  and  opalescent ;  the  opalescence  remained  after 
the  separation  of  fibrin  by  spontaneous  coagulation.  Acetic  acid 
gave  no  precipitate.  By  dialysing  into  water,  the  fluid  became 
cloudy  from  precipitation  of  globulin ;  the  fluid  also  gave  Trommer's 
^^test  (produced  not  by  glucose,  but  by  some  unfermentable  substance); 
the  prote'id  in  the  fluid  yielded,  after  treatment  with  boiling  mineral 
acid,  a  reducing  substance  in  the  same  way  as  does  mucoid.  The 
latter  substance  was  isolated  in  the  following  way : — The  fluid  was 
acidified  and  boiled,  the  resulting  coagulum  was  filtered  off",  and  the 
filtrate  concentrated  on  the  water-bath,  alcohol  being  added,  and  the 
precipitate  which  formed  was  collected ;  this  was  dissolved  in  water 
and  again  precipitated  by  alcohol,  again  dissolved  in  water,  and 
dialysed  to  get  rid  of  adherent  sodium  chloride.  To  the  filtered  liquid 
acetic  acid  was  added,  and  the  result  was  a  white,  flccculent  precipi- 
tate nearly  insoluble  in  excess  of  the  acid.  It  was  dissolved  in  a 
weak  alkali,  reprecipitated  by  acetic  acid,  and  washed  with  water, 
alcohol,  and  ether.  The  filtrate,  from  which  the  precipitated  mucoid 
had  been  separated,  gave  a  further  precipitate  with  alcohol,  which 
"\vas  purified  by  repeated  solution  and  reprecipitation.  It  also  belonged 
to  the  mucin  group  of  substances,  and  was  found  to  be  similar  in  its 
reactions  to  an  albumose  formed  by  the  action  of  alkali  on  mucin, 
and  is  termed  nnucin-alhumose. 

Mucoid  is  insoluble  in  water,  but  soluble  in  feebly  alkaline  or  acid 
liquids,  which  solutions  remain  clear  on  boiling.  It  gives  Heller's  test 
and  the  xanthoproteic  reaction.  It  is  precipitated  by  acetic  acid ;  it 
is  soluble  in  great  excess  of  this  acid,  and  again  becomes  cloudy  on 
the  addition  of  potassium  ferrocyanide,  or  of  tannic  acid,  but  not  of 
sodium  acetate.  Hydrochloric  acid  gives  a  precipitate  readily  soluble 
in  excess.  Mercuric  chloride  gives  no  precipitate.  Potassio-mercuric 
iodide  with  hydrochloric  acid  gives  a  precipitate,  but  copper  sulphate 
produces  only  a  cloudiness. 

The  substance,  moreover,  gives  Millon's,  the  Adamkiewicz,  and  the 
biuret  colour  reactions.  On  boiling  with  copper  sulphate  and  potas- 
sium hydroxide,  no  reduction  occurs ;  but  if  the  mucoid  has  pre- 
viously been  heated  with  2  per  cent,  hydrochloric  acid  on  the  water- 
bath,  it  then  readily  gives  Trommer's  test.  Mucoid  contains  51*4 
carbon,  6*8  hydrogen,  and  13-01  nitrogen,  per  cent.  It  also  contains 
sulphur. 

Mucin-alhumosG  is  easily  soluble  in  w^ater.  This  solution  is  not 
changed  by  boiling.  Acetic  acid,  with  or  without  potassium  ferro- 
cyanide, and  hydrochloric  acid  give  no  precipitate.  It  is  precipitated 
by  nitric  acid,  but  not  by  tannic  acid,  unless  acetic  acid  be  added  as 
Avell.  Various  salts  of  the  heavy  metals  give  either  no  precipitate,  or 
only  an  opalescence.  The  substance  gives  the  xanthoproteic,  Millon's, 
the  Adamkiewicz,   and   the  biuret   colour    tests.     It  does    not   give 
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Troramer's  test  unless  it  is  previously  boiled  with  dilute  Ljdrochloric 
acid.  It  is  precipitated  by  saturating  its  solution  with  ammonium 
sulphate,  but  not  by  sodium  chloride.  It  contains  49'79  carbon,  6  9Q 
hydrogen,  and  11"42  nitrogen  per  cent.     It  also  contains  sulphur. 

These  two  substances  are  considered  to  be  derived  from  a  more 
complex  mother  substance  of  proteid  nature  pre-existent  in  the 
fluid. 

Analysis  of  the  fluid  led  to  the  following  result ;  the  numbers  are 
percentages: — Water,  96-847;  solids,  3'153 ;  proteid,  1*917;  mucoid 
substance,  O'llS ;  salts,  0'866. 

The  other  five,  cases  gave  very  similar  results.  The  following 
further  elementary  analyses  may  be  quoted  : — 

Case  2. — Mucoid,  N,  I3"l  per  cent. ;  mucin  albumose,  C,  49*87 ;. 
H,  6-88;  N,  11-4. 

Case  3. — Mucoid,  N,  12*4;  mucin  albumose,  N,  10'8. 

Case  4. — Mmdn  albumose,  X,  11'37. 

Concerning  the  significance  of  the  appearance  of  mucoid  substances 
in  ascitic  fluid,  it  is  at  present  premature  to  speak.  W.  D.  H. 

Excretion  of  Iron.  By  R.  Gottlieb  (Zeit.  physiol.  Chem.,  15, 
371 — 386). — The  question  of  the  absorption  of  iron  salt  is  of  high 
mportance,  but  still  involved  in  obscurity ;  one  of  the  difficulties  in 
he  way  is  the  want  of  knowledge  concerning  the  excretion  of  iron. 
Very  little  passes  away  by  the  urine,  even  after  intravenous  or  sub- 
cutaneous injections  of  neutral  iron-containing  compounds.  Observers 
diifer  as  to  whether  it  passes  away  with  the  bile  or  not.  Buckheim 
and  Mayei*  (Liaug.  Diss.  Dorpat,  1850)  believe  that  not  only  the  bile^ 
but  the  whole  intestinal  mucous  membrane,  takes  part  in  the  excretion. 
Quincke  (Du  Bois  Reymond's  Archiv,  1868,  150)  could,  however,  find 
none  of  the  metal  in  a  Thiry's  intestinal  fistula.  Previous  observa- 
tions have  been,  however,  merely  qualitative.  In  the  present  research 
quantitative  analyses  were  made  for  the  first  time.  Dogs  were  used 
for  the  investigation,  and  the  salt  injected  was  the  double  tartrate  o£ 
iron  and  sodium,  dissolved  in  a  feebly  alkaline  solution. 

100  milligrams  of  iron  were  subcutaneously  injected  during  four 
days.  During  this  time,  and  24  days  following,  the  faeces  contained 
a  total  of  96'9  milligrams  of  iron  in  excess  of  that  found  there  before 
the  injection  was  made.  In  other  words,  practically  the  whole  of  the 
iron  passed  into  the  intestinal  canal.  Several  experiments  were  then 
made  in  which  the  metallic  compound  was  injected  intravenously ; 
about  70  per  cent,  of  the  metal  was  ultimately  found  in  the  intestine. 
After  protracted  injections,  the  greatest  part  of  the  metal  left  in  th& 
body  was  found  in  the  liver.  Other  metals,  like  copper  and  mag- 
nesium, behave  similarly.  The  question  arises,  how  does  the  iron 
ultimately  reach  the  intestine  from  the  liver  ?  Apparently  it  is  not 
by  the  bile,  but  by  the  circulating  blood,  the  iron  being  in  the  end 
removed  from  the  blood  by  the  intestinal  epithelium,  and  excreted 
into  the  intestine.  W.  D.  H. 

Alcaptonuria.  By  M.  Wolkow  and  E.  Baumann  (Zeit.  physioL 
Chem.j  15,   228 — 285). — The  word  alcapton  was  originally  used  by 
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Bodeker  (Zeit.  rat.  Med.,   7,  130)  for  a  nitrogenous  reducing  sub- 

I stance  occurring  in  certain  urines,  which  became  brown  on  the 
addition  of  an  alkali  in  the  presence  of  oxygen.  Similar  cases  were 
described  by  Ebstein  and  Muller  (Virclioio's  Arch.,  62,  554),  and 
Fleischer  {Berlin,  hlin.  Woch.,  1875,  Nos.  39  and  40).  Fiirbringer  (ibid., 
Ko.  28)  first  advanced  the  theory  that  alcapton  was  not  nitrogenous,  but 
was  identical  with  catechol,  a  view  which,  until  recently,  was  generally 
accepted.     W.   Smith   (Dublin  J.   Med.   Science,   1882,   465)  showed, 

1^^  however,  that  in  one  case  protocatechuic  acid,  and  not  catechol,  was 
H^the  substance  in  question,  and  Kirk  (Abstr.,  1890,  188)  has  in  another 
^^  series  of  cases  described  a  new  acid  which  he  terms  uroleucic  acid. 
Marshall  {Amer.  J.  Pharm.,  1887,  131)  describes  a  very  similar  acid 
as  glycosuric  acid.  In  all  these  cases,  however,  alcaptonuria  does  not 
appear  to  be  pathological,  but  rather  evidence  of  the  presence  of  an 
idiosyncrasy  in  metabolism  lasting  throughout,  or  during  long  periods 
of  otherwise  healthy  life. 

In  the  present  case,  the  questionable  material  was  obtained  from 
the  greatly  concentrated  urine  by  rendering  it  strongly  acid,  and 
shaking  it  with  ether.  From  the  ethereal  solution,  it  was  obtained 
by  evaporating  off  the  ether,  taking  up  with  water,  and  precipitating 
by  lead  acetate;  the  lead  was  removed  from  the  precipitate  by 
hydrogen  sulphide.  The  acid  was  once  more  extracted  with  ether, 
which  on  evaporation  yielded  crystals.    These  consisted  of  a  substance 

I ^— very  similar  to,  but  not  identical  with,  Kirk's  uroleucic  acid,  and  the 
j^Kname  homogentisic  acid  is  given  to  it.  Analysis  of  the  dried  crystals 
^*^ correspond  very  well  with  the  formula  CgHgOi.  It  reduces  alkaline 
€upric  salts  and  silver  salts  readily,  but  bismuth  salts  with  great 
difficulty.  With  Millon's  reagent,  it  gives  a  yellow  coloration  which 
turns  red  on  boiling.  It  is  monobasic,  and  contains  two  phenolic 
hydroxyl  groups,  but  it  is  not  identical  with  any  of  the  hitherto 
described  16  acids  with  the  same  formula.  It  melts  at  146*5 — 147*^. 
Lead  homogentisate,  (C8H704)2Pb  +  SHaO,  crystallises  in  colourless, 
brilliant,  transparent  needles  and  prisms.  Its  melting  point  is 
214 — 215".  It  dissolves  in  675  parts  of  water  at  20*^,  and  is  insoluble 
in  alcohol  and  in  ether.  Ethyl  homogentisate,  CgHvO^Et,  is  formed  by 
passing  hydrogen  chloride  through  an  alcoholic  solution  of  the  acid, 
diluting  with  water  after  24  hours,  adding  excess  of  sodium  hydroxide, 
and  then  shaking  with  ether.  Its  crystals  are  colourless  prisms,  soluble 
readily  in  hot,  less  readily  in  cold,  water,  readily  soluble  in  alcohol 
and  ether,  but  with  difficulty  in  chloroform  and  benzene  ;  they  melt  at 
119 — 120°.  The  methyl  salt  crystallises  in  clinorhombic  plates  and 
melts  at  45°. 

Dimethylhomogentisic  acid,  CsHeOiMeo,  melting  at  124-5°,  was  also 
prepared. 

By  fusing  homogentisic  acid  with  alkali,  short,  colourless  prisms 
melting  at  196—198°,  and  with  all  the  properties  of  gentisic  acid, 
were  obtained. 

By  heating  the  acid  for  a  short  time  above  its  melting  point,  it  is 

changed    into   its    lactone,    0H-CtiH3<^j^>C0,  which  forms  short, 

prismatic  crystals  and  melts  at  191°. 


1130  ABSTRACTS  OF  CHEMICAL  PAPERS. 


m 


From  these  and  similar  considerations,  homogentisic  acid  is  believed 
to  be  qninol,  in  which  one  hydrogen  is  replaced  by  an  acetic  acid 
residue,  C6H3(OH)2-CH2-COOH  [(OH)^  :  CH.  =  1:4:3].  Kirk's 
nroleucic  acid  is  trihydroxyphenylpropionic  acid ;  the  present  acid  is 
dihydroxyphenylacetic  acid. 

Further  researches  showed  that  the  excretion  of  sulphates  (pre- 
formed and  combined)  in  the  urine  remains  normal.  A  method  is 
also  given  by  which  the  new  acid  can  be  estimated  in  the  urine,  by 
means  of  its  reducing  action  on  silver  salts. 

Theoretical  considerations  lead  to  the  conclusion  that  the  proteids 
of  the  body  form  the  source  of  the  acid,  and  further,  that  tyrosine  is 
an  intermediate  product  in  this  metabolism.  When  dogs  are  fed 
upon  it,  it  is  split  up  into  carbonic  anhydride  and  toluquinol. 

W.  D.  H. 

Proteid  in  Normal  Urine.  By  H.  Winterxitz  (ZeU.  physiol. 
Ghem.,  15,  189 — 201). — Senator  states  that  normal  urine  always  con- 
tains a  trace  of  proteid  matter,  but  distinguishes  between  this  and 
physiological  albuminuria.  Posner  {Berlin.  Jclin.  Woch.j  No.  41) 
also  states  that  a  trace  of  albuminous  material  can  always  be  obtained 
from  normal  urine.  The  urine  was  carefully  filtered  and  concen- 
trated ;  the  proteid  tests  employed  were  Heller's  nitric  acid  test  and 
the  acetic  acid  and  potassium  ferrocyanide  reaction.  The  present 
research  is  mainly  a  repetition  of  Posner's  work  ;  larger  quantities  of 
urine  were,  however,  employed,  and  in  only  one  case  was  the  preci- 
pitate produced  by  acetic  acid  and  potassium  ferrocyanide  found  to 
contain  proteid.  The  general  conclusion  drawn,  which  coincides  with 
that  of  Leube  (Zeit.  Tdin.  Med.,  13,  Heft  1),  is  that  normal  urine 
seldom  contains  even  a  trace  of  proteid.  W.  D.  H. 

Haematoporphyrin  in  Urine.  By  E.  Salkowski  {Zeit.  physiol, 
Ghem.,  15,  286 — 309). — A  full  communication  on  a  subject  concerning 
which  ajpreliminary  account  has  already  appeared  (this  vol.,  p.  601). 

W.  D.  H. 

Physiological  Action  of  Nickei-Carbon  Oxide.  By  J.  G. 
McKendrick  and  W.  Snodgrass  {Brit.  Med.  /.,  i,  1891,  1215—1217). 
— This  compound,  !N'i(C0)4  (Mond,  Langer,  and  Quincke,  Trans., 
1890,  749),  is  a  powerful  poison  when  injected  into  animals  sub- 
cutaneously ;  its  vapour  even  to  the  extent  of  0*5  per  cent,  in  air  is 
dangerous.  The  symptoms  are  those  of  respiratory  poisoning,  and  are 
similar  to  those  caused  by  carbonic  oxide.  The  spectrum  of  the 
blood  of  an  animal  poisoned  in  this  way  is  that  of  carbonic  oxide 
haemoglobin.  When  the  substance  is  injected  subcutaneously,  it  is 
probably  in  part  dissociated  in  the  tissues  ;  there  is  evidence  of  the 
presence  of  nickel  in  the  tissues  and  also  in  the  blood.  The  substance 
produces  a  remarkably  prolonged  fall  of  body  temperature,  probably 
by  interfering  with  respiratory  processes.  Its  poisonous  qualities 
are,  however,  at  present  a  bar  to  its  clinical  use  as  an  antipyretic. 

W.  D.  H. 
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smotic  Experiments  on  Living  Bacteria.  By  A.  Wladt- 
J1IR0FF  (Zeit.  physikal.  Chem.,  7,  529 — 543). — As  De  Vries  inves- 
tigated the  phenomena  of  osmotic  eqnilibrium  between  living  plant 
cells  and  various  salt  solutions,  so  the  author  has  undertaken  an 
analogous  research  with  living  bacteria.  The  method  adopted  was 
to  examine  the  movements  of  the  bacteria  in  a  drop  of  salt  solution 
and  meat  broth  hanging  from  the  cover-glass  of  a  suitable  micro- 
scopic slide,  and  to  observe  at  what  concentration  there  remained  a  few 
bacteria  which  retained  the  ability  to  swim  slowly,  and  in  what 
slightly  stronger  solution  the  last  swimming  bacterium  had  vanished. 
The  mean  of  these  concentrations  gives  what  the  author  terms  the 
"  limiting  solution,"  which  he  has  determined  for  various  organisms 
and  a  considerable  number  of  salts.  From  the  numerical  results  he 
concludes  that  in  the  majority  of  cases  the  relations  between  salts 
and  bacteria  obey  the  laws  of  osmosis  (osmotic  pressure).  Some 
neutral  salts,  however,  seem  to  have  a  poisonous  effect  on  certain 
bacteria,  whilst  others  appear  to  be  able  to  penetrate  the  protoplasm 
of  particular  organisms,  both  of  these  being  disturbing  elements  in 
the  study  of  the  purely  osmotic  phenomena. 

The  following  table  gives  the  limiting  solutions  in  gram-molecules 
per  litre  : — 


Bacterium 

Bacillus 

Bacillus 

Bacillus 

Spirillum 

Intestinal 

Zopfii. 

cyanogenus. 

typhi. 

subtilis. 

rubrum. 

bacterium. 

XCl 

0-358 

0-728 

0-728 

0-651 

0-755 

0-720 

NaCl 

0-31G 

0-656 

0-597 

0-450 

0-635 

0-635 

NH,C1  ... 

0-312 

0-624 

0-580 

0-422 

0-552 

0-430 

KNO,  .... 

0-318 

0-635 

0-611 

0-616 

0-668 

0-714 

KaNO.5  . . . 

0-277 

0-474 

0-468 

0-507 

0-597 

0-627 

NH,N03.. 

0-222 

0-512 

0-510 

0-340 

0-512 

0-394 

KBr 

0-204 

0-626 

0-491 

0-450 

0-537 

0-493 

NaBr  .... 

0-192 

0-597 

0-460 

0-422 

0-518 

0-554 

KoSO,.... 

0-286 

0-488 

0-478 

0-295 

0-436 

0^328 

NaoSO^  . . . 

0-280 

0-474 

0-482 

0-277 

0-435 

0-306 

A  corresponding  table  may  be  made  to  express  the  behaviour  of 
the  salts  towards  the  protoplasm  : — 
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Bacterium 

Bacillus 

Bacillus 

Bacillus 

Spirillum 

Intestinal 

Zopfii. 

cyanogenus. 

typhi. 

suhtilis. 

rubrum. 

bacterium. 

KCl 

perm. 

perm. 

perm. 

perm. 

perm. 

perm. 

NaCl 

imperai. 

imperm. 

imperm. 

imperm. 

imperm. 

— 

NH4CI.... 

55 

5> 

55 

5> 

j> 

— 

KNO3.... 

55 

,, 

„ 

perm. 

perm. 

perm. 

NaNO,  . . . 

— 

poison 

poison  ? 

perm.? 

imperm. 

— 

NH4NO3.. 

poison 

55 

— 

poison 

„ 

— 

KBr 

„ 

imperm. 

poison 

imperm. 

„ 

— 

NaBr  .... 

,, 

„ 

55 

55 

,, 

— 

K2SO4.... 

imperm. 

55 

imperm. 

poison 

55 

— 

Na«S04  . . . 

5> 

" 

55 

55 

j> 

— 

J.  w. 

Secretions  of  Microbes :  Transformation  and  Elimination 
of  Nitrogenous  Organic  Matter  by  the  Pyocyanic  Bacillus  in 
a  given  Cultivation  Medium.  By  A.  Arnaud  and  A.  Charrin 
{Compt.  rend.,  112,  755 — 758). — The  fluid  in  which  Bacillus pyocyayiicus 
was  allowed  to  develop  contained  per  litre  5  grams  of  asparagine,  O'lOO 
gram  of  dipotassiura  phosphate,  O'lOO  gram  of  crystallised  disodium 
phosphate,  0'134  gram  of  potassium  hydrogen  carbonate,  0050  gi^ara  of 
calcium  chloride,  and  0'050  gi'am  of  crystallised  magnesium  sulphate. 
The  liquid  after  inoculation  was  kept  at  25 — 30°,  and  the  blue  colour 
appeared  after  about  24  hours,  but  the  quantity  of  pyocyanin  formed 
is  not  proportional  to  the  general  activity  of  the  bacillus.  The 
asparagine  disappears  after  about  60  hours  ;  aspartic  acid  is  formed 
from  the  beginning  but  afterwards  is  destroyed,  the  decomposition 
being  complete  after  about  72  hours.  At  this  time  the  whole  of  the 
nitrogen  has  been  converted  into  ammonia,  with  the  exception  of  the 
small  quantity  that  has  gone  to  form  the  protoplasm  of  the  microbes, 
and  a  small  quantity  that  has  been  converted  into  compounds  not  yet 
defined.  The  weight  of  the  microbes  varies  with  the  age  of  the 
cultivation.  When  the  proportion  of  asparagine  is  varied  the  same 
products  are  obtained  in  the  same  times  in  absolutely  the  same 
proportions. 

The  bacillus  splits  up  the  asparagine  by  means  of  a  diastase.  The 
filtered  liquid  has  no  action  on  the  asparagine  in  vitro,  but  if  the  bacilli 
are  washed  and  transferred  to  an  asparagine  solution  containing  chloro- 
form to  prevent  vital  action,  the  asparagine  is  converted  into  aspartic 
acid.  C.  H.  B. 


Assimilation  by  Lichens.  By  H.  Jlmelle  (Cumpt.  rend.,  112, 
888 — 891). — Under  favourable  conditions  of  light,  humidity,  and 
season,  all  lichens  can  decompose  the  carbonic  anhydride  of  the  air  so 
energetically  that  the  quantity  decomposed  exceeds  that  evolved  from 
the  lichen  by  the  process  of  respiration,  and  consequently  the  organism 
gains  in  carbon.  The  intensity  of  the  assimilation  of  lichens  varies 
enormously,  however,  with  the  species,  and  is  relatively  strong  witii 
lichens  such  as  Gladonia  or  Farmelia,  but  is  very  feeble  in  the  case  of 
crustaceous  lichens  such  as  the  Lecidea.     Other  conditions  remaining 
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he  same,   direct  sunlight   is  more  favourable   to  assimilation   than 
diffused  liofht.  C.  H.  B. 
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Influence  of  Salt  on  the  Quantity  of  Starch  contained  in  the 
Vegetating  Organs  of  Lepidium  sativum.  By  P.  Lesage  (Gompt. 
rend.,  112,  891 — 893). — The  plants  were  watered  with  solutions  con- 
taining from  1  to  25  grams  of  salt  per  litre,  or,  in  a  second  series 
4  to  100  per  cent,  of  sea  water.  With  12  to  15  grams  of  salt  per 
litre,  starch  disappears  completely  from  every  part  of  the  plant.  The 
disappearance  of  the  starch,  however,  is  not  directly  proportional  to 
the  quantity  of  salt  present  in  the  water.  In  both  series  there  is  a 
minimum  in  the  leaves  and  root  when  the  water  contains  1*G6  grams 
of  salt  per  litre  or  6*7  per  cent,  of  sea  water,  and  with  stronger 
eolutions  the  quantity  of  starch  again  increases,  until  with  the  amount 
already  stated  it  disappears  altogether.  It  is  not  improbable  that  the 
real  maximum  is  obtained  by  watering  with  solutions  containing  a 
quantity  of  salt  between  O'O  and  1*66  grams  per  litre.         C.  H.  B. 

Dextrose  from  Ipecacuanha  Root.  By  E.  Merck  {Arch. 
Pharm.,  229, 169 — 170). — When  preparing  emetine  from  ipecacuanha 
root,  about  5  per  cent,  of  a  compound  identical  with  dextrose  was 
obtained.  This  compound  does  not  appear  to  exist  in  all  varieties  of 
the  root,  as  no  sugar  could  be  detected  in  samples  from  other 
sources.  J.  T. 

Macassar  Oil.  By  K.  Thummel  and  W.  Kwasnik  (Arch.  Pharm., 
229, 182 — 197). — Macassar  oil  is  obtained  from  the  seed  of  Schleicher  a 
trijuga,  Willd.,  Cussarribium  spinosum,  an  East  Indian  tree  of  the  order 
Sapindaceee.  The  oil  can  be  obtained  from  the  seed  either  by  pressure 
or  by  treatment  with  light  petroleum.  The  brown  scale  of  the  seeds 
amounts  to  45  per  cent.,  whilst  the  cotyledon  containing  the  oil  is 
55  per  cent.  The  cotyledons  yield  68  per  cent,  of  fatty  oil  by  pres- 
sure, yellowish  in  colour,  of  the  consistency  of  soft  butter.  The  oil  is 
composed  of  glycerides  of  acetic,  oleic,  palmitic,  and  arachidic  acids. 
The  fatty  acids  are  present  in  the  relative  proportion  of  oleic  acid 
70  per  cent.,  palmitic  5  per  cent.,  and  arachidic  25  per  cent.  It  also 
contains  free  hydrocyanic  acid  and  other  volatile  acids  (formic,  acetic 
acid).  J.  T. 

Constituents  of  Rhizoma  podophylli.  By  R.  Kursten  (Arch. 
Pharm.^  229,  220 — 248). — The  results  of  the  present  investigation 
supplement  the  work  done  by  Podwyssotzki  (Abstr.,  1882,  976).  The 
podophyllotoxin  prepared  by  Podwyssotzki's  method  was  not  constant 
in  composition,  and  its  melting  point  varied  from  100°  to  125°  : 
further,  the  podophyllic  acid  of  that  author  is  composed  mainly  of  a 
crystallisable,  active,  but  very  impure  substance.  Podophyllotoxin, 
C23H24O9  +  2H2O,  is  obtained  by  extracting  the  coarsely  powdered 
rhizome  with  cold  light  petroleum,  until  freed  from  fat;  after  drying 
in  the  air,  the  extraction  is  continued  with  chloroform,  until  the 
liquid  comes  away  almost  free  from  yellow  colour.  As  it  is  not 
possible  to  work  with  alcohol-free  chloroform,  too  prolonged  extraction 
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with  chloroform  would  yield  a  more  impure  extract.  The  chloroform 
extract  is  distilled,  and  the  residue  is  dried  over  a  not  too  warm 
water-bath,  partially  dissolved  in  benzene,  filtered,  and  the  filtrate 
allowed  to  remain  from  3  to  8  days,  when  a  brownish-yellow  mass  of 
Vy^ell  formed,  thick,  strongly  refractive  prisms  is  produced,  which  is 
purified  by  washing  with  50  per  cent,  alcohol,  then  with  ether,  re- 
crystallising  first  from  boiling  benzene,  and  finally  from  solution  in  hot 
4e5  per  cent,  alcohol.  The  compound  is  thus  obtained  in  long,  well- 
formed  prisms.  It  melts  at  93 — 95°,  and  at  a  higher  temperature 
chars  without  subliming.  100  c.c.  of  water  at  15°  dissolves  0014  gram  ;. 
hot  water  dissolves  somewhat  more.  It  is  very  slightly  soluble  in  ether 
and  cold  benzene,  easily  soluble  in  acetone  and  strong  alcohol,  and  with 
difficulty  in  concentrated  acetic  acid.  When  moistened  with  concen- 
trated sulphuric  acid  the  crystals  give  an  immediate  cherry -red  coloi^a- 
tion,which  slowly  passes  through  greenish-blue  to  violet.  Concentrated 
hydrochloric  and  nitric  acids  produce  a  red  coloration ;  ferric  chloride 
and  bromine  produce  no  change ;  the  compound  dissolved  in  glacial 
acetic  acid  gives  a  red  coloration  with  Millon's  reagent.  The  alcoholic 
solution  is  strongly  laevorotatory.  Zeisel'a  method  indicates  the  presence^ 
of  three  methoxyl  groups.     Hydroxy!  does  not  appear  to  be  present. 

Podophyllotoxin,  when  oxidised  in  an  alkaline  solution  in 
the  cold,  by  means  of  potassium  permanganate,  yielded,  besides- 
a  little  carbonic  anhydride  and  a  brown,  amorphous  substance, 
principally  two  compounds,  the  more  considerable  of  which  was 
podophyllic  acid,  C20H24O9,  obtained  as  well-formed,  colourless 
crystals,  from  solution  in  a  mixture  of  benzene  and  alcohol.  The 
compound  is  without  action  on  animals.  It  melts  at  158 — 160°. 
Its  aqueous  solution,  neutralised  with  aqueous  potash,  gives  no  pre- 
cipitate with  gold,  calcium,  or  barium  chlorides;  silver  nitrate  gives 
a  white  precipitate,  soluble  in  much  water ;  copper  acetate  gives  a 
blue  precipitate.  The  copper  salt,  (C2oH2309)Cu,  was  prepared  as 
beautiful,  light-green  prisms,  and  analysed. 

Picropodophyllin  results  from  the  action  of  alkalis  on  podophyl- 
lotoxin ;  thus,  on  heating  the  latter  with  aqueous  ammonia,  a  well 
crystallised  product  is  obtained,  which  at  first  was  recrystallised  from 
strong  alcohol  ;  but  this  was  found  to  be  unnecessary,  as  the  melting 
point,  227°,  was  not  affected  by  it.  Picropodophyllin  has  the  same  com- 
position as  podophyllotoxin,  but  they  differ  in  melting  point :  227"  and 
95°  ;  in  their  action  on  polarised  light :  inactive,  laevorotatory ;  as  to 
solubility,  the  former  is  less  soluble  in  all  liquids  than  the  latter;  the 
latter  gives  Millon's  reaction,  the  former  does  not.  By  oxidation  and 
reduction  the  two  compounds  yield  the  same  products.  The  residue 
of  the  chloroform  extract,  freed  from  crystalline  podophyllotoxin, 
yielded  a  little  picropodophyllic  acid  in  crystals  melting  at  156 — 158° ; 
no  other  definite  substance  could  be  obtained  from  the  extract. 

Podophylloquercetin,  C23H16O10,  is  best  obtained  from  the  rhizome, 
after  extraction  by  light  petroleum  and  chloroform,  by  further  ex- 
tracting with  ether,  distilling  oft'  the  ether,  and  treating  with  cold 
glacial  acetic  acid.  The  crude  crystals  are  purified  by  repeated  re- 
crystallisation,  best  in  an  atmosphere  of  carbonic  anhydride.  It 
melts   at  275 — 277°,  is  almost  insoluble  in  water,  sparingly  soluble 
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in  cold  glacial  acetic  acid,  more  soluble  in  the  hot  acid  and  in  ether, 
easily  soluble  in  strong  alcohol.     Alkaline  copper  solution  is  easily 
reduced  when  warm,  aloo  ammoniacal  silver  solution.     Probably  this 
ompound  is  not  identical  with  qnercetin.  J.  T. 

Decomposition  of  the  Silicates  in  Soil  by  Lime  and  Gypsum. 

By  G.  DE  Marneffe  {Bied.  Gentr.,  1891,  294— 296).— Three  classes  of 
soils  were  ignited  and  extracted  with  dilute  hydrochloric  acid  to 
remove  all  soluble  silicates.  They  were  then  mixed  with  lime,  some 
being  exposed  to  air ;  others  were  kept  air-tight,  but  water  was  given 
in  all  cases.  The  result  was  that  insoluble  silicates  were  rendered 
soluble,  but  the  presence  or  absence  of  air  made  no  diii'erence.  Another 

et  of  samples  were  treated  in  like  manner,  but  mixed  with  gypsum  ; 

his  addition  produced  no  change  in  composition.  E.  W.  P. 


Value  of  Nitrates  and  Ammonium  Salts  as  Food  for  Ferments 
and  other  Plants.  By  E.  Laukent  {Bied.  Centr.,  1891,  358—359).— 
Ammonium  sulphate  and  phosphate,  potassium  and  sodium  nitrates, 
and  also  potassium  nitrite,  were  applied  to  plants.  The  last  compound 
is  poisonous,  and  so  is  ammonium  nitrate,  if  the  solution  be  acid,  for 
the  ferment  reduces  nitrate  to  nitrite.  Several  mildews  prefer  am- 
monium salts  to  nitrates.  With  green  plants  in  water  culture,  it  was 
found  that  the  roots  of  the  "  ammonia  plants "  ramify  more  in  solu- 
tions of  ammonium  salts,  but,  on  the  other  hand,  the  roots  are  shorter 
than  when  in  solutions  of  nitrates.  When  grown  in  soil,  plants  fed 
with  nitrates  do  best.  E.   W.  P. 

Characteristic  of  Fig  Wine.  By  P.  Carles  (Compt.  rend.,  112, 
811 — 812). — Figs,  wdien  moistened  with  tepid  water  acidified  with 
tartaric  acid,  rapidly  ferment,  and  yield  a  wine  of  about  8°  alcoholic 
strength  and  very  free  irom  acidity.  This  wine  is  largely  made  in 
Algeria,  although  the  figs  from  Asia  Minor  give  the  best  results  ;  it  is 
used  for  adulterating  grape  wines,  and  also  for  defrauding  the. 
revenue. 

If  the  fig  wine  is  evaporated  to  a  syrup,  and  left  in  a  cool,  dry 
place,  it  does  not  remain  liquid,  but  after  24  hours  solidifies  to  a 
crystalline  mass,  consisting  chiefly  of  mannitol,  together  with  glycerol, 
and  a  small  quantity  of  sugar  and  organic  acids.  The  proportion  of 
mannitol  amounts  to  from  6  to  8  grams  per  litre,  w^hilst  in  the 
ordinary  wines  it  does  not  exceed  a  few^  decigrams  per  litre.  Estima- 
tion of  the  mannitol,  therefore,  makes  it  possible  to  detect  the 
addition  of  as  little  as  25  per  cent,  of  fig  wine  to  ordinary  wine. 

C.  H.  B. 
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Measurement  of  Gases.  By  G.  Lunge  (Ber.,  24,  1656—1657). 
— A  criticism  of  a  recent  paper  of  F.  R.  Japp  on  this  subject  (com- 
pare Proceedings,  1891,  68). 
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Estimation  of  Small  Quantities  of  Alkali  and  Recognition  of 
the  Neutrality  of  Water.  By  F.  Mylius  and  F.  Foeesteh  (Ber.,  24, 
1482 — 1498). — The  authors'  previous  researches  on  the  action  of 
aqueous  solutions  on  glass  (Abstr.,  1889,  828)  were  in  many  respects 
incomplete,  owing  to  the  fact  that  no  alkalimetric  method  was  known 
sufficiently  delicate  for  those  investigations.  They  have,  therefore, 
endeavoured  to  obtain  an  indicator  which  would  be  sufficiently 
delicate  to  allow  of  the  employment  of  millinormal  solutions,  and  find 
that  iodeosin  answers  the  purpose  admirably.  The  crude  colouring 
matter  must  be  purified  by  dissolving  in  aqueous  ether,  shaking  the 
filtered  solution  with  soda  solution,  and  precipitating  the  sodium  salt 
by  the  addition  of  concentrated  soda  solution.  The  salt  is  recrystal- 
lised  from  alcohol,  dissolved  in  water,  acidified  with  hydrochloric 
acid,  and  the  precipitated  iodeosin  well  washed  with  water.  If 
used  in  the  ordinary  manner,  this  colouring  matter  is  useless  as  an 
indicator,  but  if  the  titration  is  carried  on  in  a  stoppered  bottle,  in  pre- 
sence of  ether,  and  the  whole  shaken  on  addition  of  the  reagent,  the 
point  of  neutrality  is  very  distinctly  shown,  as  in  presence  of  the 
slightest  excess  of  alkali  the  iodeosin  passes  from  the  aqueous  to  the 
<3thereal  solution,  leaving  the  former  almost  colourless. 

The  titration  with  millinormal  solutions  allows  of  the  detection  of 
quantities  of  alkali  equivalent  to  0*1  milligram  Na^O,  and  even  smaller 
amounts  may  be  estimated  by  employing  a  colorimetric  method.  In 
carrying  out  the  latter  process  a  large  number  of  precautions  must 
be  taken  with  regard  to  the  neutrality  of  the  water,  the  quality  of 
the  glass  vessels  employed,  &c.  For  details  of  this  method  reference 
must  be  made  to  the  original,  as  they  do  not  admit  of  a  curtailed 
description.  H.  G.  C. 

Estimation  of  Available  -Oxygen  in  Peroxides  by  Means  of 
Oaseous  Hydrochloric  Acid.  By  L.  L.  de  Koninck  and  A. 
Leckeniek  {Ghem.  News,  63,  280). — A  modification  of  Bunsen's 
method.  The  oxide  under  examination  is  placed  in  a  flask  along 
with  sufficient  water  to  dissolve  the  chloride  formed  during  the 
ensuing  reaction,  and,  while  gently  heated,  is  submitted  to  the  action 
of  hydrogen  chloride,  conveyed  in  a  current  of  carbonic  anhydride  ; 
as  soon  as  the  oxide  is  dissolved,  the  supply  of  hydrogen  chloride 
is  stopped,  but  the  current  of  carbonic  anhydride  is  continued, 
and  when  the  hydrogen  chloride  has  been  expelled,  the  liberated 
iodine  in  the  receiver  is  titrated  in  the  usual  manner.  D.  A.  L. 

Estimation  of  Nitrate  by  the  Phenolsulphonic  Acid 
Method.  By  G.  H.  BARTRiM  (Chem.  Xews,  63,  228— 229).— Noting 
discrepancies  in  the  results  obtained  in  duplicate  estimations  of 
nitrates  in  water  by  the  phenolsulphonic  acid  method,  investigations 
were  instituted  which  show  that  accurate  results  are  obtained  with 
freshly  prepared  phenolsulphonic  acid,  but  that  shortly  after  prepara- 
tion, this  reagent  becomes  susceptible  to  the  action  of  chlorine  when 
the  quantity  present  is  as  much  as,  or  more  than  four  times,  that  of 
the  nitric  nitrogen,  and  the  results  may  then  be  vitiated  to  the  extent 
of  showing  a  deficit  of  20  or  even  40  per  cent,   of  the  total  nitric 


ANALYTICAL   CHEMISTRY.  1137 

nitrogen  actually  present.  This  can,  however,  be  obviated,  either  by 
removing  the  chlorides  or  by  using  freshly  prepared  phenolsulphonic 
acid.  D.  A.  L. 

Estimation  of  Sulphur.  By  F.  P.  Treadwell  {Ber.,  24, 
"  1937 — 1941). — The  method  is  applicable  to  insoluble  sulphides.  It 
T        consists  in  heating  the  sulphide  with  excess  of  iron  to  dull  redness  in 

■  Han  atmosphere  of  dry  carbonic  anhydride  for  five  to  ten  minutes,  and 

■  ^Rafter  cooling,  decomposing  the  iron  sulphide  with  hydrochloric  acid 
I^B(1  :  5).  The  iron  used  is  commercial  ferrum  reductnm,  and  as  this 
B^Bcontains  some  sulphur,  it  is  necessary  to  perform  a  blank  experiment 
■^Bfirst.  The  hydrogen  sulphide  is  absorbed  in  a  Fresenius-Vollhard 
r  ^^ absorption  apparatus  ;  the  first  absorption  bottle  contains  50  c.c.  of 

hydrogen  peroxide  solution  (2  per  cent.) and  10  c.c.  of  ammonia  (2/1  N.), 

the  second  bottle  contains  10  c.c.  of  the  ammonia.    After  absorption  of 

the  hydrogen  sulphide,  the  contents  of  the  absorption  apparatus  are 

washed  into  a  beaker,  boiled  for  half  an  hour,  acidified  with  hydro- 

I         chloric  acid,  and  evaporated  to  dryness  on  the  water-bath.     The  dry 

I^Kmass  is  treated  with  a  few  drops  of  hydrochloric  acid,  dissolved  in 

I^B  water,  filtered,  and  the  filtrate  precipitated  with  barium  chloride. 

I^H     The  results  obtained  compare  very  favourably  with  those  obtained 

pHby  other  methods.  '  E.  C.  R. 

Estimation  of  Sulphur  in  Coal,  &c.  By  T.  Neilson  {Chew.  News, 
63,  192). — The  author  has  obtained  satisfactory  results  by  estimating? 
sulphur  in  coal,  &c.,  in  the  following  manner: — A  gram  of  coke 
mixed  with  2  grams  of  sodium  carbonate  and  half  a  gram  of  man- 
ganous  carbonate  is  heated  at  a  low  red  heat  in  a  flat  platinum  dish  for 
an  hour,  then  fused,  cooled,  dissolved  in  hydrochloric  acid,  evaporated 
to  dryness,  redissolved  in  hydrochloric  acid,  filtered,  and  the  sulphuric 
acid  precipitated  w^ith  barium  chloride,  &c.,  as  usual.  A  blank  ex- 
periment of  equal  duration  should  be  made  at  the  same  time  as  the 
actual  estimation.  D.  A.  L. 

Estimation  of  Barium  as  Sulphate.  By  P.  W".  Mar  (Amer.  J. 
Sci.  [3],  41,  288— 295).— The  author  finds  that  in  precipitating 
barium  by  means  of  sulphuric  acid,  it  is  highly  advantageous  to  have 
the  solution  strongly  acidified  with  hydrochloric  acid,  as  the  precipitate 
is  then  formed  in  a  more  or  less  crystalline  condition,  settles  rapidly, 
and  can  be  safely  filtered  with  or  without  pressure  in  ten  minutes. 
It  is  not  necessary  to  add  the  reagents  drop  by  drop,  but  the  whole 
quantity  required  to  complete  the  reaction  may  be  added  at  once. 
Ordinary  quantities  of  barium  salts,  in  presence  of  a  considerable 
excess  of  sulphuric  and  hydrochloric  acids  are  precipitated  com- 
pletely and  at  once,  but  when  only  a  few  milligrams  are  present,  the 
precipitate  requires  more  time,  usually  from  two  to  three  hours,  to 
separate  under  the  same  conditions.  If  sulphuric  acid  is  being 
estimated  by  means  of  barium  in  the  presence  of  alkali  salts,  the 
barium  sulphate  can  be  purified  by  dissolution  in  concentrated  sulphuric 
acid  and  subsequent  evaporation  to  dryness,  when  the  sulphate  is  left 
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in  large  crystals,  whicli  can  be  filtered  off  as  readily  as  sand.    This  is  far 
better  than  the  old  method  of  solution  and  reprecipitation  by  dilution. 

H.  C. 

Separation  of  Cadmium  and  Copper.  By  H.  X.  Waerex 
(Ghem.  Neius,  63,  198). — Copper  is  completely  precipitated  from  its 
solutions  by  glucose  in  the  presence  of  Fehling's  tartrate  solution, 
and  may  be  readily  and  efficiently  separated  from  zinc  and  cadmium 
by  dissolving  the  alloy  containinor  the  three  metals  in  nitric  acid, 
diluting,  mixing  with  excess  of  Rochelle  salt  and  sufficient  sodium 
hydroxide,  then  adding  a  dilute  solution  of  glucose  in  quantities  of 
not  more  than  4  c.c.  at  a  time  to  the  clear  boiling  solution. 

D.  A.  L. 

Precipitation  of  Manganese  as  Ammonium  Manganous  Phos- 
phate. By  A.  G.  McKenna  {Ghem.  News,  63,  184—186 ;  from  TecJi. 
Quarterly,  3,  No.  4). — The  author  shows  that  glass  vessels  may  be  used 
for  the  precipitation  of  ammonium  manganous  phosphate  from  the 
solution  of  the  chloride;  that  in  several  experiments  boiling  in  the 
beaker  has  been  continued,  with  constant  stirring,  until  the  precipi- 
tate assumed  a  silky  appearance,  some  eight  minutes,  without  getting 
silica  from  the  glass.  It  is  shown  to  be  important  that  the  precipi- 
tate be  obtained  crystalline  ;  experimental  data  indicate  that  the 
ammonium  manganous  phosphate  is  only  very  slightly  soluble  either 
in  hot  water,  aqueous  ammonia  (1  :  4),  or  ammonium  nitrate,  but 
least  of  all  in  the  first,  which,  moreover,  does  not  affect  its  appear- 
ance ;  the  author,  therefore,  washed  the  precipitate  with  hot  water.  In 
the  presence  of  iron,  a  manganese  compound  is  foj-med,  which  is  soluble 
in  ammonia  when  an  excess  of  an  alkaline  phosphate  is  not  present. 

D.  A.  L. 

Alcohol  Method  for  Estimating  Iron  and  Aluminium  Oxides 
in  Phosphates.  By  H.  H.  B.  Shepherd  {Ghem.  News,  63,  251). — 
This  method,  modified  to  meet  objections  raised  at  meetings  called  by 
the  Chemical  Manure  Manufacturers'  Association,  is  conducted  in  the 
following  manner  : — 2^  gi'ams  of  phosphate  is  dissolved  in  10  c.c.  of 
hydrochloric  acid,  evaporated  to  dryness,  redissolved  in  hydrochloric 
acid,  heated  to  boiling,  washed  with  as  little  water  as  possible,  into 
a  250  c.c.  flask,  where  it  is  mixed  with  10  c.c.  of  strong  sulphuric  acid, 
and  agitated  frequently  during  five  minutes.  Alcohol  (95  percent.)  is 
now  added,  the  mixture  is  cooled,  made  up  to  the  mark  with  alcohol, 
and  well  shaken ;  as  contraction  occurs  on  mixing,  it  must  again  be 
made  up  to  250  c.c.  After  an  hour,  200  c.c.  of  the  filtered  solution  is 
gently  evaporated  to  a  small  bulk  or  to  a  paste  if  organic  matter  is 
present,  mixed  with  50  or  100  c.c.  of  water  and  boiled  for  a  short 
time  with  bromine  or  other  oxidising  agent.  Ammonia  is  now  added 
in  excess,  the  whole  boiled  for  half  an  hour,  cooled,  a  little  more 
ammonia  added,  the  precipitate  of  the  phosphates  of  iron  and  alumina 
collected,  washed  with  a  hot  solution  of  ammonium  chloride,  ignited, 
and  vveighed.  The  phosphoric  acid  is  determined  in  the  precipitate, 
and  its  weight  deducted ;  the  iron  may  also  be  determined  if  desired. 
Teschemacher  and  Smith  suggest  that  if  any  magnesia  is  present,  it 
should  be  removed  from  the  precipitate  by  boiling  with  water  and  a  little 
ammonium  nitrate,  repeating  the  treatment  if  needful.         D.  A.  L. 
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Separation  of  Iron  from  Cobalt  and  Nickel.     By  G.  A.  Le 

^OY  {Gompt.  rG7icl.,    112,    722 — 723). — A    solution    containing    iron, 
langanese,  nickel,  and  cobalt  in  the  form  of  sulphates  is  mixed  with 
large  excess  of  a  concentrated  and  stronofly  ammoniacal  solution  of 
buimonium  sulphate,  after  addition  of   sufficient  citric  acid  or  other 
nd  to  prevent  precipitation  of  the  metals.     The  solution  is  then 
jlectrolysed  with  the  current  from  two  Bunsen  cells  (or  their  equiva- 
mt)  ;  manganese  separates  at  the  anode,  and  iron,  nickel,  and  cobalt 
it  the  cathode.     The  cathode  is  washed,  and  is  then  put  into  a  con- 
xentrated  solution  of  ammonium  sulphate  saturated  with  ammonia. 
!t   now   serves  as  the  anode,   a  weighed   platinum  plate  being  the 
jathode,  and  when  the  circuit  is  closed,  the  nickel  and  cobalt  are 
transferred  to  the  new  cathode,  whilst  ferric  hydroxide  partly  re- 
mains on  the  anode  and  partly  floats  in  the  liquid,  but  is  free  from 
l^^ny  appreciable  traces  of  nickel  or  cobalt.  C.  H.  B. 

Separation  and  Estimation  of  Nickel  and  Cobalt.    By  C. 

Kfikvss  {Zeit.  anal.  Chem.,30,  227 — 242). — The  aathor  has  submitted 
to  a  critical  study  most  of  the  hitherto  published  methods  for  sepa- 
rating nickel  and  cobalt.  Many  of  them  are  entirely  worthless, 
Fleischer's  method  {Zeit.  anal.  C'^em.,  10,  219)  yields  passable  results, 
owing  to  a  compensation  of  errors.  Cobalt  can  be  estimated  by  a 
modification  of  Donath's  method  (Abstr.,  1880,  287  ;  1882,  555),  in 
which  the  solution  is  boiled  with  potash  and  hydrogen  peroxide,  the 
cobalt  peroxide  then  treated  with  ])otassium  iodide,  and  the  liberated 
iodine  titrated.  Rose's  method,  and  those  of  Liebig,  as  well  as 
Wohler's,  Rose's,  and  Gauhe's  modifications  of  the  latter,  give  satis- 
factory separation.  Dirvel's  method  (Abstr.,  1880,  287)  yields  satis- 
factory results  if  skilfully  performed.  Fischer's  potassium  nitrite 
method  is  serviceable,  and  that  of  Ilinski  and  Knorre  (Abstr.,  1885, 
,,^840)  is  excellent.  M.  J.  S. 

Precipitation  of  Antimony  from  Solutions  of  Potassium 
Antimony  Tartarate.  By  J.  H.  Long  and  H.  E.  Sauer  (Ghem. 
Nnvs,  63,  269 — 270). — By  making  the  admixture  slowly,  and  at  a 
low  temperature,  an  alkali  carbonate  may  be  added  to  a  solution  of 
potassium  antimony  tartrate,  in  quantities  more  than  necessary  for 
complete  precipitation,  without  producing  a  precipitate;  nevertheless, 
polarisation  phenomena,  inasmuch  as  the  rotation  is  decreased,  show 
that  some  chemical  change  has  taken  place;  moreover,  such  solutions 
gradually  became  turbid,  but  without  the  evolution  of  carbonic 
anhydride,  and,  in  time,  deposit  a  precipitate.  Series  of  experiments 
were  instituted  to  investigate  this  matter.  In  one  series,  5  grams  of 
tartrate  was  dissolved  in  60  to  70  c.c.  of  water  cooled  to  20",  to  which 
was  added  a  weighed  amount  of  sodium  carbonate  dissolved  in  a  little 
water;  the  mixture  was  diluted  to  100  c.c.  at  20"  and  left  for  24  hours  ; 
with  small  amounts  of  carbonate,  the  precipitation  was  slow,  but  how- 
ever small  the  precipitate,  the  supernatant  liquid  was  always  clear. 
Analyses  of  the  precipitates  in  this  series  showed  a  mean  of  78*8  per 
cent,  of  antimony  ;  some  of  the  results  are  as  follows  : — 


1140  ABSTRACTS  OF  CHEMICAL  PAPERS. 


Sodium  carbonate 

Percentage  of  potassiuni 

added. 

antimony  tartrate 

Experiment. 

grams. 

left  in  solution. 

1 

0-1 

99-93 

4 

0-7 

56-76 

8 

2-0 

3-88 

0'7982  gram  of  sodium  carbonate  should  be  sufficient  to  precipitate 
the  5  grams  of  tartrate  present ;  the  precipitation  is  evidently  incom- 
plete, but,  nevertheless,  in  this  series  the  amount  of  antimony  retained 
in  solution  diminishes  regularly  as  the  quantity  of  sodium  carbonate 
added  increases.  Other  series  of  experiments,  some  mixed  at  100°, 
others  also  kept  at  100°  for  an  hour, show  an  accelerated,  but  still  incom- 
plete precipitation ;  in  fact,  after  a  certain  point  when  about  2  grams 
of  sodium  carbonate  is  added,  the  antimony  in  solution,  having 
reached  a  minimum,  begins  to  increase  ;  this  is  still  more  evident  when 
a  greater  dilution  was  employed.  As  the  solution,  then,  has  not 
the  optical  properties  of  the  tartrate,  and  as  it  is  influenced  by 
an  excess  of  sodium  carbonate,  it  is  presumed  that  the  antimony 
may  be  present  as  antimonite,  which  probably  is  formed  before  a 
maximum  in  the  oxide  is  reached.  No  evolution  of  carbonic  anhydr- 
ide took  place  in  the  cold  or  in  the  solutions  simply  mixed  at  100'\ 
but  in  the  stronger  solutions  kept  at  100°  some  carbonic  an- 
hydride was  evolved.  It  seems  that  complete  precipitation  is  only 
possible  at  very  low  temperatures.  D.  A.  L. 

Electrolysis  of  Metallic  Phosphates  in  Acid  Solution.    By 

E.  F.  Smith  (Amer.  Chem.  J.,  13,  206—209;  compare  Abstr.,  1890, 
1028). — Cadmium  from  Manganese. — 10  c.c.  of  cadmium  sulphate  solu- 
tion (=  0*2399  gram  of  cadmium),  10  c.c.  of  manganese  sulphate  solu- 
tion (=  O'lOOO  gram  of  manganese),  20  c.c.  of  disodium  phosphate 
(sp.  gr.  1*0358),  3  c.c.  of  phosphoric  acid  (sp.  gr.  1*347),  and  100  c.c. 
of  water  were  electrolysed  with  a  current  liberating  10  c.c.  of  oxyhy- 
drogen  gas  per  minute.  In  12  hours,  02394  gram  of  cadmium  was 
precipitated.     In  trial  No.  2,  0*2400  gram. 

Platinum. — 0*2590  gram  of  ammonioplatinic  chloride  (=  0*1144 
gram  of  platinum)  ;  30  c.c.  of  disodium  phosphate ;  5  c.c.  of  phos- 
phoric acid  ;  water  to  150  c.c.  ;  current  =  0*8  c.c.  of  oxyhydrogen  gas 
per  minute  for  10  hours  ;  weight  of  platinum  deposited,  0*1140  gram. 

Falladiiim. — Palladium  =  0*1825  gram  ;  sodium  diphosphate, 
20  c.c. ;  phosphoric  acid,  5  c.c. ;  water,  125  c.c. ;  current  =  0*7  c.c. 
of  oxyhydrogen  gas  per  minute  ;  weight  of  palladium  deposited, 
0*1817  gram.  In  second  trial,  0*1830  gram.  Palladium  could  not  be 
separated  from  cadmium,  zinc,  and  other  metals. 

Gold. — 0*1338  gram  of  gold  ;  20  c.c.  of  disodium  phosphate  ;  3  c.c.  of 
phosphoric  acid  ;  water  to  160  c.c. ;  current,  08  c.c.  of  gas  per  minute. 
The  deposit  was  made  on  copper  and  weighed  0*1335  gram.  In  second 
trial,  0*1339  gram.  Gold  could  not  be  separated  from  cadmium,  but 
easily  from  zinc. 

Gold  from  Zinc. — Gold,  0*1338  gram;  zinc,  O'loOO  gram  ;  disodium 
phosphate,  30  c.c. ;  phosphoric  acid,  3  c.c.  ;  water  to  150  c.c. ;  current, 
0*6  c.c.  of  gqs  per  minute ;  weight  of  gold  deposited,  0*1338  gram. 
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Oold  from  Cobalt. — Conditions  tlie  same  as  those  last  mentioned, 
except  for  the  presence  of  0"2300  gram  of  cobalt;  weight  of  gold 
deposited,  0*1338  gram. 

Several  details  as  to  the  condition  of  the  deposited  metals  are  o^iven 
in  the  original.  A.  G.  B. 

Electrolytic  Estimation  of  Rhodium.  Bj  A.  Joly  and  B. 
Leidi6  (Go7iipt.  rend.,  112,  793 — 796). — Rhodium  can  be  estimated 
with  great  accuracy  by  the  electrolysis  of  solutions  free  from  all 
other  metals  except  the  alkali  metals.  The  solution  of  the  chloride 
or  double  (sodium,  potassium,  or  ammonium)  chloride  is  slightly 
acidified  and  should  not  contain  more  than  4  grams  of  metal  per 
litre.  At  the  beginning,  the  liquid  is  heated  to  50 — 60°,  and  a 
current  of  0*5  ampere  is  used,  but  the  operation  is  finished  at  the 
ordinary  temperature  with  a  current  of  0"1  ampere.  The  method  is 
applicable  to  any  rhodium  compound  that  can  be  converted  into  the 
chloi'ide  or  a  double  chloride.  If  the  separation  is  required  and  not 
the  estimation,  a  stronger  current  may  be  used;    the  metal  is  then 

■  more  crystalline  and  less  coherent. 
The  metal  can  also  be  estimated  iu  solutions  of  the  sulphate,  pro- 
vided that  the  liquid  contains  a  considerable  quantity  of  free  acid 
and  the  deposition  is  very  slow. 

Nitric  acid,  in  quantity  exceeding  20  per  cent.,  prevents  separation 
of  the  metal  altogether,  and  with  more  than  10  per  cent,  deposition 
is  very  slow.  In  presence  of  oxalic  acid,  no  rhodium  separates  at 
the  cathode,  but  a  dark-green  peroxide  separates  at  the  anode. 

C.  H.  B. 

Volumetric  Estimation  of  Volatile  Hydrocarbons.  By  W. 
Hempel  and  L.  M.  Dennis  (Ber.,  24,  II62— 1164).— The  authors 
describe  a  method  of  estimating  the  volatile  hydrocarbons  in  gas. 
Only  100  c.c.  of  gas  is  employed  for  the  determination.  The  method 
is  based  on  Bunsen's,  the  hydrocarbons  being  absorbed  by  a  small 
quantity  of  absolute  alcohol.  The  gas  is  brought  into  an  ordinary 
gas-burette  and  mixed  with  a  small  quantity  of  water  saturated  with. 
gas.  It  is  then  transferred,  by  means  of  a  capillary  tube,  to  a  gas 
pipette,  containing  I  c.c.  of  absolute  alcohol  over  mercury,  and  shaken 
three  minutes.  The  alcohol  must  first  be  saturated  with  gas,  to  avoid 
any  gas  except  the  volatile  hydrocarbons  being  absorbed.  After 
shaking  with  alcohol,  the  gas  is  transferred  back  into  the  burette. 
To  absorb  alcohol  vapours  mixed  with  the  gas,  it  is  shaken  in  a 
pipette  with  1  c.c.  of  water  over  mercury  for  three  minutes  and  again 
transferred  to  the  burette.  The  difference  in  volume  gives  the  hydro- 
carbon vapours.     The  results  are  accurate. 

Since  the  volatile  hydrocarbons  are  appreciably  soluble  in  caustic 
soda,  in  ordinary  gas  analysis  the  percentage  of  carbonic  anhydride  is 
too  high.  This  error  is  easily  avoided  in  the  above  method  by  determin- 
ing the  constituents  in  the  following  order :  volatile  hydrocarbons, 
carbonic  anhydride,  heavy  hydrocarbons,  oxygen,  carbonic  oxide, 
hydrogen,  and  marsh  gas.  "  E.  C.  R. 

VOL.  LX.  4  g 
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Gayon's  Aldehyde  Reaction.  By  H.  Borxtrager  (Zeit.  anal. 
Chem.,  30,  208 — 209). — Gayon's  reagent  is  a  solution  of  rosaniline 
decolorised  by  a  little  hydrocliloric  acid  and  much  sodium  hydrogen 
sulphite.  Its  indications  are  untrustworthy,  since  many  oxidising 
agents  restore  its  red  colour  in  the  same  way  as  aldehyde  does.  On 
the  other  hand,  acetal  destroys  the  rosaniline-red,  and  would  there- 
fore mask  the  aldehyde  reaction.  The  reducing  action  of  aldehyde 
on  ammoniacal  silver  solution,  and  on  ammoniacal  permanganate, 
are  the  only  certain  tests  at  present  known,  but  they  both  require 
the  presence  of  a  moderately  large  amount  of  aldehyde. 

M.  J.  S. 

Estimation  of  Acetone  in  Denaturised  Alcohol.  By  L. 
YiGNON  (Gompt.  re7id.,  112,  873 — 875). — When  iodine  and  sodium 
hydroxide  act  on  acetone  in  presence  of  water,  there  are  always  two 
distinct  reactions  taking  place  simultaneously :  (a)  C0Me2  +  SIj  + 
4N'aOH  =  AcONa  -h  CHI3  +  3NaI  +  SH^O,  and  (6)  8I2  +  6NaOH 
=  5NaI  4-  NalOa  -f-  3H2O,  the  one  or  the  other  predominating 
according  to  the  conditions. 

In  presence  of  excess  of  methyl  alcohol,  the  proportion  of  acetone 
amounting  to  20  or  25  per  cent.,  I3"7  atoms  of  iodine  are  required 
for  the  complete  conversion  of  1  mol.  of  acetone  into  iodoform,  or 
1  part  of  acetone  requires  30  parts  of  iodine. 

Ethyl  alcohol  alone  yields  no  iodoform,  but  it  greatly  retards  the 
conversion  of  acetone  into  iodoform,  and  tends  to  make  the  reaction 
(b)  predominant.  A  mixture  of  acetone  and  water  which  yielded 
iodoform  corresponding  to  55*34  per  cent,  of  acetone  gave  only  2854 
after  dilution  with  an  equal  volume  of  ethyl  alcohol,  other  conditions 
remaining  the  same.  Aldehyde,  on  the  other  hand,  promotes  the 
formation  of  iodoform,  and  the  preceding  mixture,  when  an  equal 
volume  of  aldehyde  had  been  added,  gave  iodoform  amounting  to 
95*93  per  cent,  of  acetone. 

It  follows  that  in  the  estimation  of  acetone  in  denaturised  alcohol 
by  conversion  into  iodoform,  a  large  excess  of  iodine  must  be  used. 
5  c.c.  of  the  alcohol,  after  removal  of  the  aldehyde  by  Bardy's 
method,  is  diluted  to  250  c.c.  with  distilled  water,  and  5  c.c.  of  the 
solution  (=  0*1  c.c.  of  the  original  alcohol)  is  mixed  with  10  c.c.  of 
binormal  soda  and  5  c.c.  of  binormal  iodine.  A  second  estimation  is 
made  with  the  same  quantity  of  alcohol,  but  double  the  quantities  of 
iodine  and  soda,  and  it  is  only  when  both  experiments  give  the  same 
result  that  the  determination  can  be  regarded  as  satisfactory. 

C.  H.  B. 

Use  of  Phenylhydrazine  for  the  Estimation  of  Sugars.  By 
Maqubnne  (Gompt.  rend., 112,  799 — 802). — The  weight  of  the  osazones 
precipitated  when  different  reducing  sugars  are  heated  for  the  same 
time  with  the  same  weight  of  phenylhydrazine  varies  considerably 
with  the  nature  of  the  sugar,  but  remains  constant  for  the  same 
sugar  so  long  as  the  conditions  are  precisely  the  same.  The  follow- 
ing results  were  obtained  by  heating  for  an  hour  at  100°  1  gram  of 
each  sugar  with  100  c.c.  of  water,  and  5  c.c.  of  a  solution  containing 
400  grams  of  phenylhydrazine  and  400  grams  of  glacial  acetic  acid 
per  litre  ;    after  cooling,  the  precipitate  was  collected,  washed  with 
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100  c.c.  of  water,  and  dried  at  110°  : — Sorbinose,  0-82  ;  levulose,  070  ; 
xylose,  0*40 ;  glucose  (anhyd.),  0*32  ;  arabinose,  0*27  ;  galactose,  0'23  ; 
rhamnose,  0*15;  lactose,  O'll;  maltose,  O'll.  With  more  dilute 
solutions,  the  relative  differences  remain  practically  the  same,  but 
levulose  tends  to  approach  sorbinose.  It  is  noteworthy  that  sorbinose 
and  levulose  yield  a  much  greater  quantity  of  osazone  in  a  given  time 
than  any  other  sugars,  and  these  are  the  only  two  isomerides  or 
homologues  of  glucose  that  have  a  ketonic  function.  The  two  are 
readily  distinguished,  since  the  glucosazone  forms  easily  recognisable 
needles,  whilst  sorbinosazone  never  forms  distinct  crystals.  Glucosa- 
zone and  galactosazone,  which  both  crystallise  well  and  melt  at  prac- 
tically the  same  temperature,  can  be  distinguished  by  their  rate  of 
formation.  It  is  also  noteworthy  that  the  reducing  saccharoses  give 
less  osazone  than  the  non-hydrolysable  sugars,  and  therefore  less  than 
the  products  of  their  own  inversion. 

A  comparison  of  the  weight  of  osazone  obtained  from  the  products 
of  inversion  of  polyglucoses  with  the  weight  obtained  from  a  known 
mixture  of  glucoses  affords  valuable  help  in  determining  the 
products  of  inversion  of  the  polyglucoses.  The  following  results  were 
obtained  with  1  gram  of  sugar  completely  inverted  by  dilute  sulph- 
uric acid,  dissolved  in  100  c.c.  of  water  and  mixed  with  2  grams  of 
phenylhydrazine,  2  grams  of  glacial  acetic  acid,  and  5  grams  of  sodium 
acetate  ;  in  each  case  the  result  is  compared  with  that  obtained  with 
artificial  mixtures  of  corresponding  quantities  of  glucoses  : — 

Weight  of 
osazone, 

{Ordinary  saccharose 071 
Glucose  and  levulose  (0*626  gram  each)  .     0'73 

r  Maltose 0-55 

1  Glucose  (1-052  gram) 0-58 

r  Raffinose  (cryst.) 0*48 

<  Levulose,  glucose,   and  galactose   (0*303 
L     gram  each) ,. 0*53 

{Lactose  (cryst.) 0*38 
Glucose  and  galactose  (0*5  gram  each). .      0'39 

The  weight  of  osazone  is  always  slightly  lower  in  the  case  of 
the  products  of  inversion,  because  of  the  destructive  action  of  the 
acid.  This  error  can  be  compensated  by  diluting  the  solutions  until 
equal  volumes  have  the  same  reducing  power.  In  this  way  it  was 
found  that  the  product  of  the  inversion  of  melezitose  gives  the  same 
weight  of  osazone  as  a  solution  of  glucose  of  equal  reducing  power, 
and  therefore  glucose  is  the  sole  product  of  the  inversion  of  melezi- 
tose. C.  H.  B. 

Saponification  by  means  of  Sodium  Ethoxide.  By  A.  Kossel 
and  M.  Kkuger  {Zeit.  physiol.  Chem.,  15,  321— 330).— The  method 
of  saponification  introduced  by  Kossel  and  Obermuller  (Abstr.,  1890, 
1474)  is  shown  to  be  applicable  to  the  analysis  of  butter  and  suet. 
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Practically  identical  results  were  obtained,  whether  the  analysis  was 
performed  by  the  new  method  or  by  the  alcoholic  potassium  hydroxide 
method. 

In  the  saponification  of  cetyl  palmitate  by  the  new  method,  one 
product  is  sodiam  palmitate,  the  other  is  cetyl  alcohol.  In  the 
saponification  of  phenyl  salicylate  (salol),  one  product  is  ethyl  salicyl- 
ate. In  the  saponification  of  salol  by  sodium  amyloxide,  one  product 
is  amyl  salicylate.  The  bearing  of  these  facts  on  observations  of 
Claisen  (Ber.,  20,  646)  is  pointed  out.  W.  D.  H. 

Saponification  of  Tallow.  By  H.  N.  Warren  (Ghem.  News,  63, 
143). — Complete  saponification  is  effected  by  boiling  the  fat,  in  a 
•copper  pan,  with  a  solution  of  equal  parts  of  sodium  and  potassium 
hydroxides  for  about  10  minutes.  The  fatty  acids  are  liberated  with 
dilute  sulphuric  acid,  washed,  dried  by  blowing  air  through  the 
molten  acids,  and  the  solidifying  point  taken  in  the  usual  manner. 

D.  A.  L. 

Estimation  of  Grease.  By  W.  L.  Gadd  and  S.  Lees  (Chem.  News, 
63,  86). — In  order  to  break  the  fall  of  the  reflax  ether  and  prevent 
its  washing  solid  material  into  the  flask  below,  when  extracting  light 
or  finely  pulverised  matter  in  a  Soxhlet  apparatus,  it  is  proposed  to 
furnish  the  extraction  tube  with  an  annular  projection  inside  (above 
the  substance),  upon  which  is  placed  an  inverted  glass  cup,  provided 
with  a  short  stem  to  facilitate  removal  and  with  channels  in  its 
periphery,  through  which  the  reflux  ether  passes  and  flows  quiotly 
down  the  sides  of  the  extraction  tube,  without  disturbing  the  material 
in  the  filter.  D.  A.  L. 

The  Analysis  of  Olein.  By  A.  Korner  (Chem.  Centr.,  1891,  i, 
218—219;  from  Deut.  Ghem.  Zeit.,  5,  402).— The  separation  of  the 
unsaponifiable  portion  of  olein  is  effected  by  the  author  as  follows : — 
3 — 4  grams  of  olein  is  saponified  with  a  slight  excess  of  -^^  or  ^  N. 
alcoholic  potash,  mixed  with  a  considerable  quantity  of  ignited  sand, 
evaporated  to  dryness,  and  the  residue  extracted  in  a  300 — 400  c.c. 
flask  with  150  c.c.  of  hot  ether,  with  addition  of  some  alcohol. 

To  this  solution  is  added  an  ethereal  solution  of  mercuric  chloride 
(2*42  parts  of  mercuric  chloride  to  1  part  of  potassium  hydroxide 
employed)  with  addition  of  alcohol.  The  mercuric  salts  of  the  fatty 
acids  separate  as  a  voluminous  precipitate,  which  is  allowed  to  subside, 
the  clear  solution  filtered  off,  the  precipitate  washed  with  ether,  and 
the  ether  distilled  from  the  filtrate  until  this  measures  about  30  c.c. 
This  residual  solution  is  brought  to  dryness  in  a  porcelain  dish,  the 
residue  extracted  four  or  five  times  with  10  c.c.  of  light  petroleum 
(boiling  point  below  50°),  and  the  petroleum  evaporated  off  again  and 
the  residue  weighed.  J.  W.  L. 
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Rotatory  Dispersion  of  Tartrates.  By  G.  Kummel  (Ann.  PJiys. 
Chem.,  [2],  43,  509—515). — The  optical  rotation  of  solations  of  the 
normal  tartrates  of  potassium,  sodium,  lithium,  and  ammonium,  and 
of  certain  of  their  double  salts,  was  determined  for  the  Frannhofer 
lines  C,  D,  b,  F,  and  G.  The  solutions  taken  were  all  of  normal  con- 
centration, and  the  temperature  of  the  observations  was  15°.  The 
dispersion  was  found  to  be  tlie  same  for  all  the  salts  examined.  Ob- 
ervations  with  solutions  of  different  concentrations  showed  that  the 
tation  is  proportional  to  the  concentration.  Solations  of  the  acid 
rtrates  of  sodium  and  lithium  were  also  examined,  but  in  this  case 
ihe  concentration  was  only  half  that  of  the  solutions  used  in  the  pre- 
vious expeiiments.  owing  to  the  sparing  solubility  of  these  salts.  The 
acid  salts  differ  wholly  in  their  behaviour  from  the  normal  salts,  and 
the  results  are  such  as  to  justify  the  assumption  that  in  aqueous 
solution  these  salts  are  decomposed  into  free  acid  and  normal  salt. 
On  the  above  assumption,  a  calculation  of  the  optical  rotations  of  the 
solutions  of  the  acid  salts  gave  numbers  in  close  agreement  with 
those  observed.  H.  C. 

Sensitisers  for  Rays  of  Low  Rsfrangibility.  By  G.  Hraos 
{Proc.  Roy.  Soc,  49,  845 — 346). — Directions  are  given  for  preparing 
solutions  of  the  hydrogen  sulphite  compounds  of  alizarin-blue  S  and 
of  coerulin,  to  be  used  as  sensitisers.  The  actinic  curves  for  the  two 
substances  are  almost  identical.  Whilst  possessing,  in  a  high  degree, 
sensitising  properties  for  rays  throughout  the  region  comprised 
between  X  6200  and  8000,  they  do  not  lower  the  sensitiveness  to  the 
violet  and  ultra-violet.  Numerous  lines  in  the  spectrum  have  been 
depicted  which  previously  were  not  known  to  exist.  J.   W. 

Is  Chemical  Action  affected  by  Magnetism  ?  By  M.  Loeb 
{Ayner.  Chuvi.  /.,  13,  145 — -158). — The  close  relationship  between 
electricit}'  and  chemical  affinity  on  the  one  hand,  and  that  between 
electricity  and  magnetism  on  the  other,  have  naturally  raised  the 
question  whether  any  relation  can  be  traced  between  affinity  and 
magnetism.  All  experiments  hitherto  made  have  failed  to  answer 
this  question,  as  certain  non-chemical  phenomena  have  always  been 
introduced,  due  either  to  the  inequalities  in  the  magnetic  field  or  to 
the  physical  heterogeneity  of  the  reacting  system,  or  to  both  of  these 
causes  at  once,  whereas  the  conditions  to  be  realised  are  that  the 
system  remains  homogeneous  throughout,  and  the  field  of  stress  also 
practically  homogeneous.  Such  conditions  can  be  realised  by  observ- 
ing the  speed  of  some  reaction  which  does  not  involve  solids,  in  the 
presence  of  a  magnet,  and  again,  when  there  is  no  magnetic  effect, 
provided  the  magnetic  properties  of  the  sybtem  could  be  altered  by 
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the  reaction.  We  might  then  expect  that  a  reaction  which  made  a 
system  more  or  less  amenable  to  magnetic  action,  might  show  evi- 
dence of  acceleration  or  retardation  by  the  magnetic  force.  Wiede- 
mann has  shown  that  in  the  ordinary  form  of  reaction  between  salts, 
involving  merely  a  double  decomposition,  the  total  magnetism  of  the 
system  remains  unaltered,  but  there  is  a  marked  change  when  the 
constitution  of  one  of  the  ingredients  is  altered  ;  the  atomic  magnetism 
of  trivalont  iron  is  25  per  cent,  greater  than  that  of  the  same  element 
in  the  ferrous  state.  The  author  hns,  therefore,  studied  the  effect  of 
magnetism  on  the  speed  of  oxidation  and  reduction  of  iron  salts  in 
solution  by  reagents  which  showed  but  a  feeble  magnetism  by  them- 
selves. Two  reactions  were  selected,  namely,  the  oxidation  of  ferrous 
sulpliate  by  potassium  chlorate,  and  the  reduction  of  ferric  chloride 
by  hydriodic  acid.  The  results  were  negative  and  lead  to  the  con- 
elusion  that  no  relation  exists  between  magnetism  and  chemical 
affinity.  H.  C. 

Method  of  Standardising  Platinum  Thermometers  with 
reference  to  the  Boiling  Point  of  Sulphur.  By  H.  L.  Callendar 
and  E.  H.  Griffiths  (Froc.  Boy.  Soc,  49,  56 — 60). — Callendar 
(Phil.  Trans.,  1887,  A,  161)  has  shown  that  the  difference  between  the 
readings  of  an  air  thermometer  and  a  platinum  resistance  thermo- 
meter between  0°  and  700°  is  closely  represented  by  the  formula 
^(t|  100 f  —  t/lOO},  S  being  a  constant  for  each  particular  wire. 
The  present  paper  shows  how  to  find  o  by  a  single  observation  at  a 
temperature  other  than  0°  and  100°.  The  authors  choose  the  boiling 
point  of  sulphur  for  this  standard  temperature  ;  this  was  carefnlly 
ascertained  by  means  of  an  air  thermometer  protected  from  radiation 
by  two  coaxial  tubes,  the  inner  one  of  metal,  the  outer  of  glass.  The 
boiling  point  was  found  to  be  444*53°,  probably  correct  to  a  tenth  of 
a  degrpe.  To  obtain  ihe  constant,  the  boiling  point  with  the  platinum 
thermometer  is  found,  and  the  difference  between  it  and  the  above 
number  equated  to  the  expression  containing  8. 

A  list  of  various  corrected  melting  and  boiling  points  obtained  with 
different  platinum  thermometers  is  appended,  the  agreement  being 
good.  J.  W. 

Determination  of  the  Boiling  Point  with  Small  Quantities 
of  Material.  By  H.  C.  Jones  (Ber.,  24,  2251). — The  author  draws 
attention  to  the  fact  that  some  time  ago  (Trans.,  1878,  175)  he  de- 
scribed a  form  of  apparatus  essentially  identical  with  that  recently 
described  by  Schleiermacher  (this  vol.,  p.  873)  for  determining  the 
boiling  point  with  small  quantities  of  material.  F.   S.  K. 

Hydrogenation  of  Closed  Chains.  By  F.  Stohmann  and  C. 
Kleber  (/.  pr.  Ghem.  [2],  43,  538 — 544). — the  authors  have  deter- 
mined the  following  thermochemical  data  since  their  last  communica- 
tion (this  vol.,  p.  376)  : — 
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Heat  of  Heat  of 

combustion.  formation. 

C«l.  Cal. 

Ao.5-cinijclvotereplitha]ic  acid  . .      845*4  182*6 

Dihydroplitbalic  acid SiS'l  1 8^-9 

Ao-tetrahydrophthalic  acid ....      881'6  215"4 
FuniRroid       hexahydromellitic 

acid 923-9  618-1 


The  heat  of  combustion  of  mellitic  acid  is  788*2  Cal.  (Abstr.,  1889, 
096).  It  has  been  shown  (this  vol.,  p,  376)  that  the  heat  of  com- 
bustion of  a  hexahydro-compound  of  a  benzene-ring  derivative  is 
generally  68*7  +  2  X  453  Cal.  higher  than  that  of  the  benzene-ring 
compound,  and  by  this  rule  the  heat  of  combustion  of  hexahydro- 
mellitic acid  should  be  7882  +  159*3  =  947*5  Cal.,  and  not  923*9  Cal. 
From  this  it  would  appear  that  an  excess  of  energy  is  stored  up  in 
mellitic  acid  so  that  less  energy  is  brought  into  play  in  its  conversion 
into  the  hexahydro-compound  than  is  necessary  in  other  cases. 

A  list  is  given  to  demonstrate  the  agreement  between  the  hvdro- 
genated  compounds  of  the  terephthalic  series  and  those  of  the  phthali  ; 
series. 

The  thermal  value  for  the  splitting  up  of  the  benzene-ring  into  an 
open  chain  has  already  been  given  as  54*8  Cal,  for  every  2  atoms  of 
hydrogen  added  {V>c.  cit.)  ;  this  is  nearly  true  in  the  case  of  hexa- 
hydromellitic acid,  for  which  the  numbers  vary  from  51*5  to  55*0  for 
two  atoms  of  hydrogen.  A.   G.  B. 
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Determination  of  the  Specific  Gravity  of  Viscid  Substances. 
By  J.  W.  Bruhl  (Ber.,  24,  2455— 2457).— The  author  is  of  opinion 
that  the  apparatus  described  by  Scheibler  for  the  determination  of 
the  specitic  gravity  of  viscid  substances  (this  vol.,  p.  520)  is  valueless 
for  exact  work  with  small  quantities,  since  it  is  open  to  the  same  ob- 
jections as  the  specific  gravity  bottle  supplied  with  a  capillary  bored 
stopper.  W.   P.   W. 


Diffusion  of  Ammonia  through  Water  and  through  Alcohol. 

By  J.  MiJLLER  (Ann.  Fhys.  Chen,.  [2],  43,  554—567). — The  volume 
of  ammonia  absorbed  by  a  given  quantity  of  water  in  equal  periods 
of  time  continually  decreases  until  at  length  the  amount  becomes 
stationary.  When  this  condition  is  reached,  the  amount  of  gas  which 
diffuses  through  the  liquid  in  a  given  time  is  directly  proportional  to 
the  area,  and  inversely  proportional  to  the  length  of  the  liquid 
column.  The  volume  in  cubic  centimeters,  which  will  diffuse  through 
a  column  of  1  cm.  length  and  1  c.c.  area  in  one  minute  under  a 
pressure  of  1  cm.  of  m3rcury,  may  be  termed  the  diffusion  constant. 
The  change  of  this  constant  with  the  temperature  is  similar  to  that 
of  the  absorption  coefHcient  of  the  gas  by  water,  and  the  diffusion 
constant  is  therefore  proportional  to  the  absorption  coefHcient.  Between 
0°  and  40°  the  dift'usion  constant  seems  to  be  proportional  to  the 
absolute  temperature. 

With  ammonia  and  alcjhol  similar  results  to  thos?  given  above 
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were  obtained.  The  proportionality  between  the  diffusion  constnnts 
and  the  absorption  coefficients  appears  to  be  general.  This  is 
seen  from  the  fact  that  at  20°  the  diffusion  constants  for  water  and 
alcohol  are  0'093  and  0*047,  and  the  absorption  coefficients  for  the 
same  temperature  are  690  and  340.  H.  C. 

Objections  raised  against  the  Hypothesis  of  Electrolytic 
Dissociation.  By  S.  Aurhhnius  (Ber.,  24,  2255 — 22G4). — The 
author  criticises  the  observations  of  Traube  on  the  freezing  points  of 
dilute  solutions  of  cane  sugar  (this  vol.,  p.  874),  and  show.s  that  his 
results  are  not  in  agreement  with  those  of  Raoult,  Tammann,  or 
Pickering.  Traube  gives  a  value  for  the  molecular  reduction  in 
very  dilute  cane-sugar  solutions  of  36'8,  but  that  which  the  author 
deduces  from  his  own  and  Tammann's  observations  is  only  19'5. 
This  would  contradict  Traube's  conclusion  that  non-electroljtes, 
such  as  cane-sugar,  behave  abnormally  in  very  dilute  solutions,  and 
give  values  for  the  molecular  reduction,  which  are  similar  io  those 
obtained  for  non-electrolytes.  The  above  conclusion  is  also  con- 
tradicted by  Pickering's  observations  on  the  behaviour  of  non- 
electrolytes  in  very  dilute  solutions,  as  the  seven  substances  which 
he  examined  gave  practically  normal  results  for  the  molecular 
reduction.  The  author  finds  nothing  in  Pickering's  recent  results 
on  the  freezing  points  of  mixed  solutions  which  is  opposed  to  the 
dissociation  hypothesis.  H.  C. 

Distribution  of  a  Substance  between  Two   Solvents,  &c. 

By  W.  Nernst  {Zeit.  physikal.  Cheni.y  8, 110 — 139). — This  paper  con- 
tains a  theoretical  and  experimental  investigation  of  the  distribution 
of  a  substance  between  two  solvents,  which  are  either  immiscible  or 
only  partially  miscible,  on  the  basis  of  the  osmotic  pressure  and 
electrolytic  dissociation  theories.  The  case  of  the  vapour  pressure 
and  boiling  point  of  dilute  solutions  of  volatile  substances  is  also 
considered. 

The  agreement  between  calculated  and  observed  values  is  satis- 
factory, and  the  author  shows  that  valuable  information  regarding 
the  molecular  weights  of  substances  in  solution  may  be  obtained 
in  this  way  when  other  methods  are  inapplicable.  J.  W. 

Relation  between  Affinity  and  Partition  Coefficients  in 
Immiscible  Solvents.  By  P.  Aulich  (Zeit.  physikal.  Chevi.,  8, 
105 — 109).  —  Substances  which  do  not  act  chemically  on  each  other 
are  distributed  each  in  a  constant  ratio  between  two  solvents  which 
are  themselves  immiscible.  The  author  puts  the  question: — What 
happens  if  four  substances  which  are  in  chemical  equilibrium  (for 
example,  two  acids  and  their  salts  with  the  same  base)  are  distributed 
betw^een  two  immiscible  solvents  ?  Here  there  are  two  sorts  of  forces 
which  determine  the  final  equilibrium,  namely,  chemical  and  physical. 
Various  cases  are  discussed,  and  the  author  concludes  that  there 
must  exist  some  ascertainable  relations  between  the  physical  and 
chemical  forces  at  work  if  the  second  principle  of  thermodynamics 
is  to  be  upheld.  J.  W. 
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Affinity  Coefficients  of  Bases.  By  E.  Lellmaxx  and  H.  Gtross 
(Annalen,  263,  286 — 299). — The  authors  have  made  a  further  series 
of  determinations  of  the  affinity  coefficients  of  bases,  employing  the 
method  previously  described  (this  vol.,  p.  638).  The  values  of  k  in 
the  case  of  a-  and  /3-naphthylamine  were  found  to  be  0*03384  and 
0*025^3  respectively;  in  the  case  of  metachloraniline  k  =  0-05112, 
and  in  the  case  of  tetrahydroquinoline  k  =  O"01-j33.  These  values  are 
the  average  result  of  concordant  experiments-  made  with  solutions  of 
different  concentrations. 

In  all  the  experiments  carried  out  up  to  this  point,  Guldberg  and 
Waage's  law  has  been  found  to  hold  good,  but  in  the  case  of  ortho- 
and  para-amidobenzoic  acid,  metanitraniline,  and  thiohydantoiny  the 
value  of  K  in  dilute  solutions  of  the  hydrochloride  of  the  base 
varies  greatly  with  the  concentration,  diminishing  as  the  solution 
becomes  more  dilute;  when,  however,  sufficiently  concentrated  solu- 
tions are  employed,  the  value  of  k  remains  constant.  The  behaviour 
of  paramidobenzoic  acid  may  be  quoted  as  an  example  : — When  a 
dilute  solution,  containing  only  216*4  milligrams  of  the  hydrochloride 
per  litre,  is  employed,  the  value  of  k  is  found  to  be  005965,  but  when 
the  solution  contains  only  86*55  milligrams  this  value  falls  to  0*04284  ; 
when,  on  the  other  hand,  a  concentrated  solution,  containing  2769 
milligrams  of  the  hydrochloride,  is  used,  the  value  of  k  is  0*08495, 
and  even  on  diluting  the  solution  until  it  contains  only  692*4  milli- 
grams, the  observed  value  remains  008947.  The  explanation  of  this 
phenomenon  is  probably  to  be  sought  for  in  some  change  in  the  con- 
figuration of  the  molecule  brought  about  by  an  alteration  in  the 
degi-ee  of  concentration  of  the  solution. 

Up  to  the  present  time  the  symbol  k  has  been  used  to  denote  the 
affinity  of  "butter-yellow"  for  hydrochloric  acid, compared  with  that 
of  a  given  base  for  this  acid  ;  in  furure  k  will  be  employed  to  denote 
the  reciprocal  of  this  number,  so  that  its  value  will  increase^  instead 
of  decrease,  as  the  affinity  of  the  base  increases.  The  affinity  coeffi- 
cient of  aniline  will  be  taken  as  unity,  as  it  is  one  of  the  commonest 
organic  bases,  the  hj^drochloride  of  which  is  easily  obtained  in  a  pure 
condition  ;  this  coefficient,  in  accordance  with  the  above  statement, 
is  the  ratio  between  the  number  of  molecules  of  hydrochloric  acid  in 
combination  with  the  aniline  and  the  number  of  molecules  of  hydro- 
chloric acid  in  combination  with  the  "  butter-yellow,"  in  a  solution 
formed  by  dissolving  equivalent  quantities  of  the  three  substances 
under  the  conditions  already  described.  F.  S.   K. 

Velocity  of  Reaction  between  Metals  and  Halogens.     By  A. 

ScHUKAREFF  (Zeit.  pliysikal.  Ohem.^  8,  76 — 82). — Thin  plates  of  the 
metal,  20  mm.  by  40  mm.,  were  rolled  into  a  little  cylinder,  dipped 
into  strong  hydrochloric  acid,  and  then  washed  with  water.  Thus 
prepared,  they  were  dipped  into  a  solution  of  the  halogen,  and 
left  there  for  15  minutes,  the  vessel  being  occasionally  shaken. 
The  halogens  were  dissolved  in  1/oO-normal  solutions  of  the  corre- 
sponding compounds  with  potassium.  Before  and  after  the  experi- 
ment the  solutions  were  titrated  with  thiosulphate  solution,  the 
diminution  of  the  titre  measuring-  the  extent  to  which  the  reaction 


1150  ABSTRACTS  OF  CHEMICAL  PAPERS. 

had  taken  place  in  the  given  time.  A  constant  was  calculated  from 
Guldberg's  formula,  k  =  ^  '^  ~~  •'  ",  where  Co  and  C«  are  the  con- 
centrations, and  T  the  time  in  minutes.  This  formula  was  found  to 
be  not  quite  applicable,  the  constant  usually  changing  somewhat  with 
the  initial  concentration.  The  quantities  of  halogen  reacting  during 
a  given  time  in  equally  strong  solutions  on  equal  surfaces  of  most 
(probably  all)  metals  are  equal ;  or,  in  other  words,  the  quantities  of 
metal  reacting  in  a  given  time  at  equal  or  equivalent  concenti-ations, 
are  proportional  to  the  atomic  weight  of  the  metal,  and  inversely 
proportional  to  its  valency  in  the  compound  formed. 

The  metals  examined  were  zinc,  aluminium,  iron,  copper,  and  tin. 

J.  W. 

Reaction  between  Ferric  Salts  and  Soluble  Thiocyanates. 
By  G.  Magnanim  (Zeit.  physikal.  Chem.,  8, 1 — 5).  — Gladstone  observed 
that  the  colour  of  an  aqueous  solution  containing  ferric  chloride  and 
potassium  thiocyanate  became  more  intense  w^hen  excess  of  either  of 
the  salts  was  added.  This  points  to  the  existence  of  a  balanced 
action  between  the  substance,  and  the  author  has  made  spectrophoto- 
metric  observations  with  a  view  to  settle  the  question.  According  to 
Guldberg  and  Waage's  law,  solutions  should  have  the  same  coefficient 
of  extinction  w^hen  they  contain  in  equal  volumes  p  equivalents  of 
the  one  salt  and  q  equivalents  of  the  other,  no  matter  whether^  refers 
to  KCNS  or  to  FeCla,  provided  that  there  is  a  balanced  action.  The 
author  finds  this  to  be  the  case,  and  also  that  the  quantity  of  ferric 
thiocyanate  formed  is  a  regular  function  of  the  quantities  of  potassium 
thiocyanate  and  of  ferric  chloride  dissolved  in  a  given  volume.  He 
therefore  assumes  the  action  to  be  FeCla  +  3KCNS^  Fe(CNS)3  + 
3KC1. 

Kriiss  and  Moraht  found  that  the  maximum  of  extinction  took 
place  when  the  salts  were  present  in  the  proportion  of  FeCl,  to 
12KCISrS,  and  concluded  that  a  stable  double  salt,  Fe(CNS)3,9KCNS, 
was  formed  in  the  solution.  The  author  could  not  confirm  this 
observation.  J.  W. 

The  Dead-space  in  Chemical  Reactions.  By  Liebreich  (Zeit. 
physikal.  Cheni.,  8,  83 — lU4). — In  a  previous  paper  (  Abstr.,  1890,  1207), 
the  author  considered  the  shape  of  the  dead-space  formed  in  the 
reaction  between  chloral  and  sodium  carbonate,  and  in  that  between 
iodic  and  sulphurous  acids  ;  and  concluded  that  the  physical  character 
of  the  liquid  immediately  adjoining  the  containing  walls  and  the  free 
surface,  was  in  such  a  degree  different  from  that  of  the  other  parts  of 
the  liquid  as  to  offer  a  certain  degree  of  resistance  to  any  chemical 
action  taking  place  within  it.  He  now  proceeds  to  show,  by  means  of 
various  experiments,  that  there  is  a  special  resisting  power  near  the 
surface  of  liquids.  Cartesian  divers  were  sunk  to  a  considerable 
distance  below  the  surface  of  a  vessel  containing  water,  &c.  The 
additional  pressure  necessary  to  effect  this  being  then  suddenly 
removed,  the  diver  rose,  but  could  not  penetrate  the  superficial 
layer,  rebounding  from  it  as  from  a  solid  wall. 
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Experimonts  were  also  made  on  the  convection  of  liquids.  Solu- 
tions of  glxcerol  were  employed,  a  light  solution  (coloured  with 
azorubin)  being  allowed  to  ascend  in  a  heavier.  Vessels  of  various 
forms  were  employed,  but  it  alw^ays  appeared  that  the  coloured  liquid 
never  reached,  the  free  surface,  nor  the  walls  in  any  capillary  space 
unless  there  was  subsequent  diffusion. 

The  author  replies  to  spveral  criticisms  on  his  views,  and  rejects  the 
explanation  given  by  Budde  (this  vol.,  p.  975)  that  the  dead -space  in 
the  chloroform  reaction  is  due  to  superficial  evaporation  and  diffusion. 

J.  W. 

Autocatalysis.  By  W.  Ostwald  (Ghem.  Gentr.,  1891,  i,  486  ;  from 
AhMl.  math.-phys.  Klasse  K.  Sachs.  Ges.  Wiss.,  1890,  189—192).— 
The  conversion  into  lactones  by  elimination  of  water  to  which 
hydroxy  acids  are  subject  in  aqueous  solution  in  presence  of  another 
acid,  occurs  in  the  case  of  7-hydroxyvalcric  acid,  when  merely  dis- 
solved in  water ;  this  is  explained  by  the  author  on  the  assumption 
that  the  acid  is  in  part  dissociated,  and  that  the  free  hydrogen  ions 
act  catalytically.  The  presence  of  a  salt  of  the  acid,  for  instance  the 
sodium  salt,  in  the  solution,  retards  the  formation  of  the  lactone  very 
considerably,  and  the  amount  of  free  acid  in  the  solution,  as  deter- 
mined allralimetrically,  remains  constant  for  days  together.  The 
author  considers  that  this  fact  supports  the  above  assumption,  there 
being  fewer  free  hydrogen  ions  present.  J.  W .  L. 

Isomorphism.  By  J.  W.  Retgeus  {ZhU.  physikal  CJwm.,  8,  6—75). 
— The  method  adopted  bj' the  author  for  the  detection  of  isomorphism 
in  the  experiments  of  which  an  account  is  here  given,  was  the  inves- 
tigation of  the  colour  of  the  crystals  obtained  when  a  coloured  and  a 
colourless  salt  were  allowed  to  crystallise  simultaneously  from  solu- 
tion. Two  salts,  say  potassium  perchlorate  and  potassium  perman- 
ganate, were  dissolved  in  water,  and  a  drop  of  each  of  the  warm 
solutions  brought  on  to  a  microscopic  slide.  The  drops  were  either 
mixed,  or  connected  by  a  narrow  streak  of  liquid  so  that  slow 
diffusion  might  take  place. 

If  the  salts,  like  those  mentioned,  are  isomorphous,  then  crystals 
of  all  depths  of  colour  are  obtained ;  sometimes  one  crystal  even  may 
be  of  different  depths  at  the  two  ends,  with  all  intermediate  shades 
between.  If  the  two  salts  are  not  isomorphous  (for  example,  potassium 
chloride  and  potassium  permanganate),  the  crystals  which  separate 
show  no  transition,  but  are  either  colourless  or  dark-red  (black).  The 
thickness  of  the  crystals  is  always  very  nearly  the  same,  so  that  no 
disturbance  is  to  be  feared  from  this  cause.  If  good  results  are  to  be 
obtained,  the  colour  of  one  of  the  substances  must  be  very  intense ; 
the  blue  copper  salts  can  only  be  of  service  when  the  crystals  formed 
are  very  thick. 

By  means  of  the  above  method,  taken  in  conjunction  with  the  usual 
crystal loi»raphic  and  optical  examination  of  the  salts,  the  author  has 
studied  the  series  M'R''''04,  using  permanganates  as  the  coloured  salts, 
and  Mg'  R^'04,  the  manganates  beinu:  the  standard  crystals.  He  adopts 
as  axiom :  things  that  are  isomorphous  with  the  same  thing  are 
isomorphous  with  each  other. 
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KMn04,  (NHOClOi,  KCIO4,  RbClO^,  CsCiOi  are  isomorplions. 
LiC104,3H20  and  LiMii04,3H20  form  mixed  crystals;  NaC104,3HoO 
and  NaMn04,3H20  were  too  deliquescent  for  examination.  AgC104 
crystals  were  coloured  by  an  unstable  rhombic  modification  of 
Af^Mn04;  the  mixed  crystals  are  strongly  pleochroic,  changing  from 
blue-green  to  ruby-red  with  a  rotating  nicol.  Peiiodates  were  not 
thoroughly  examined.  The  author  made  several  attempts  to  obtain 
perbromate^,  but  failad. 

Mixed  crystals  containing  potassium  manganate  keep  their  blue- 
green  colour  for  weeks.  Ammonium  salts  cannot  be  investigated 
along  with  manganates,  as  they  at  once  change  the  green  colour  to 
blood-red.  When  potassium  salts  are  being  studied,  the  addition  of 
caustic  potash  produces  very  sharply-defined  crystals. 

K2SO4,  rNH02SO4,  Rb,S04,  CS2SO4,  TI2SO4,  K,Se04,  Rb.,Se04, 
Cs^SeOi,  Tl2Se04,  K2Cr04,  llboCrOi,  Cs2Cr04,  KzMnOi,  Rb2Mn04, 
Cs>Mn04  are  all  isomorphous,  forming  rhombic  (pseudo-hexagonal) 
prisms  and  pyramids.  (NH4)2Se04  forms  monoclinic  plates. 
(N'H4)2Cr04  and  Tl2Cr04  are  very  slightly  soluble  ;  the  former  has 
probably  an  isodimorphous  relationship  with  KoCrOi.  ^30804, 
Ag2S04,  Na2Se04,  Ag2Se04  are  isomorphoys, — rhombic  pyramids, 
strongly  biieFringent.  Ag2Cr04,  Na2Cr04,  and  Na2Mn04  are  prob- 
ably isomorphous.  So  are  the  anhydrous  sulphate,  chromate,  and 
selenate  of  lithium  ;  the  manganate  does  not  exist.  Manganese 
dioxide  is  not  attacked  by  fused  lithium  carbonate. 

The  double  salts  in  the  above  groups  were  also  studied  to  some 
extent.  KLiSO^  and  KLiSeOi  are  not  isomorphous,  but  morpho- 
tropic. 

The  author  succeeded  in  showing  that  K2WO4  and  K2M0O4  are 
isomorphous  with  K2Mn04.  Between  sulphates  and  selenates  there  is 
mostly  direct  isomorphism ;  between  sulphates  and  chromates  isodi- 
niorphism  often  occurs,  and  between  sulphates  and  molybdates  or 
tungstatcs  it  is  the  rule.     K2UO4  could  not  be  prepared. 

The  author  failed  to  prepare  an  anhydrous  salt,  K2Te04  iso- 
morphous with  K.^S04,  &c.  The  only  examples  of  isomorphism 
between  tellurium  and  sulphur  being  in  the  tellurides  and  sulphides  of 
silver  and  lead,  he  is  inclined  to  assert  that  the  two  elements  are 
not  isomorphous,  and  would  suggest  placing  tellurium  (at.  wt.  = 
128)  in  the  eighth  periodic  group  along  with  ruthenium  and  osmium, 
to  which  it  exhibits  certain  analogies.  J.   VV. 

Vacuum  Desiccator  arranged  for  Evaporation  at  any  desired 
Temperature.  By  J.  W.  BkChl  (Ber.,  24,  2457— 24o9). — Feeling 
the  want  of  an  apparatus  in  which  a  dissolved  substance,  especially 
one  prone  to  decompose  in  solution  and  at  higher  temperatures,  can 
be  rapidly  freed  from  the  solvent  and  crystallised,  the  author  has 
devised  a  vacuum  desiccator  in  which  evaporation  can  be  carried  on 
at  any  desired  temperature.  The  plate  of  an  B,ir-pump  is  provided 
with  two  holes  in  addition  to  the  one  through  which  the  bell-jar  is 
exhausted.  Through  these  holes  pass  two  brass  tubes  about  12  cm.  long 
and  1  cm.  in  diameter,  which  stand  about  7 — 8  cm.  above  the  plate, 
and  are  fixed  airtight  by  means  of  caoutchouc  washers  and  brass  nuts. 
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The  tubes  are  soldered  above  the  plate  to  a  circular  box  about  15  cm. 
in  diameter  and  1  cm.  high,  made  of  copper  plate  2  mm.  thick,  and 
provided  with  internal  supports  to  prevent  bulging  when  the  bell-jar 
is  exhausted.  The  circular  box  serves  to  support  the  vessel  contain- 
•  the  solution  to  be  evaporated,  and  is  heated  by  steam,  hot  air,  or 
er  vapours  led  through  the  brass  tubes.  W.  P.  W. 


Inorganic   Chemistry. 


V 

II- 


Slow  CombTistion  of  Gaseous  Mixtures.  By  A.  Krause  and 
V.  Mkver  (Ammlev,  264,  85 — LIG). — Wheu  moist  electrolytic  gas  is 
heated  at  305°  in  glass  vessels  over  mercury  for  1 — 2  vveeks,  combina- 
tion tnkes  place  between  the  oxygen  and  hydrogen,  and  only  a  very 
small  volume  of  gas  remains  ;  in  absence  of  mercury,  combination 
takes  place  only  very  slowly  at  305°,  and  at  448''  the  diminution  of 
volume  is  very  small,  but  at  518°  a  considerable  quantity  of  water  is 
produced.  The  thin  srlass  bulbs  provided  w^itli  lateral  capillary  tubes, 
which  were  employed  in  most  of  these  experiments,  can  be  sealed 
without  danger  of  explosion  if  a  little  air  is  permitted  to  enter  the 
point  of  the  capillary,  but  even  traces  of  air  or  other  impurities  have 
such  a  great  influence  on  the  reaction  tliat  the  results  are  very 
variable,  and,  consequently,  the  relation  between  the  time  and  the 
mount  of  combination  could  not  be  determined. 

The  temperature  of  explosion  of  electrolytic  gas,  and  that  of  a 
mixture  of  oxygen  and  ctirbonic  oxide  in  theoretical  quantities,  lies 
between  518^  and  606°  when  thin,  sealed  glass  vessels  are  em- 
ployed. 

A  number  of  experiments  were  made  in  order  to  try  and  determine 
the  rate  of  combination  of  oxygen  and  hydrogen  under  certain  condi- 
tions. For  this  purpose,  electrolytic  gas,  generated  by  the  electro- 
lysis of  hot  water,  and  c(msequently  free  from  ozone  and  hydrogen  per- 
oxide, was  passed  for  many  days  through  a  series  of  bulbs,  fused 
together  by  means  of  very  small  capillary  tubes.  The  apparatus  was 
very  carefully  cleaned,  the  gas  was  dried  with  concentrated  sulphuric 
acid,  and  indiarubber,  cork,  and  all  organic  substances  were  carefully 
excluded;  in  some  of  the  experiments,  the  bulbs  were  heated  at  a 
faintly,  dull-red  heat,  and  the  pure  electrolytic  gas  passed  for  eight 
days.  The  bulbs  were  then  sealed  before  the  blowpipe,  and  heated  in 
the  vapour  of  sulphur  or  of  phosphorus  pentasulphitie  (b.  p.  518'') 
under  the  same  conditions.  In  spite  of  all  precautions,  the  results 
of  the  experiments  were  very  variable,  and  no  relation  between  time 
and  amount  of  combination  could  be  determined;  it  would  seem, 
therefore,  that  the  glass  surface,  even  when  most  carefully  cleaned,  has 
a  modifying  but  variable  action  on  the  electrolytic  gas,  and  that  this 
action  is  sufficiently  different,  even  in  the  case  of  two  exactly  simdar 
bulbs,  to  cause  great  irregularities  in  the  experiments, 

Bulbs  containing  pure  dry,  or  moist,  electi'olUic  gas  can  be  sealed 
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without  danger  when  the  capillary  tabe  is  sufficiently  fine(j  to  ^  mm. 
in  internal  and  4  mm.  in  external  diameter)  ;  in  the  case  of  the  moist 
gas,  a  small  flame  can  be  observed  running  along  the  capillary,  when 
the  tube  is  being  sealed,  but  it  goes  out  before  reaching  the  bulb ;  no 
flame  is  seen  in  the  case  of  the  dry  gas,  the  volume  of  which  under- 
goes no  appreciable  diminution  by  combination  taking  place. 

The  electrolytic  gas  employed  in  the  above  experiments  was 
found  on  careful  examination  to  be  free  from  any  appreciable  quantity 
of  air.  F.  fc>.  iv. 

Atomic  Weight  of  Oxygen.  By  E.  H.  Keiser  (Amer.  Ghem. 
J.,  13,  253—256). — The  method  described  involves  the  complete 
synthesis  of  water,  that  is,  the  determination  of  the  weight  of  water 
resulting  from  the  combination  of  known  weights  of  hydrogen  and 
oxygen.  Pure  hydrogen  is  passed  into  a  weighed  exhausted  vessel  con- 
taining spongy  palladium,  the  increase  in  weight  after  a  second  exhaus- 
tion giving  the  amount  occluded.  An  excess  of  pure  oxygen  is  then 
admitted,  and  combination  takes  place  at  the  or.linary  temperature 
under  the  influence  of  the  palladium.  The  whole  amount  of  oxygen 
having  bgen  determined  by  a  third  weighing,  the  excess,  together 
with  the  synthetised  water,  is  exhausted  from  the  vessel,  the  water 
being  collected  in  a  phosphorus  pentoxide  tube ;  the  decrease  in 
weight  of  the  vessel  and  tube  corresponds  to  the  oxygen  removed, 
whilst  the  increase  in  that  of  the  tube  gives  the  amount  of  water 
formed.     Trial  determinations  have  given  good  results. 

The  author  replies  to  the  criticism  of  Noyes  (/.  Anal.  Chem.,  5, 
36;  Ber.,  24,  23H).  Jx.  W. 

Atomic  Weight  of  Oxygen.  By  W.  A.  Noyes  {Amsr.  Chpym.  J., 
13,  354-355  ;  compare  Abstr.,  1890,  1370  ;  1891,  523).— A  rejoinder 
to  the  remarks  of  Keiser  (preceding  abstract). 

Jn.  W.  . 

Reaction  between  Hydrogen  Arsenide  and  Silver  Nitrate. 
By  L.  Marchlewski  (Z>Vr.,  24,  2269-2271).— The  products  of  the 
action  of  hydrogen  arsenide  on  a  solution  of  silver  nitrate,  according 
to  Laissaique  (Journ.  Ghem.  Med.,  16,  685),  are  free  nitric  acid,  silver, 
and  arsenious  anh^  dride.  In  order  to  test  the  truth  of  this  statement 
the  author  has  determined  the  strength  of  nitric  acid  necessary  to 
dissolve  finely-divided  silver.  The  nitric  acid  was  freed  from  nitrous 
acid  by  a  current  of  carbon  dioxide.  The  finely-divided  silver  was 
then  treated  in  the  cold  with  the  pure  acid ;  the  mixture  filtered  and 
the  filtrate  tested  for  silver  nitrate  and  nitrite.  The  results  show 
that  0*4  per  cent,  of  nitric  acid  is  sufficient  to  attack  the  silver,  and 
that  with  a  solution  containing  0'7  per  cent,  a  considerable  quantity 
is  dissolved.  The  author  also  shows  that  pure  dilute  nitric  acid,  when 
treated  with  decinormal  arsenious  acid,  is  converted  into  nitrons  acid, 
and  that  nitric  acid  containing  a  trace  of  nitrous  acid  dissolves  silver 
much  more  readily  than  the  pure  acid. 

The  above  results  show  that  the  action  of  hydrogen  arsenide  on  a 
solution  of  silver  nitrate  cannot  take  place  as  stated   by  Laissaique, 
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for  the  precipitated  silver  would   be  redissoh^ed  by  the  nitric  and 
nitrous  acids  formed  at  the  same  time.  E.  C.  R. 


!■ 


Action  of  Light  on  Silver  Chloride.  By  R.  Hitchcock  (Amer. 
Chem.  J.,  13,  271^ — 277). — A  continuation  of  previous  work  (Abstr., 
1890,  213).  Slips  of  microscopic  cover  glass  cojited  with  a  thin 
layer  of  the  chloride  were  exposed  to  direct  sunlight  for  about  four 
months,  and  weighed  from  time  to  time.  The  loss  of  chlorine  was 
greater  than  in  the  former  experiments,  and  varied  from  0'0821  to 
,00929  gram  per  gram  of  silver  chloride.  Probably  even  then  the 
decomposition  was  not  complete.  On  digestion  with  dilute  nitric 
acid,  the  product  gave  up  a  quantity  of  silver  equivalent  to  the  amount 
of  chlorine  liberated  ;  hence  it  would  seem  that  the  action  of  light 
merely  separates  the  chlorine  from  the  silver.  Jn.  W. 

Preparation  of  Crystalline  Barium  and  Calcium  Fluorides. 

By  H.  MoissAN  (Bull.  Soc.  Ghim.  [3],  5,  152). — Calcium  chloride  solu- 
tion (10  per  cent.)  is  added  to  a  boiling  solution  of  potassium  fluoride 
(05  per  cent.)  in  a  platinum  capsule,  and  the  mixture  is  boiled 
for  30  minutes ;  the  collected  precipitate  is  washed,  dried,  and 
calcined ;  the  microscopic  crystals  thus  obtained  are  transparent  and 
correspond  with  the  formula  CaFo,  Microscopic  crystals  of  barium 
fluoride  are  obtained  when  solutions  of  barium  chloride  (3  6  per  cent.) 
and  potassium  fluoride  (1  per  cent.)  are  similarly  treated. 

T.  G.  N. 

Reduction  of  Oxides  by  Magnesium.  By  C.  Winkler  {Ber., 
24,  1966 — 1984). — In  his  last  communication  the  author  was  inclined 
to  regard  lanthanum  as  a  member  of  the  fourth  group  in  the  periodic 
system,  since  it  forms  a  hydride  and  thus  resembles  the  ntajurity  of 
the  elements  in  that  group  (this  vol.,  p.  802),  but  this  view  is  now 
abandoned  in  consequence  of  Brauner's  determination  of  the  atomic 
weight  of  the  element  (this  vol.,  p.  881).  The  present  paper  deals 
with  the  preparation  of  hydrides  of  elements  in  the  second  and  third 
groups  of  the  periodic  system  by  reduction  of  their  oxides  by  mag- 
nesium in  an  atmosphere  of  hydrogen.  The  method  is  inapplicable 
in  the  case  of  lithium,  sodium,  })otassium,  and  rubidium  hydroxides 
or  carbonates,  since  any  hydrides  formed  would  be  decomposed  at  the 
temperature  of  the  reaction — -tlie  known  hydrides  of  sodium  and 
potassium  being  dissociated  at  moderately  high  temperatures.  Re- 
duction of  caesium  hydroxide  and  carbonate  gave  no  evidence  of  the 
formation  of  a  hydride. 

Beryllium. — When  beryllium  oxide  (1  mol.  prop.)  was  heated  with 
magnesium  (1  at.  prop.)  in  a  current  of  hydrogen  lor  four  hours 
at  a  red  heat,  a  slow  absorption  of  the  gas  took  place,  and  the  product 
on  analysis  had  the  composition  : — ■ 


BeH. 

BeO. 

MgO. 

Mg. 

Total. 

3-33 

45-40 

45-03 

6-24 

10000 

indicatinsf  that  not  more  than  14  96  per  cent,  of  the  beryllium  em- 
ployed  had    b.^en    converted   into    hydride.      The  product    had    an 
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unpleasant  odour,  and  on  treatment  with  warm  water  gave  off 
hydrogen  slowly.  When  heated  in  a  current  of  oxygen,  a  distinct 
hydrogen  flame  and  the  formation  of  water  were  observed. 

Magnesium. — When  magnesium  oxide  was  reduced  under  the  con- 
ditions just  described,  a  slow  absorption  of  hydrogen  took  place  with 
the  formation  of  a  product  of  the  composition : — 

Mgll.  MjiO.  Mg.  Total. 

3-51  82-06  14-:t0  100-00 

indicating  that  not  more  than  6'42  per  cent,  of  the  magnesium  had 
been  converted  into  hydride.  The  product  had  an  unpleasant  odour, 
evolved  hydrogen  slowly  on  treatment  with  water,  and  when  heated 
in  a  current  of  oxygen  gave  evidence  of  the  formatiim  of  water. 

Calcium. — In  the  case  of  lime,  the  absorption  of  hydrogen  was  much 
more  rapid  and  was  complete  at  the  end  of  four  hours.  The  product 
had  the  composition  : — 


CaH. 

CaO. 

MgO. 

Mg. 

Total. 

3314 

28-31 

37-66 

0-89 

100-00 

showing  thnt  61'52  per  cent,  of  the  calcium  employed  had  been  con- 
verted into  hydride.  On  exposure  to  the  air  it  swelled  up  and  fell 
to  powder,  and  on  treatment  with  water  evolved  hydrogen  very 
rapidly.  When  heated,  it  burned  with  a  slightly  luminous  flame  in 
air,  and  with  slight  explosion  in  oxygen  producing  water  in  note- 
worthy quantities. 

Strontium. — On  reduction  under  the  above  conditions,  strontium 
oxide  rapidly  absorbed  hydrogen  during  two  hours  with  the  forma- 
tion of  a  product,  of  the  composition  : — 


SrH. 

SrO. 

MgO. 

Mg. 

Total. 

6o-23 

4-17 

28-9.3 

0-77 

100-00 

indicating  that  94-91  per  cent,  of  the  strontium  employed  liad  been 
converted  into  hydride.  On  exposure  to  the  air  it  was  readdy 
oxidised,  hydrogen  being  evolved  and  strontium  hydroxide  formed, 
and  on  treatment  with  water  hydrogen  was  rapidly  given  off".  It 
burned  either  in  air  or  oxygen  with  a  hydrogen  flame,  a  slight  ex- 
plosion attending  the  combustion  in  oxygen. 

Barium. — The  baryta  employed  had  the  composition  : — 


BaO. 

Ba(0H)2. 

BaCOg. 

AI2O3. 

Si02. 

Total. 

71-26 

18-13 

7-34 

1-87 

1-40 

100-uO 

and  on  reduction  under  the  above  conditions  absorbed  hydrogen  very 
rapidly  during  two  hours,  with  the  formation  of  a  product  which  gave 
the  following  numbers  on  analysis  : — 


BaH. 

BaO. 

MgO. 

AI0O3. 

SiOo. 

02(excess). 

Total. 

70-33 

4-27 

20-99 

1-66 

0-97 

1-73 

100-00 

corresponding  with  the  conversion  of  94'66  per  cent,  of  the  barium 
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into  hydride.  In  properties  the  oonipouTid  ckselj  resembled  the 
sti-ontium  hydride. 

The  author  concludes  this  portion  of  his  paper  with  speculations 
as  ^o  the  composition  of  the  atmosphere  of  the  sun  and  fixed  stars. 

lu  the  third  group,  boric  anhydride  and  alumina  were  submitted  to 
reduction  in  hydrogen  with  nes'ative  rpsnlts,  but  yttrium  was  found 
to  resemble  lanthanum  in  forming  a  hydride,  although  the  conversion 
was  not  so  complete.  When  yttrium  oxide  was  reduced  under  the 
conditions  already  given,  absorption  of  hydrogen  took  place  rapidly 
and  was  complete  at  the  end  of  an  hour.  The  product  had  the  com- 
position : — 

YcHg.  YoO,.  M^rO.  Mg.  Total. 

l'2-88  72-56  10-15  4-41  100-00 

indicating  that  18*44  per  cent,  of  the  yttrium  employed  had  been  con- 
verted into  hydride.  On  treatment  with  boihng  water,  it  gave  off  a 
jvery  small  quantity  of  hydroo-en,  and  when  heated  in  oxygen  it 
[burned  with  a  feebly  luminous  flame.  W.  P.  W. 

Action  of  Ammonia  on  Zinc  Chloride.  By  W.  Kwasnik 
(Arch.  Fharm.,  229,  310 — 316). — The  action  of  ammonia  on  zinc 
chloride  has  frequently  been  studied,  but  always  in  the  presence  of 
water.  An  alcoholic  solution  of  zinc  chloride  treated  with  an 
alcoholic  solution  of  ammonia,  or  with  gaseous  ammonia,  until  the 
odour  of  ammonia  just  begins  to  persist,  yields  a  precipitate  which 
does  not  dissolve  on  further  addition  of  ammonia.  The  product  is  a 
light,  pure  white,  odourless,  crystalline  powder,  ZnCl2,2NH3.  The 
powder  is  insoluble  in  water  and  alcohol,  easily  soluble  in  dilute  acids, 
aqueous  ammonia,  soda,  and  potash  ;  in  the  two  latter  with  evolution 
of  ammonia.  Heat  is  developed  on  dissolving  it  in  acid.  The  com- 
pound is  stable  in  the  air.  By  distillation  in  a  hard-glass  retort  a 
transparent,  glass-like,  hygroscopic  compound,  ZnClajNHs,  was  ob- 
tained. J.  T. 

Basic  Zinc  Sulphite.  By  K.  Seubert  (Arch.  Pharm.,  229, 
316 — 328). — On  mixing  equal  volumes  of  boiling  normal  solutions  of 
zinc  sulphate  and  sodium  sulphite  (28-7  grams  ZnS04  +  THaO  and 
315  grams  of  40  per  cent,  sodium  sulphite  each  dissolved  in  100  c.c), 
a  precipitate  of  basic  zinc  sulphite,  8ZnS03,7Zn(OH)2  -f  7H2O, 
appears  almost  immediately.  Decinormal  solutions  mixed  at  a 
moderate  temperature,  dilute  zinc  sulphite  solution  heated  alone,  or 
concentrated  zinc  sulphite  solution  largely  diluted  with  water, 
yields  a  very  voluminous  precipitate  of  the  basic  zinc  sulphite, 
5ZnS03,8Zn(OH)2.  The  same  basic  salt  is  produced  by  boiling  the 
normal  or  the  monobasic  sulphite  for  some  time  in  water.         J.  T. 

Nitrite  of  Potassium,  Lead,  and  Copper.  By  van  Lessen 
(Eec.  Trav.  Chim.,  10,  13 — 14). — On  adding  a  mixture  of  copper 
nitrite  and  lead  acetate  solution  to  a  large  quantity  of  solution  of 
potassium  nitrite,  and  then  adding  acetic  acid,  a  ciystalline  precipitate 
is  obtained,  which  under  the  microscope  is  seen  tj  consist  of  black, 
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cubic  crystals.  When  washed  with  alcohol  and  air-dried,  the  crystals 
are  of  a  shining  dark-green,  they  give  a  brown  streak,  and  have  a 
sp.  Qv  of  3'345  at  15°.  The  aqneons  solution  is  yellowish. green,  and 
yields,  by  free  evaporation  in  air,  thin,  yellowish-brown,  hexagonal 
plates,  which  change  again  into  the  blackish  cubical  crystals  described, 
on  the  addition  of  a  concentrated  aqueous  solution  of  potassium 
nitrite  and  a  little  acetic  acid. 

The  salt  is  anhydrous,  may  be  dried  without  decomposition  at 
110—120°,  and  has  the  formula  PbCuK2(N02)fi.  Hence  the  salt  is 
ranch  simpler  than  the  corresponding  cobalt  compound  analvsed  by 
Stromeyer.  W.  T. 

Ternary  Alloys.    Part  III.    By  C.  R.  A.  Wright  and  C.  Thompson 

(Proc.  Boy.  Soc,  49,  156—173;  compare  Abstr.,  1890,  336;  and  this 
vol.,  p.  267). — When  approximately  equal  weights  of  bismuth  and  zinc 
wei'e  melted  together,  and  then  poured,  after  stirring  up,  into  red-hot, 
narrow,  clay  test-tubes,  in  which  they  were  heated  for  over  eight 
hours,  the  mixture  separated  into  two  layers,  a  solution  of  bismuth  in 
zinc  and  a  solution  of  zinc  in  bismuth.  At  650°  (approximately)  the 
solutions  contained  1428  and  976^  per  cent,  of  zinc  respectively;  at 
750^  15-18  and  97-:»3  per  cent. 

When  tin  was  added  to  the  mixture  in  varying  proportions,  the 
extent  of  mixing  of  the  bismuth  and  zinc  was  increased,  the  tin  dis- 
tributing itself  between  the  two  layers.  Tables  and  curves  are  given 
to  illustrate  the  composition  of  the  mixtures  obtained  with  varying 
proportions  of  tin  and  at  different  temperatures.  Notable  differences 
appear  when  the  curves  are  compared  with  those  previously  obtained 
with  zinc,  lead,  and  tin.  The  solubility  of  zinc  in  bismuth  is  always 
greater  than  in  lead,  whether  tin  be  absent,  or  present  to  a  given 
extent,  in  each  case. 

Similar  experiments  were  conducted  with  bismuth,  zinc,  and 
silver.  The  mixtures  show  the  same  behaviour  as  analogous  mixtures 
of  lead,  zinc,  and  silver,  leading  to  the  conclusion  that  two  definite 
compounds  of  zinc  and  silver  are  formed  under  appropriate  condi- 
tions. These  compounds  correspond  with  the  formulae  AgZn.,  and 
Ag4Zii5.  The  first  mixes  more  freely  wnth  lead  (or  bismuth)  than 
either  pure  zinc  or  the  second  compound,  but  is  somewhat  unstable 
on  prolonged  heating.  The  compound  AgiZna  is  characterised  by  the 
peculiar  red  colour  which  is  assumed  by  a  recently  cut  surface  on 
exposure  to  the  air,  and  by  being  less  soluble  in  lead  (or  bismuth), 
relatively  to  the  zinc  present,  than  either  pure  zinc  or  a  mixture  of 
zinc  and  silver  in  any  other  proportion.  J.  W. 

Ternary  Alloys.  Part  1 7.  Method  of  Graphic  Representa- 
tion. By  C.  R.  A.  Wright,  C.  Thompson,  and  J.  T.  Leon  (Proc.  Boy. 
Sac,  49;  174— 193).— At  the  suggestion  of  Sir  G.  G.  Stokes  the 
authors  have  adopted  a  triangular  mode  of  graphic  representation 
analogous  to  that  used  by  Maxwell  for  the  composition  of  colours. 

Stokes  also  drew  their  attention  to  the  circumstance  that  the  equi- 
librium between  the  two  conjugate  mixtures  (see  preceding  abstract) 
should  only  depend  on  their  composition  at  any  given  temperature, 
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and  not  on  their  qnantity.  This  conclusion  was  not  in  nccorclance 
with  results  previously  obtained  with  alloys.  To  test  if,  the  authors 
instituted  experiments  with  mixtures  of  chloroform,  water,  and  acetic 
acid,  and  found  it  verified  (compare  Dnclaux,  Arm.  Chim.  TJiys.  [5], 
7,  264,  and  Nernst,  this  vol.,  p.  1148).  The  probable  reason  that  it 
is  not  exactly  true  for  alloys,  is  that  there  is  in  this  CHse  incomplete 
intermixture,  and  also  incomplete  separation.  J.  W. 

Decomposition  of  Potassium  Marganate  by  Ammonium  Salts. 
By  J.  W.  Ketgers  {Etc.  Trav.  Chivi.,  10,  1 — 3). — Tbe  green  colour 
f  a  solution  of  potassium  manganate  is  changed  by  any  acid  to  the 
red  colour  of  the  permanganate,  the  reaction  proceeding  according  to 
the  equation,  8K2Mn04  +  2H2SO4  =  2KMn04  4-  2K2SO4  +  MnOa  -f 
■2H2O.  The  same  change  takes  place  in  presence  of  water  only  if  the 
latter  be  in  large  excess,  SKoMnOi  +  2H2O  =  2KMn04  +  4K0H  H- 
Mn02.  A  solution  of  manganate,  to  which  has  been  added  a  solution 
of  ammonium  sulphate,  containing  a  large  quantity  of  free  ammonia, 
undergoes  the  same  change,  in  fact,  if  a  small  crystal  of  ammonium 
sulphate  be  plunged  into  an  ammoniacal  solution  of  potassium  man- 
ganate, it  rapidly  becomes  surrounded  by  a  clear  red  zone,  just  as  if 
a  drop  of  acid  had  been  introduced  into  the  green  solution.  Any 
other  salt  of  ammonium  produces  the  same  effect,  but  other  neutral 
salts,  such  as  sodium  sulphate,  do  not  excite  any  change.  The  decom- 
position by  ammonium  salts  may  be  represented  by  the  equation, 
3K.,Mn04  +  4NH4CI  =  2KMn04  +  MnOe  4  4KCI  +  4NH3  +  2HoO. 
As  solutions  of  potassium  manganate  are  only  stable  in  presence  of  a 
certain  excess  of  potash  or  soda,  the  reaction  is  probably  due  to  the 
acid  in  the  ammonium  salt,  combining  with  the  base  of  tlie  man- 
ganate, giving  am.monia  and  manganic  acid,  which  appears  not  to 
form  any  ammonium  salt,  and  hence  at  once  decomposes  ;  the  decom- 
position seems  to  be  quite  analogous  to  that  caused  by  ammonium 
salts  with  silicates  of  potassium  or  sodium.  It  is  impossible  to 
obtain  isomorphous  mixed  crystals  of  ammonium  sulphate  and  potas- 
sium manganate,  whereas  wdth  potassium  sulphate  in  various  propor- 
tions they  are  readily  formed.  W.  T. 

Complex  Inorganic  Acids:    Phosphotungstic  Acids.    By  F. 

Kehrmann  and  M.  Freinkel  (Ber.,  24,  2326 — 2335) — Phospho- 
dodecatnngstic  acid,  24W03,P205,3H20  -f  irHjO,  is  prepared  by  mix- 
ing a  hot  saturated  solution  of  sodium  tungstate  with  sodium  phos- 
phate or  phosphoric  acid  in  the  proportion  of  12  mols.  of  tungstate 
to  at  least  1  mol.  of  phosphoiic  acid.  To  the  mixture  which  becomes, 
strongly  alkaline  hydrochloric  acid  is  gradually  added.  Hydrated 
tungstic  acid  is  precipitated,  but  again  dissolves,  and  hydrochloric 
acid  is  then  added  until  the  normal  sodium  salt  of  the  complex 
acid  begins  to  separate.  On  cooling,  the  salt  crystallises  out,  and  is 
purified  by  recrystallisation  from  water,  in  which  it  is  easily  soluble. 
The  sodium  salt  crystallises  .from  a  hot,  saturated  aqueous  solution 
in  large,  transparent,  colourless  octahedra,  w^hich  become  opaque 
on  exposure  to  air,  and  if  allowed  to  remain  in  the  solution,  redis- 
solve,  and  then  separate  in  rhombohedral  tablet'=!,  which  are  stable  in 
air.     The  dry   salt    has    the  composition   24W03,P205,3Na20.      The 
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hariam  salt  is  obtained  in  regular  octaliedra  on  adding  a  saturated 
solution  of  barium  cbloride  to  a  solution  of  the  sodium  salt.  It  is 
somewhat  less  soluble  than  the  sodium  salt,  and  becomes  opaque  on  ex- 
posure to  the  air.  The  diy  salt  has  the  composition  24  W03,P20.5,3BaO. 
Both  these  salts  are  colourless  when  pure.  The  free  acid  is  ob- 
tained by  precipitating  a  concentrated  solution  of  the  barium  salt 
with  dilute  sulphuric  acid,  and  on  evaporating  the  filtrate,  separates 
in  large  cubic  crystals,  which  are  easily  soluble  in  water,  and  are 
stable  to  air.  The  acid  is  completely  converted  into  the  barium  salt 
on  adding  a  concentrated  solution  of  barium  chloride.  On  the  addition 
of  silver  ni+i-ate,  the  silver  salt  is  obtained  as  a  sparingly  soluble, 
white  powder.  When  potassium  or  ammonium  salts  are  added  to  a 
solution  of  the  acid  or  its  salts  in  presence  of  mineral  acids,  a  white 
powdery  precipitate  of  the  normal  potasaium  or  ammonium  salt 
is  formed ;  this  is  almost  insoluble  in  water.  The  above  acid 
completely  corresponds  to  the  analocfous  molybdenum  compound, 
24Mo03,p205,3H20,  but  is  decomposed  by  alkalis  in  a  different  way. 

The  above  insoluble  potassium  and  ammonium  salts  dissolv^e  easily 
in  aqueous  alkalis,  and  in  alkaline  carbonates  with  evolution  of  carb- 
onic anhydride,  yielding  salts  of  an  acid  of  the  composition 
22W03,P205,7H,0.  The  hariam  salt,  22W03,P20„7BaO  +  53HoO, 
is  most  easily  obtained  by  gradually  adding  powdered  barium  carb- 
onate to  a  boiling  concentrated  solution  of  the  salt  24W03,P205,3BaO 
as  long  as  effervescence  takes  place.  On  cooling,  it  crystallises  in 
lustrous  octahedra.  and  is  purified  by  recrystallisation  from  water 
containing  a  few  drops  of  acetic  acid.  The  potassium  salt,  obtained 
in  a  similar  way  to  the  barium  salt,  crystallises  in  larga,  colourless 
quadratic  octahedra,  and  is  easily  soluble  in  water.  The  ammonium, 
salt  is  very  soluble.  The  solutions  of  these  salts  are  neutral  to 
litmus.  The  free  acid  could  not  be  obtained.  When  a  concentrated 
aqueous  solution  of  the  salt  22W03,P205,7K20  is  decomposed  by 
hydrochloric  acid,  a  precipitate  of  the  salt  24W03,P205,3K20  is 
obtained,  and  the  mother  liquors  on  the  addition  of  potassium  chloride 
deposit  a  salt,  which  crystallises  in  six-sided  scales,  and  is  very  soluble 
in  water.  The  barium  salt,  22W03,Po05,7BaO,  is  decomposed  in  the 
same  way. 

The  authors  reserve  the  further  discussion  of  this  interesting 
reaction  for  a  future  communication.  E.  C.  R. 

Hydrate  of  Potassium  Stannichloride.  Bv  J.  Morel  (Chem. 
Centr.,  1891,  i,  492;  from  Bull.  Soc.  franc.  Min.,  13,  339— 341).— If  a 
solution  of  potassium  stannichloride  be  allowed  to  crystallise  at  a 
temperature  below  25°,  a  new  hydrate  is  obtained  which  crystallises 
in  the  prismatic  system,  and  not  in  the  regular  octahedra  as  the 
salt  is  usually  obtained.  The  faces  observed  are  110,  101,  010;  axial 
ratio  :  a  :h  :  c  =  0*6843  :  1  :  0-7588.  The  analysis  gave  figures 
agreeing  moderately  well  with  the  formula  KoSnCle  4-  H2O. 

J.  W.  L. 

Sublimation  of  Antimony  Trichloride.  By  C.  Hexsgen  (Eec. 
Trav.  Ghim.,  9,  303 — 304). — A  quantity  of  antimony  trichloride  is 
placed  in  a  distillation  flask  provided  with  a  side  tube,  and  of  about 
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1^  to  2  litres  capacity;  the  flask  is  placed  on  a  water-bath  T\ith  the 

Iieck  inclined  downwards,  and  fitted  by  means  of  a  good  cork  into  a 
mailer  flask   serving  as  a  receiver;  the  side  tube  passes  vertically 
Lpwards,  and  is  then  bent  and  fitted  with  a  drying  tube.     The  water- 
»ath  is  of  such  a  size  tbat  the  part  of  the  flask  containing  liquid 
ntimony  trichloride  is  completely  immersed  in  water- vapour  when 
he  sublimation  is  going  on.    The  upper  part  of  the  flask  is  cooled  by 
old  water  dropped  on  to  a  piece  of  filter  paper.     When  a  sufficient 
[uantity  of  the  long,  lanceolate  crystals  of  the  sublimate  has  collected 
on  the  cooled  portion  of  the  flask,  the  whole  is  allowed  to  cool  slowly ; 
1^— ^ud  as  soon  as  the  trichloride  on  the  bottom  of  the  flask  has  solidified, 
I^Bbe  sublimate  is  shaken  carefully  into  the  receiver.     The  operation  is 
P^^hen   repeated   until    the  whole  of   the  charge   has  been    sublimed. 
In  this  way  200  grams  of  sublimed  trichloride  can  be  readily  prepared 
in  a  day.  W.  T. 


I 


m 


Metallurgy  of  Bismuth.  By  E.  Matthey  (Proc.  Boy.  Soc,  49, 
78 — 79). — The  small  proportion  of  copper  frequently  contained  in 
commercial  bismuth  has  hitherto  been  eliminated  by  a  tedious  wet 
process.  The  author  finds  that  the  copper  may  be  completely  re- 
moved by  fusing  the  bismuth  with  successive  small  quantities  of 
sodium  monosulphide,  and  skimming  off  the  scoria,  which  contains 
all  the  copper.  105  kilos,  of  commercial  bismuth  yielded  94  kilos,  of 
bismuth  free  from  copper,  and  11  kilos,  of  skimmings.  The  tempera- 
ture required  is  comparatively  low,  so  that  little  loss  by  volatilisation 

sustained.  J.  W. 


Bismuth  Bromide.  By  V.  Meyer  (Annalen,  264,  122—125). — 
Bismuth  bromide  boils  at  453°,  as  the  average  of  three  experiments 
made  with  the  air  thermometer  devised  by  the  author  and  Gold- 
schmidt :  the  boiling  point  of  bismuth  chloride  determined  with  a 
mercury  thermometer  was  found  to  be  435 — 441°  (uncorr.). 

F.  S.  K. 

Certain  Properties  of  Metals  considered  in  Relation  to  the 
Periodic  Law.  By  W.  C.  Robekts-Austen  {Proc  Boy.  Soc,  49, 
347— 356).— In  a  previous  paper  (Phil.  Trans.,  1888,  A,  339),  the 
effect  of  about  02  per  cent,  of  impurities  on  the  mechanical  properties 
of  gold  was  examined,  the  results  showing  that  metals  which  diminish 
its  tenacity  and  extensibility  have  high  atomic  volumes,  while  those 
which  increase  these  properties  have  either  the  same  atomic  volume 
as  gold  or  a  lower  one.  The  behaviour  of  aluminium  was  exceptional. 
In  the  present  paper,  the  mode  of  cooling  of  pure  molten  gold  and  of 
gold  containing  aluminium  is  studied.  A  thermoelectric  couple  of 
platinum  and  platinum  containing  10  per  cent,  of  rhodium  was  used, 
in  conjunction  with  a  mirror  galvanometer  and  a  photographic 
recording  apparatus,  to  give  a  curve  for  the  rate  of  cooling.  Pure 
gold  solidifies  sharply  at  1045° ;  the  curve  for  gold  containing  lead  is 
somewhat  similar,  but  that  for  gold  containing  0*47  per  cent,  of 
aluminium  scarcely  shows  a  distinct  freezing  point.  The  atomic 
depression  of  the  freezing  point  for  aluminium  seems  to  be  abnorm- 
ally small.     Silver  present  in  gold,  up  to  as  much  as  4  per  cent.,  does 

VOL.  LX.  4  i 
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not  lower  the  freezing  point.    Aluminium  combines  with  molten  gold 
with  great  evolution  of  heat,  J.  W. 

Colloidal  Sulphides  of  Gold.  By  E.  A.  Schneider  (Ber.,  24, 
2241 — 2247). — Colloidal  aurous  sulphide,  AuzS,  can  be  prepared  by 
saturating  a  solution  of  aurous  cyanide  in  potassium  cyanide  witifi 
hydrogen  sulphide,  warming  carefully  with  hydrochloric  acid  until  a 
brown  turbidity  is  produced,  and  then  submitting  the  whole  to 
dialysis  ;  there  remains  in  the  dialyser  a  deep-bro\vn,  colloidal  solu- 
tion of  aurous  sulphide  which  can  be  separated  from  the  undissolved 
portions  by  decantation  and  filtration.  The  most  concentrated  solu- 
tions that  can  be  obtained  in  this  way  contain  1*74  grams  of  the 
sulphide  per  litre.  When  the  colloidal  solution  is  heated  at  200 — 230°, 
sulphuric  acid  is  formed,  and  gold  is  deposited ;  when  the  solution  is 
frozen  and  melted  again,  the  aurous  sulphide  is  precipitated.  On 
adding  a  colloidal  solution  of  ferric  hydrate  to  the  colloidal  solution 
of  aurous  sulphide,  no  reaction  takes  place  even  on  warming. 

Colloidal  anroauric  sulphide,  AU2S2,  can  be  easily  prepared  by 
boiling  the  freshly  precipitated  sulphide  with  potassium  cyanide 
until  about  one  half  of  the  sulphide  is  dissolved,  and  then  submitting 
the  remainder  to  dialysis;  the  dark-brown  liquid  obtained  in  this 
way  is  separated  from  the  undissolved  sulphide  by  decantation  and 
filtration.  The  most  concentrated  solutions  that  can  be  obtained 
contain  0'8  gram  of  the  sulphide  per  litre;  when  the  solution  is 
frozen,  it  behaves  like  the  solution  of  aurous  sulphide,  but  it  under- 
goes no  change  when  heated  at  240**. 

When  auroauric  sulphide,  either  the  colloidal  or  the  ordinary 
modification,  is  warmed  with  a  solution  of  auric  chloride,  the  whole  of 
the  gold  is  deposited,  with  formation  of  hydrochloric  acid  and  sulph- 
uric acid ;  it  is  probable  that  the  metallic  gold  found  in  nature  has 
been  formed  in  a  similar  manner  by  the  action  of  hydrogen  sulphide 
on  solutions  of  auric  chloride.  F.  S.  K. 

Derivatives  of  Carbonyl  Chloroplatinite.  By  F.  Mtlius  and 
F.  FoERSTER  (Ber.,  24,  2424 — 2443). — Carbonyl  chloroplatinite 
(Schiitzenberger,  Ann.  Chim.  Phys.  [4],  21,  350;  Pullinger,  Trans., 
1891,  598)  has  a  distinctly  basic  character,  and  dissolves  in  excess  of 
hydrochloric  acid  with  a  lemon-yellow  colour,  due  to  the  formation  of 
a  very  soluble  and  unstable  substance,  having  probably  the  composi- 
tion C0PtCl2,HCl.  The  solution  of  this  hydrochloride  is  readily 
prepared  by  stirring  the  sublimate  obtained  in  SchUtzenberger's 
reaction  (loc.  cit.)  with  concentrated  hydrochloric  acid  for  some  time, 
since  the  dicarbonyl  chloroplatinite  which  is  also  present  is  decom- 
posed by  the  acid  into  carbonyl  chloroplatinite,  with  the  evolution  of 
carbonic  oxide  containing  a  small  proportion  of  carbonic  anhydride. 
When  rapidly  evaporated  to  dryness  in  a  vacuum,  the  solution  leaves 
a  crystallised  residue  of  carbonyl  chloroplatinite;  on  a  water-bath, 
however,  complete  decomposition  ensues,  with  the  separation  of 
metallic  platinum.  So  long  as  the  acid  is  concentrated,  the  solution 
of  the  chloroplatinite  is  stable ;  on  dilution  with  water,  no  alteration 
seems  to  be  produced  for  a  short  time,  but  suddenly  the  colour  changes 
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to  brownisTi-black,  and  platinum  separates  in  flocks,  owing  to  an  almost 
complete  decomposition  of  the  cMoroplatinite  into  platinum,  carbonic 
anhydride,  and  hydrochloric  acid,  as  represented  in  Schutzenberger's 
equation  COPtCU  +  H2O  =  COo  +  Pt  +  2HC1,  a  very  small  portion 
only  of  the  substance  remaining  unaltered  in  the  acid  solution. 
Concentration  and  temperature  also  have  a  marked  influence  on  the 
stability  of  the  solution,  rise  of  temperature  bringing  about  a  similar 
decomposition.  The  separated  platinum  contains  a  trace  of  chlorine, 
but  in  contact  actions  and  other  respects  resembles  platinum  black 
(cf.,  however,  Pullinger,  loc.  cit.).  The  hydrochloric  acid  solution  of 
the  chloroplatiuite  is  a  powerful  redacing  agent,  reducing  silver, 
gold,  and  mercury  salts  from  their  solutions.  On  the  addition  of 
stannous  chloride,  the  solution  becomes  yellowish-red,  and  on  treat- 
ment with  concentrated  sulphuric  acid  and  a  trace  of  furf  araldehyde 
gives  a  purplish-red  coloration. 

■  Carbonyl  chloroplatiuite  not  only  combines  with  hydrogen  chloride, 
but  also  forms  a  series  of  yellow,  crystalline,  double  salts  with  soluble 
metallic  chlorides;  these,  however,  are  difficult  of  isolation,  on  accoant 
of  their  great  solubility,  and  the  readiness  with  which  they  are 
decomposed  by  water.  Double  salts  of  the  general  formula 
C0PtCl2,RHCl  are  obtained  by  combination  with  the  hydrochlorides 
of  amines,  and  these,  when  not  too  soluble,  serve  as  an  additional 
means  of  characterising  the  bases. 

Amylamine  carbonyl  chloroplatinite  hydrochloride^ 

COPtCl2,C5H,3NHCl, 

crystallises  from  dilute  hydrochloric  acid  in  golden-yellow  scales, 
melts  at  184°,  and  dissolves  readily  in  alcohol  and  ethyl  acetate,  less 
readily  in  ether,  benzene,  and  chloroform,  but  is  decomposed  by 
water,  with  the  production  of  a  black  colour. 

Aniline  carbonyl  chloroplatinite  hydrochloride,  COPtCl2,C6H7N'HCl, 
crystallises  in  lustrous,  golden  scales,  melts,  when  rapidly  heated,  at 
210 — 212°  with  decomposition  and  blackening,  and  is  sparingly  soluble 
in  the  ordinary  solvents,  with  the  exception  of  alcohol  and  ethyl 
acetate. 

Pyridine  carbonyl  chloroplatinite  hydrochloride,  COPtCl2,C5H5NHCl, 
forms  strongly  lustrous,  transparent,  golden-yellow  prisms,  and  can 
be  crystallised  from  dilute  hydrochloric  acid,  but  is  slowly  decom- 
posed by  water. 

Quinoline  carbonyl  chloroplatinite  hydrochloride,  COPtCl2,C9H7N'HCl, 
crystallises  from  hydrochloric  acid  in  bright-yellow  needles,  melts  at 
166°,  and  dissolves  readily  in  alcohol  and  ethyl  acetate.  These  com- 
pounds, when  heated  frequently,  give  a  sublimate  containing  platinum, 
and  it  is  possible  that  the  loss  of  platinum  so  often  noticed  in 
analyses  of  platinochlorides  is  to  be  referred  to  the  formation  of  com- 
pounds of  this  character,  since  it  is  conceivable  that  reactions  may 
ensue  between  platinum,  carbonic  oxide,  and  chlorine  during  the 
combustion. 

The  determination  of  the  percentage  of  carbonic  oxide  in  these 
compounds  by  elementary  analysis  presents  no  difficulties,  but  as  they 
evolve  the  gas  on  treatment  with  potassium  cyanide,  it  is  also  possible 
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to  estimate  the  percentage  volumetricallj.  The  chief  reaction  is 
represented  by  the  equation  COPtClz  +  KCN  =  KoPt(CN)4  + 
2KC1  +  CO,  but  the  gas  contains  in  addition  from  3 — 8  per  cent,  of 
hydrogen,  and  a  small  proportion  of  carbonic  anhydride.  These  in 
all  probability  owe  their  presence  to  two  subsidiary  reactions,  one 
between  the  chloroplatinite  and  the  alkaline  solution  of  the  cyanide 
with  the  production  of  carbonic  anhydride  and  platinum,  and  a 
second  between  the  platinum  so  obtained  and  the  cyanide  with  the 
formation  of  hydrogen,  in  accordance  with  the  equation  Pt  +  4KCN 
+  2H2O  =  K2Pt(CN)4  +  2KH0  +  H2,  whence  it  follows  that  ihe 
amount  of  carbonic  oxide  in  the  compound  is  given  by  the  sum  of  the 
volumes  of  carbonic  oxide  and  hydrogen  evolved.  The  analysis  is 
conducted  in  an  atmosphere  of  carbonic  anhydride,  and  the  liberated 
gas  collected  in  an  azotometer  filled  with  caustic  potash  solution. 

Carbonyl  bromoplatinite  (see  Pullinger,  loc.  cit.)  is  formed  when  the 
hydrochloric  acid  solution  of  the  chloroplatinite  is  evaporated  on  a 
water-bath  in  a  current  of  hydrogen  bromide,  and  can  be  freed  from 
traces  of  platinum  and  platinous  bromide  by  crystallisation  from 
benzene.  It  crystallises  in  orange-red  needles,  melts  at  181 — 182° 
without  appreciable  decomposition,  and  dissolves  readily  in  benzene 
and  hydrobromic  acid,  but  is  immediately  decomposed  by  water  into 
platinum,  carbonic  anhydride,  and  hydrogen  bromide.  It  yields  a  series 
of  crystalline  double  salts  with  metallic  bromides  and  with  the  hydro- 
bromides  of  amines,  and  of  these  pyridine  carhonijl  bromoplatinite 
hydrohromide,  COPtBr2,C5H6N,HBr.  crystallises  from  hydrobromic  acid 
in  yellow  needles,  which  melt  at  203 — 205°  without  decomposition. 

Carbonyl  iodoplatinife,  C0Ptl2,  is  obtained  by  adding  dilute  hydriodic 
acid  to  the  hydrochloric  acid  solution  of  carbonyl  chloroplatinite, 
dissolving  the  resulting  brick-red,  amorphous  precipitate  in  hydriodic 
acid,  evaporating  to  dryness  on  a  water-bath,  and  crystallising  the 
I'esidue  from  benzene.  It  is  simpler,  however,  to  evaporate  the  mix- 
ture of  chloroplatinites  obtained  in  Schiitzenberger's  reaction  with 
concentrated  hydriodic  acid,  and  purify  the  residue  from  platinum 
and  platinous  iodide  by  crystallisation  from  benzene.  It  forms  red, 
rod-like  crystals,  which  exhibit  a  violet  shimmer,  and  resemble 
chromic  anhydride  in  colour.  It  melts  at  140 — 150°,  decomposes  with 
the  liberation  of  iodine  at  a  slightly  higher  temperature,  and  dissolves 
readily  in  benzene  and  ether.  The  alcoholic  solution  becomes  turbid 
on  warming,  owing  to  the  separation  of  platinous  iodide,  and  later  of 
platinum.  Water  decomposes  it  somewhat  slowly,  with  the  formation 
of  a  dark-coloured  precipitate  containing  iodine ;  alkalis  set  platinum 
free,  and  potassium  cyanide  reacts  with  it,  liberating  carbonic  oxide. 
Carbonyl  iodoplatinite  forms  double  salts  with  metallic  iodides,  and 
of  these  the  compound  with  potassium  iodide,  C0Ptl2,KI,  crystallises 
in  yellowish-brown  scales,  melts  at  150 — 180°  with  decomposition, 
and  is  readily  soluble  in  water,  alcohol,  and  ether,  but  insoluble  in 
benzene  and  chloroform. 

Trimethylamine  carbonyl  iodoplatinite  hydriodide,  COPtl2,NMe3,Hr, 
crystallises  in  oblique-angled,  orange-yellow  tables,  melts  at  95°  with- 
out decomposition,  and  is  readily  soluble  in  water,  by  which,  however, 
it  is  slowly  decomposed. 
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When  a  solution  of  carbonyl  chloroplatinite  in  concentrated  hydro- 
chloric acid  is  gradually  treated  with  a  10 — 20  per  cent,  solution  of 
potassium  thiocyanate  until  the  precipitate  first  formed  is  redissolved, 
a  double  salt  of  the  composition  C0Pt(CNS)2,KCNS,  separates  in  the 
cold,  in  small,  yellow  needles.  This  is  readily  soluble  in  alcohol,  and 
the  solution,  on  warming  with  water,  becomes  red,  gas  being  evolved, 
a  like  result  being  obtained  when  the  salt  is  dissolved  in  aqueous 
potassium  cyanide  or  thiocyanic  acid.  The  double  salt  is  also  readily 
prepared  in  the  crystalline  state  by  adding  carbonyl  iodoplatinite  to 
an  aqueous  solution  of  potassium  thiocyanate  ;  the  crystals  dissolve 
iwhen  the  mixture  is  warmed,  and  on  evaporation  platinum  thio- 
yanate  and  carbonic  oxide  are  obtained,  owing  to  a  decomposition  of 
he  carbonyl  thiocyanoplatinite  present  in  the  double  salt. 

Carbonyl  thioplatinite,  COPtS,  is  formed  as  a  brown  precipitate, 
resembling  platinum  sulphide  in  appearance,  when  the  hydrochloric 
acid  solution  of  the  chloroplatinite  is  treated  with  hydrogen  sulphide. 

Ij™  The   compound   has   little    stabilit}^,  decomposes  when    placed    in  a 
^■vacuum,  burns  with   a  slight  explosion  when  heated  at  300 — 400°, 
^        with  the  production  of  platinum,  sulphur,    carbonic  anhydride,  and 
sulphurous    anhydride,    and    is    insoluble    in    the    ordinary   solvents. 
Potassium  cyanide  reacts  with  it,  liberating  carbonic  oxide,  and  nitric 
acid   decomposes  it,   with  the  evolution  of  carbonic  anhydride    and 
nitrous  fumes.      Under  no  conditions   could   carbon  oxysulphide  be 
obtained  from  it,   heating  at  100 — 200°    in    a  current  of  hydrogen 
leading  only  to  the  liberation  of  carbonic  oxide  and  hydrogen  sulphide. 
I^_  On  dissolution  in  ammonium  sulphide,  it  yields  a  very  unstable,  acidic 
l^pcompound,  which  can  also  be   obtained  by  carefully  adding  carbonyl 
"^■iodoplatinite    to  a  solution  of  sodium  sulphide,    and   to    which    the 

formula  H2COPtS2  is  provisionally  assigned. 
■|w  Schiitzenberger  failed  to  prepare  an  oxygen  derivative  of  carbonyl 
IBpplatinite  by  the  action  of  alkalis  on  the  chloroplatinite.  A  compound 
"  of  this  nature,  having  possibly  the  composition  COPtO,  is,  however, 
obtained  when  the  hydrochloric  acid  solution  of  the  chloroplatinite 
is  stirred  into  a  solution  of  sodium  or  ammonium  acetate  acidified 
with  acetic  acid ;  the  mixture  at  first  becomes  violet  in  colour,  and 
then  deposits  a  bluish-black,  flocculent  precipitate,  which,  after 
washing  with  dilute  acetic  acid,  and  subsequently  with  water,  is  free 
from  chlorine,  and  gives  a  rapid  evolution  of  carbonic  oxide  on 
treatment  with  potassium  cyanide.  The  precipitate  dissolves  in  con- 
centrated hydrochloric  acid  forming  a  yellow  solution  of  carbonyl 
chloroplatinite,  reacts  with  caustic  alkalis  or  baryta,  in  accordance 
with  the  equation  COPtO  +  2NaH0  =  Pt  +  NaaCOg  +  H-.O,  and, 
though  stable  in  a  vacuum,  or  even  on  gently  warming,  decomposes 
with  slight  explosion  at  300 — 400°  into  platinum  and  carbonic  an- 
hydride. 

So  far,  all  attempts  to  isolate  carbonyl  platinite  (COPt)j:  have  been 
unsuccessful  ;  the  authors,  however,  intimate  their  intention  to  under- 
take further  experiments  with  a  view  to  its  isolation. 

W.  P.  W. 
Iridio-ammonium   Compounds.     By  W.   Palmaek   (Ber.,    24, 
2090 — 2097). — In    addition   to    the   iridium    pentamine    compounds 
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already  described  by  tbe  autbor  (tbis  vol.,  p.  402),  derivatives  corre- 
sponding to  tbe  "  roseo-  "  cobaltic  compounds  bave  also  been  prepared. 
As  tbese  are  almost  colourless,  tbe  prefix  "  roseo- "  is  unsuitable,  and 
tbe  autbor  tberefore  proposes  for  tbem  tbe  term  aquopentamine  com- 
pounds, on  account  of  tbe  fact  tbat  tbey  differ  from  tbe  pentamine 
compounds  by  containing  an  additional  molecale  of  water. 

In  order  to  prepare  tbe  aquopentamine  salts,  a  method  is  employed 
similar  to  tbat  given  by  Jorgensen  for  tbe  corresponding  rbodium 
salts.  Silver  oxide  alone  is  insufficient,  and  even  wben  caustic 
potasb  is  employed,  the  solution  must  be  boiled  for  several  hours. 

Iridium  aquopentamine  chloride,  Ir(NH3)50H2Cl3,  is  obtained  by 
mixing  5  grams  of  the  pentamine  trichloride  with  1^  times  the  cal- 
culated quantity  of  potash,  and  50  c.c.  of  water,  and  boiling  for  five 
hours.  The  slight  precipitate  is  filtered  off,  tbe  filtrate  partially  frozen, 
and.  mixed  with  30  c.c.  of  fuming  hydrochloric  acid.  The  precipitate 
thus  produced  is  washed  with  cold  hydrochloric  acid  (22  per  cent.), 
and  subsequently  with  alcohol,  redissolved  in  water,  and  again  pre- 
cipitated with  concentrated  hydrochloric  acid.  It  separates  from  a 
concentrated  solution  in  crystalline  aggregates  resembling  those  of 
ammonium  chloride,  has  a  sp.  gr.  of  2'4U4  at  15°,  and  on  beating  at 
100°  loses  water  forming  iridiopentamine  chloride.  It  dissolves  in 
1*2 — 1'5  parts  of  water;  the  solution  gives  a  yellow,  crystalline  pre- 
cipitate with  chloroplatinic  acid,  and  on  tbe  addition  of  sodium  pyro- 
phosphate in  small  quantity  yields  a  white,  amorphons  precipitate, 
which  dissolves  on  further  addition  of  tbe  reagent,  and  then  separates 
out  again  in  irregular,  crystalline  scales.  With  chlorine- water,  it 
gives  an  intense  violet  coloration,  which  changes  successively  to  dark- 
blue,  pale-blue,  bluish-green,  and  green,  and  becomes  brown  on  the 
addition  of  ammonia. 

Iridioaquopentamine  bromide,  Ir(NH3)50H2Br3,  is  obtained  in  a 
similar  manner  to  the  chloride,  hydrobromic  acid  being  substituted 
for  hydrochloric  acid.  It  is  a  crystalline  compound,  has  a  sp.  gr.  of 
3022  at  20*1,  dissolves  in  4  parts  of  water,  and  loses  water  at  100', 
with  formation  of  the  pentamine  salt.  With  potassium  ferricyanide, 
its  solution  gives  a  precipitate  consisting  of  reddish-brown  aggregates 
of  crystals,  and  with  sodium  pyrophosphate,  behaves  exactly  like  the 
chloride. 

Iridium  aquopentamine  nitrate,  Ir(NH3)50H2(N03)3,  is  prepared  by 
tbe  addition  of  nitric  acid  to  a  solution  of  tbe  hydroxide  obtained 
by  boiling  a  pentamine  compound  with  aqueous  potash,  and  is  a 
crystalline  precipitate  consisting  of  microscopic,  rhombic  prisms.  It 
dissolves  in  10  parts  of  water  at  17°,  has  a  sp.  gr.  of  2*46  at  18°,  and 
in  its  behaviour  towards  potassium  ferricyanide  and  sodium  pyro- 
phosphate resembles  the  bromide.  Wben  heated  at  100°,  it  loses 
water,  forming  iridium  pentamine  nitrate,  Ir(NH3)5(N03)3,  which 
requires  349  parts  of  water  at  16°  for  complete  solution,  has  a  sp.  gr. 
of  2"51  at  18"3°,  yields  a  crystalline  precipitate  with  platinic  chloride, 
auric  chloride,  and  barium  dithionate,  and  gives  a  violet  coloration 
with  chlorine. 

The  aqueous  solution  of  iridium  aquopentamine  nitrate  is  partially 
converted  into  tbe  pentamine  salt  on  boiling,  and  the  reverse  reaction 
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takes  place  on  boiling  a  solution  of  the  pentamine  nitrate.  A  similar 
behaviour  was  observed  hj  Jorgensen  with  the  corresponding  rhodium 
compounds.  H.  Gr.  C. 


Mineralogical   Chemistry. 


Kallilite,  a  New  Nickel  Ore.  Bj  H.  Laspeyres  (Zeit.  Kryst. 
Min.,  19,  12 — 17). — A  specimen  of  a  mineral  described  as  antimonial 
nickel  glance,  from  the  Friedrich  mine,  at  Schcinstein,  on  the  Sieg, 
gave  on  analysis  the  following  results  :— 


s. 

Sb. 

As. 

Bi. 

Fe. 

Co. 

Wi. 

Total. 

4-39 

44-94 

2-02 

1176 

0-28 

0-89 

26-94 

101-22 

For  this  mineral  the  author  proposes  the  name  of  bismuth  antimonial 
nickel  glance  or  kallilite.  The  mineral  is  an  amorphous  mixture  of 
1  mol.  arsenical  nickel  glance,  NiAsS,  13  mols.  of  antimonial  nickel 
glance,  NiSbS,  and  2  mols.  of  bismutbic  nickel  glance,  NiBiS.  This 
last  substance  has,  however,  not  been  met  with  in  a  pure  state. 

B.  H.  B. 

Sychnodymite,  a  New  Cobalt  Ore.  By  H.  Laspeyres  (Zeit. 
Kryst.  Min.,  19,  17 — 21). — A  mineral  obtained  from  the  Kohlenbach 
mine,  at  Eiserfeld,  near  Siegen,  was  found  by  the  author  to  be  a  cobalt 
compound  corresponding  with  polydymite,  and  he  has  given  to  it  the 
name  of  sychnodymite.     On  analysis,  the  mineral  yielded: — 

S.  Cu.  Fe.  Co.  Ni.  Total. 

40-33        17-23        0-82         35-64        574        9976 

B.  H.  B. 
Korynite  from  Siegen.  By  H.  Laspeyres  (Zeit.  Kryst.  Min.,  19, 
8 — 12). — In  1887,  Hensler  described  a  new  nickel  ore  from  the  Storch 
und  Schoneberg  mine,  near  Siegen.  According  to  the  analysis  he 
published,  this  mineral  possessed  the  interesting  composition  of  a 
normal  sulphantimonite  of  nickel.  On  analysing  similar  material, 
the  author  obtained  the  following  results  : — 


s. 

Sb. 

As. 

Bi. 

Fe. 

Co. 

Ni. 

Total. 

16-22 

42-93 

10-28 

0-68 

0-40 

113 

28-91 

100-55 

The  mineral  is  therefore  a  perfectly  normal  antimonial  nickel 
glance  (ullmannite),  NiSbS,  with  an  appreciable,  but  variable, 
isomorphous  admixture  of  arsenical  nickel  glance  (gersdorffite), 
NiAsS.  B.  H.  B. 

Falkenhaynite  from  Joachimsthal.  By  F.  v.  Sandberger 
(Jahrb.  f.  Min.,  1891,  i,  Mem.  274— 276).— In  1890  R.  Scharizer  de- 
scribed and  analysed  a  new  mineral  from  Joachimsthal,  which  he 
named  falkenhaynite.  A  specimen  that  has  been  in  the  author's 
possession  since  1850  is  found  on  analysis  to  be  identical  with  falken- 
haynite.    The  author  points  out  that  this  mineral  so  closely  resembles 
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in  composition  the  annivite  of  Brauns  that  the  two  minerals  might 
well  be  included  under  one  name.  The  difference  between  the  two 
minerals  is  that  antimony  predominates  in  falkenhaynite,  whilst 
arsenic  and  bismuth  predominate  in  annivite.  Both  minerals  are 
interesting  links  between  bournonite  and  bismuth-copper  ore. 

B.  H.  B. 
Gahnite  and  Columbite  from  Delaware  Co.,  Pennsylvania. 
By  F.  A.  Genth  (Zeit.  Krijst.  Min.,  19,  85— 8G ;  from  Proc.  Acad. 
Nat.  Sci.  Philadelphia,  1889,  50 — 52). — Dark-green  crystals  of  gahnite 
found  with  muscovite,  quartz,  albite,  and  garnet  in  a  felspar  quarry 
gave  on  analysis  the  following  results : — 

AI2O3.         ZnO.         CuO.       MnO.       FeO.      MgO.       Total.       Sp.  gr. 
57-22      38-14      0-06      0*70       3-55      0-26      99-93      4-587 

The  author  also  gives  an  analysis  of  some  crystals  of  columbite 
found  in  Mineral  Hill  Township,  Delaware  Co.,  Pennsylvania. 

B.  H.  B. 

Monazite  from  Sweden.  By  C.  W.  Blomstrand  (Zeif.  Kryst. 
Min.,  19,  109;  from  Geol.  Foren.  Forh.,  11,  379).— Under  the  name 
of  kararfvite,  Rodominsky  distinguished  the  monazite  from  Nya 
Kararfvet  on  account  of  its  large  percentage  of  fluorine  (435  per 
cent.).  An  analysis  of  this  mineral  made  by  the  author  proves  it 
to  be  nothing  more  than  an  impure  common  monazite. 

At  Holma,  in  the  parish  of  Luhr,  monazite  occurs  in  compact 
masses  of  a  yellowish- brown  colour.  The  mineral  has  a  sp.  gr.  of 
5'125,  and  on  analysis  yielded  the  following  results  : — 

P2O5.  SiOj.  ThOa.  CejOa.         LasOg.         Y2O3.         FeO. 

26-59        2-16         10-39        29-62         26-43        254        0-75 

CaO.  PbO.  HjO.  Total. 

0-88  0-31  0-62  100-19 

B.  H.  B. 

Ochrolite  from  Pajsberg.  By  G.  Flink  (Zeit.  Kryst.  Min.,  19, 
96—97;  from  Ojver.  Sv.  Vet.  Akad.  Forh.,  1889,  5— 13).— This 
mineral  gave  on  analysis  the  following  results  : — 

PbO.  SbgOg.  01. 

76-52  17-56  7-72 

Formula:  PbiSbzO?  4-  2PbCl2.  The  mineral  crystallises  in  the 
rhombic  system,  and  is  isomorphous  with  heliophyllite. 

B.  H.  B. 

Formula  of  Axinite.  By  A.  Kenngott  (Jahrh.  f.  Min.,  1891,  i, 
Mem.  267). — On  calculating  the  analyses  of  axinite  from  Cornwall 
and  from  Bourg  d'Oisans  given  by  J.  E.  Whitefield  {Jahrh.  f.  Min., 
1891,  i,  44),  the  author  obtains  the  formula  2(CajAl206,Si.,06)  + 
H2B204,Si02.  A  recalculation  of  Rammelsberg's  analysis  leads  to  a 
similar  result.  B.  H.  B. 

Gadolinite  and  Homilite.  By  W.  Petersson  (Jahrh.  f.  Min., 
1891,  i,  Ref.  372—374;  from  Ofver.  kongl.  Vetenskaps  Ak.  Forhandl, 
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45, 179). — The  author  gives  analyses  of  gadolinite  from  seven  Scandi- 
navian localities.  The  general  formula  deduced  from  these  analyses 
is  B/"3(R^'2)Si20io.  Microscopic  examination  showed,  however,  that  in 
each  case  the  mineral  had  undergone  more  or  less  alteration. 

Homilite  also  undergoes  alteration,  and  consequently  the  older 
analyses  are  worthless  for  the  determination  of  the  composition  of 
analtered  homilite.  Quite  pure  material  obtained  from  the  Norwegian 
soda-syenite  gave  on  analysis  the  following  results : — 

F2O.     NasO.      CaO.        FeO.      Fe.O^.    CegOa.  AlaOg.     B2O3         SiOa-       Total. 
079     0-75     29-54.     1674     088     0*24    272  (16-51)    31-83    lOO'OO 

The  formula  is  thus  Ca2FeB2Si30io.  B.  H.  B. 

Garnet  from  Kedabek,  in  Caucasia.  By  W.  Muller  (Jahrb.  f. 
Min.,  1891,  i,  Mem.  272 — 273). — Very  tine  specimens  of  garnet  are 
found  in  the  vicinity  of  Siemens'  Copper  Works  at  Kedabek.  The 
garnet  occurs  in  limestone,  and  is  used  as  a  flux  for  copper  smelting. 
In  cavities  in  the  massive  mineral,  yellow  garnet  crystals  occur, 
measuring  4*5  cm.  in  length.     On  analysis,  they  yielded  : — 

SiOs.  CaO.  AI2O3.         FeoOa.         Ignition.         Total. 

39-23         35-95         2273         176  0*14  99-81 

The  mineral  is  thus  a  typical  lime-aluminium  garnet. 

B.  H.  B. 

Mesolite  from  Co.  Antrim.  By  J.  S.  Hyland  (Jahrb.  f.  Min., 
1891,  Ref.  400—401;  from  Proc.  Hoy.  Dublin  Soc,  1890,  411—419). 
— An  acicular  zeolite  from  decomposed  basalt  from  Kenbane  Head, 
2  miles  west  of  Ballycastle,  Antrim,  gave  on  analysis  the  following 
results : — 

SiOg.      AI2O3  +  FesOa.     CaO.       Na20.         F2O.  Total.        Sp  gr. 

46-50  27-55  2-59      13-28       10-10       100-02       226 

This  corresponds  with  a  mixture  of  9  of  natrolite  and  2  of  scolezite. 
The  mineral  is  therefore  galactite.  B.  H.  B. 

Zircon  from  Australia.  By  A.  Schmidt  {Zeit.  Knjst.  Min.,  19, 
56 — 58). — In  a  collection  of  Australian  minerals  presented  by 
M.  V.  Hantken  to  the  University  of  Budapest,  the  author  has  de- 
tected some  rounded  crystals  of  zircon  with  an  unusually  perfect 
cleavage.     On  analysis,  the  crystals  gave  the  following  results : — 

ZrOg.  Si02.  Total.  Sp.  gr. 

67-31  33-42  100-73  4-695 

B.  H.  B. 
Spherulitic  Rocks  from  Co.  Down.  By  J.  S.  Hyland  {Jahrb. 
f.  Min.,  1891,  i,  Ref.  399—400  ;  from  Proc.  Roy.  Dublin  Sac,  1890, 
420 — 437). — Spherulitic  rocks  are  met  with  at  three  places  in  the 
Mourne  Mountains.  The  rock  occurring  at  Newcastle  is  porphyritic 
with  felspar  and  rounded  quartz.  On  analysis,  it  gave  the  following 
results  : — 
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SiO,,.         AloOg,     FeaOa.    FeO.      CaO.      MgO.     KaO.     NaoO.    H2O.       Total. 

(7001)     13-79     1-88     0'51     1-43     072     6-90     3-69     1-07    10000 

B.  H.  B. 


Organic    Chemistry. 


Electrolysis  of  Metallic  Thiocyanates,  and  the  Decompo- 
sition of  Alkaline  Thiocyanates.  By  L.  K.  Frank  el  (Chem.  Gentr., 
1891,  i,  615  ;  from  Proc.  Ghem.  Sect.  Frankland  Inst.,  February,  1891). 
- — ^When  a  concentrated  aqueous  solution  of  ammonium  or  potassium 
thiocyanate  is  subjected  to  a  weak  voltaic  current  (1'5  c.c.  of  hydrogen 
and  oxygen  evolved  per  one  minute),  a  vellow  precipitate  is  finally 
formed  which  Bunge  (Ber.,  3,  297)  and  Lidoff  (J?er.,  17,  252  Ref.)  name 
pseudothiocyanogeu.  The  author  has  observed  the  odour  of  sulphur 
compounds  at  the  same  time. 

Mercury  and  gold  may  be  completely  deposited  from  their  solutions 
in  potassium  and  ammonium  thiocyanates,  as  also  cadmium,  although 
the  latter  metal  is  obtained  as  a  spongy  mass.  In  the  case  of  pallad- 
ium, nickel,  cobalt,  and  zinc,  the  metals  are  primarily  deposited  from 
the  solution,  bub  later  they  are  redisaolved,  owingr  possibly  to  the 
formation  of  an  alkaline  cyanide,  the  solvent  action  of  which  is  not 
interfered  with.  Iron  and  manganese  are  but  partially  precipitated, 
and  the  deposited  metal  is  so  liable  to  oxidation  that  it  cannot  be 
exposed  to  the  air  without  suffering  change.  Arsenic  is  not  deposited 
at  all.  Lead  is  completely  precipitated,  but  partly  as  sulphide.  With 
antimony,  bismuth,  and  tin,  no  very  satisfactory  results  were  obtained. 

The  author  considers  it  probable  that  Miller's  Canarin  (D.  Pat. 
Ghem.  Gentr.,  1885,  925;  also  Abstr.,  1885,  107)  is  identical  with 
pseudothiocyanogen,  but  that  the  precipitate  obtained  by  the  electro- 
lysis of  a  solution  of  ammonium  thiocyanate  is  not  pseudothio- 
cyanogen. J.  W.  L. 

Polymeride    of   Trimethylacetonitrile.    By  M.    Feeund    and 

F.  Lenze  (J5er.,  24,  2161— 2167).— The  colourless  liquid  boiling  at 
159 — 160"  which  is  obtained  in  the  preparation  of  trimethylaceto- 
nitrile from  tertiary  butyl  iodide  (compare  Abstr.,  1890,  1388)  has  the 
empirical  formula  CsHglS",  but  vapour  density  determinations  by 
Meyer's  method  have  shown  that  its  molecular  formula  is  CioHi8N2- 
When  heated  with  concentrated  hydrochloric  acid  at  100°,  it  is  de- 
composed into  trimethylacetic  acid,  butylamine,  and  ammonia ;  it  is 
also  decomposed  by  alcoholic  potash  with  formation  of  butylamine, 
but  trimethylacetic  acid  could  not  be  detected  in  the  reaction  product. 
On  reduction  with  sodium  and  alcohol,  it  yields  two  bases,  which  seem 
to  have  the  composition  C4H11N  and  CeHigN  respectively. 

F.  S.  K. 
Compound  of  Alcohol  and  Sodium  Bisulphide.   By  L.  Demont 
(/.  Pharm.,  23,  544 — 547). — If  a  mixture  of   anhydrous  mono-  and 
poly-sulphides   of  sodium  is  placed  in  absolute   alcohol,  the  liquid 
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gradually  assumes  a  yellow  colour,  and  a  slight,  although  clearly  per- 
ceptible, rise  in  temperature  may  be  noted.  The  mixture  is  heated 
» gradually  to  boiling,  allowed  to  cool,  and  filtered  from  the  excess  of 
sulphide.  On  adding  perfectly  dry  ether,  an  abundant,  slightly  crys- 
talline precipitate  is  produced.  If  the  ether  is  not  perfectly  dry, 
beautiful,  crystalline  needles  first  appear,  followed  by  the  less  crystal- 
line deposit  above.  The  precipitate  first  formed  with  moist  ether 
appears  to  take  water  of  crystallisation,  and  when  the  ether  has  thus 

(^been  rendered  dry,  the  granular  precipitate  follows.  The  precipitate 
^■is  very  hygroscopic.  When  rapidly  drained,  placed  over  sulphuric 
^acid,  or  heated  at  100°,  it  loses  about  40  per  cent,  of  its  weight.  The 
compound  thus  obtained  was  analysed,  and  corresponds  with  the 
formula  CoHgO  +  9NaS.     The  original  precipitate  would  be  sensibly 

tC2H60,NaS.  J.  T 

I  Action  of  Phosphorus  Oxychloride  on  Ethyl  Silicates  and 
Silicon  Ethoxychlorides.  By  H.  N.  Stokes  (Amer.  Chem.  J.,  13, 
244 — 253). — Silicon  ethoxy trichloride,  SiCla'OBt,  reacts  with  excess 
of  phosphorus  oxychloride  at  180°  to  form  silicon  tetrachloride,  ethyl 
chloride,  and  a  white,  amorphous  substance  which  does  not  contain 
free  silicic  acid,  and  which  gives  on  analysis  numbers  corresponding 
with  the  formula  SiPsOfiClz.  Silicon  oxychloride  is  not  formed.  The 
author  considers  that  this  substance  is  a  chloride  of  silicopyrophos- 

O'POCl 
phoric  acid,  possibly  of   the   constitution    OZlSi^Q.pQQ^^O,  and 

that  it  is  formed  according  to  the  equation  4SiCl3*OEt  +  2POCI3  = 
SSiCU  +  SiP206Cl2  +  4EtCl.  If  the  ethoxytrichloride  is  in  excess, 
the  reaction  is  similar,  but  the  silicophosphoryl  chloride  formed  is 
of  diiferent  composition.  Neither  the  acid  nor  its  salts  could  be 
isolated. 

Silicopyrophosphoryl  chloride,  SiPgOeClo,  is  a  white,  bulky,  hygro- 
scopic substance,  freely  soluble  in  alcohol  and  water.  In  contact  with 
moist  air,  it  loses  hydrochloric  acid,  and  when  heated  it  gives  off  first 
phosphorus  oxychloride  and  then  phosphorus  pentoxide,  leaving 
finally  a  vitreous  residue  consisting  of  silica  embedded  in  a  matrix, 
probably  of  the  compound  Si02,Pi05.  At  100°  it  is  completely  de- 
composed by  phosphorus  pen taclilo ride  into  silicon  tetrachloride  and 
phosphorus  oxychloride.  A  cold  aqueous  solution  from  which  the 
chlorine  has  been  removed  by  excess  of  silver  nitrate  yields,  in  order, 
on  the  addition  of  ammonia,  silver  pyrophosphate,  silver  orthophos- 
phate,  and  silica. 

The  reaction  of  phosphorus  oxychloride  with  the  other  silicon 
ethoxychlorides  is  essentially  similar: — 

2SiCl2(OEt)2  +  2POCI3  =  SiCU  +  SiPaOeCU  +  4EtCl. 
4SiCl(OEt)3  -h  6POCI3  =  SiCl4  +  SSiPaOeClz  +  12EtCl. 

Ethyl  orthosilicate  reacts  with  phosphorus  oxychloride  according 
to  the  equation  Si(0Et)4  +  2POCI3  =  SiPoOeCla  +  4EtCL 

Hexethyl  disilicate  reacts  with  phosphorus  oxychloride  at  100°  with 
the  formation  of  ethyl  chloride  and  a  silicophosphoryl  chloride  much 
like  that  described  above,  but  different  in  composition. 
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A  mixture  of  the  ethoxyclilorides  formed  by  beating  the  bexetbyl 
disilicate  with  silicon  tetrachloride  at  200°  reacted  with  phosphoric 
oxy chloride  with  the  formation  of  silicon  tetrachloride,  ethyl  chloride, 
a  silicophosphoryl  chloride,  and  silica.  No  silicon  oxy  chloride  was 
formed.  Jn.  W. 

Attempt  to  Prepare  Tertiary  Butylcarbinol.  By  M.  Freund 
and  F.  Lenze  {Ber.,  24,  2150 — 2161). — The  compound  obtained  by 
treating  tertiary  amylamine  hydrochloride  with  silver  nitrite  (com- 
pare Abstr.,  1890,  1388)  is  not  tertiary  butylcarbinol  as  it  was  at  tirst 
supposed,  but  is  identical  with  the  dimethylethylcarbinol,  CMcaEt'OH, 
previously  described  by  Wischnegradsky  (Abstr.,  1878,  393)  ;  the 
formation  of  this  compound  from  the  tertiary  amine  can  be  explained 
by  assuming  that  the  tertiary  butylcarbinol  first  produced  undergoes 
an  intramolecular  change  analogous  to  that  which  takes  place  in  the 
conversion  of  pinacones  into  pinacolines.  F.  S.  K. 

Sulphur  Compounds  in  Ohio  Petroleum.  By  C.  F.  Mabery 
and  A.  W.  Smith  {Amer.  Chem.  J.,  13,  233 — 243 ;  compare  Abstr., 
1890,  350). — In  the  commercial  process  of  refining  petroleum  the 
sulphur  compounds  are  extracted  by  treatment  with  concentrated 
sulphuric  acid.  The  "  sludge  acid  "  thus  obtained,  on  dilution  and 
treatment  with  slaked  lime,  yielded  a  semi-solid  mass,  from  which,  by 
distillation  with  steam,  a  colourless  oil  was  obtained  containing 
14*97  per  cent,  of  sulphur.  This  oil  was  distilled  first  under  a 
pressure  of  150  mm.  and  subsequently  under  a  pressure  of  100  mm., 
and  the  following  main  fractions  were  collected  : — 

Fraction  ...      70-76°  80-90°  98-101°  135-145*^  148-155°  185-200" 
Sulphur,  per 
cent 2-60       7-34       18-23        15-52         1644        1421 

The  fractions  containing  sulphur  formed  compounds  with  mercuric 
chloride,  those  of  lower  boiling  point  giving  crystalline  substances, 
and  those  of  higher  boiling  point  viscous  oils,  which  solidified  after 
a  time  or  when  recrj stallised  from  benzene.  Platinum  compounds  of 
the  type  R2S,PtCl4  were  readily  formed.  All  the  fractions  combined 
energetically  with  bromine. 

The  products  collected  below  101°  at  100  mm.  pressure  were  redis- 
tilled under  ordinary  pressure.  The  fractions  distilling  below  125^ 
combined  with  hydrobromic  acid  to  form  oily  substances  ;  the  pro- 
duct thus  obtained  from  the  fraction  boiling  at  80—90°  was  found  to 
be  monobromheptane.  Analysis  of  the  mercury  compounds  obtained 
from  the  fraction  boiling  at  110°  and  upwards  revealed  the  presence 
of  methyl,  ethyl,  propyl,  and  butyl  sulphides. 

The  fraction  from  the  sulphuric  acid  extract  boiling  at  80 — 9U° 
under  150  mm.  pressure  consisted  of  higher  sulphides,  together  with 
oily  substances  free  from  sulphur.  The  sulphides  were  separated 
from  the  latter  by  means  of  the  mercury  compounds,  which  were 
precipitated  by  alcoholic  mercuric  chloride  as  viscous  or  crystalline 
compounds  easily  decomposable  by  hydrogen  sulphide.  Propyl  sulphide 
was  probably  present  in  this  fraction.    The  fractions  of  higher  boiling 
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point  were  identified  as  ethylpentyl,  normal  and  isobutyl,  and  hexyl 
sulphides  ;  butyl pentyl  and  pentyl  sulphides  were  probably  also  pre- 
sent. The  fractions  of  higher  boiling  point  than  hexyl  sulphide  were 
not  examined. 

In  order  to  farther  investigate  the  nature  of  the  lighter  oils,  crude 
"naphtha  distillate,"  boiling  below  150°,  was  treated  with  aqueous 
mercuric  chloride,  and  the  precipitate  thus  obtained  decomposed  by 
hydrogen  sulphide  in  the  presence  of  alcohol.  The  sulphur  oils 
separated  from  the  alcoholic  solution  on  the  addition  of  water,  and  on 
distillation  under  atmospheric  pressure  collected  in  fractions  which 
were  identified  as  methyl,  ethyl,  ethylpropyl,  and  normal  propyl 
sulphides. 

Small  quantities  of  sulphur  compounds  were  obtained  directly  from 
crude  petroleum.  Jn.  W. 

l.-Sorbitol.  By  E.  Fischer  and  R.  Stahel  (Ber.,  24,  2144).— 
Further  experiments  have  shown  that  the  hexahydric  alcohol  obtained 
by  the  reduction  of  1,-gulose  (this  vol.,  p.  677)  is,  in  fact,  the  optical 
isomeride  of  ordinary  sorbitol.  When  the  syrupy  alcohol,  purified 
by  means  of  its  benzal  derivative,  is  dissolved  in  warm  90  per  cent, 
alcohol  (7  parts),  small  needles  are  deposited  in  the  course  of  about 
eight  days ;  this  crystalline  product  contains  a  large  quantity  of 
water,  resembles  ordinary  sorbitol  very  closely  in  appearance,  and, 
after  having  been  kept  for  three  days  over  sulphuric  acid  under  re- 
duced pressure,  it  melts  at  about  75°  and  has  the  compisition 
CeHiiOe  +  ^HaO.  It  can  only  be  distinguished  from  ordinary  sorbitol 
by  its  optical  properties  ;  it  is  feebly  Isevorotatory  in  presence  of 
borax,  whereas  ordinary  sorbitol  is  feebly  dextrorotatory  ([a]^^''  =  1*4") 
under  the  same  conditions.  F.  S.  K. 

Configuration  of  Grape  Sugar  and  its  Isomerides.     By  E. 

Fischer  {Ber.,  24,  1S36 — 1845). — The  experimental  evidence  afforded 
by  a  study  of  the  members  of  the  sugar  group  is  in  such  complete 
accordance  with  the  theory  of  the  asymmetric  carbon  atom  that  it  is 
possible,  even  with  our  present  knowledge,  to  employ  this  theory  as  a 
basis  for  the  classification  of  these  substances. 

The  theory  accounts  for  the  existence  of  16  isomerides  having  the 
structure  of  grape  sugar,  but  this  number  is  reduced  to  10  in  the 
case  of  those  derivatives  of  grape  sugar,  the  molecule  of  which  is 
symmetrical;  in  the  table  (next  page),  taken  from  Van't  Hoff  and 
Herrmann's  "  Die  Lagerungen  der  Atome  im  Raume,"  these  16 
different  modifications  are  shown,  the  forms  numbered  11  to  16  being 
identical  with  those  numbered  5  to  10  in  the  case  of  the  hexahydric 
alcohols  and  dicarboxylic  acids. 

Now,  in  attempting  to  determine,  with  the  aid  of  observed  facts, 
which  of  these  16  forms  should  be  assigned  to  grape  sugar,  it  is 
necessary  in  the  first  place  to  consider  the  case  of  saccharic  acid.  Of 
this  acid  the  two  optically  active  forms  of  opposite  sign  are  known, 
and,  in  addition,  it  has  been  shown  that  d. -saccharic  acid  can  be  ob- 
tained on  the  one  hand  from  d. -glucose,  and  on  the  other  from  the 
stereochemical   isomeride   d.-gulose   (this  vol.,  p.   677)  ;    it   follows, 
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therefore,  that  the  configurations  of  the  two  saccharic  acids  must  be 
represented  by  two  among  the  forms  numbered  5  to  10,  because  these 
are  the  only  modifications  which  could  be  produced  from  two  stereo- 
chemically  isomeric  sugars.  Since  two  of  these  forms,  namely,  those 
numbered  7  and  8,  are  optically  inactive,  they  may  at  once  be  dis- 
missed from  consideration  ;  those  numbered  6  and  10  may  also  be 
excluded,  as  is  shown  by  the  following  arguments  : — Glucose  and 
mannoso  differ  from  one  another  only  in  this,  that  the  arrangement 
of  groups  around  the  asymmetrical  carbon  atom,  marked  in  the  ac- 
companying formula  with  an  asterisk,  is  not  the  same  in  the  two 
compounds — 

0H-CH2-CH(0H)-CH(0H)-CH(0H)-CH(0H)-CH0. 

This  is  also  the  only  difference  between  gluconic  acid  and  mannonic 
acid,  sorbitol  and  mannitol,  saccharic  acid  and  mannosaccharic  acid. 
The  facts  on  which  this  statement  is  based,  and  which  all  lead  to  the 
same  conclusion,  are: — (1.)  Mannose  and  glucose  yield  the  same 
osazone.  (2.)  1. -Mannonic  acid  and  I. -gluconic  acid  are  both  produced 
from  arabinose  by  means  of  hydrogen  cyanide.  (3.)  When  fructose 
is  reduced  with  sodium  amalgam,  it  is  converted  into  a  mixture  of 
mannitol  and  sorbitol.  (4.)  Mannonic  acid  and  gluconic  acid  can  be 
converted  one  into  the  other  at  will  by  heating  with  quinoline. 
(5.)  All  attempts  to  resolve  gluconic  acid  and  mannonic  acid  into 
two  components  have  been  unsuccessful.  If,  therefore,  saccharic  acid 
or,  what  comes  to  the  same,  sorbitol  has  the  configuration  numbered 
either  6  or  10,  mannosaccharic  acid  or  mannitol  must  have  the  con- 
figuration 7  or  8 ;  but  the  latter  are  the  optically  inactive  systems 
and  must,  therefore,  be  excluded  because  both  mannitol  and  manno- 
saccharic acid  are  optically  active.  It  follows  from  these  arguments 
that  d.-  and  1. -saccharic  acid  can  only  have  the  configurations 
numbered  5  and  9,  and  since  it  is  immaterial  which  is  designated  with 
+  ,  and  which  with  — ,  the  configuration  numbered  5  may  be  assigned 
to  d. -saccharic  acid,  and  that  numbered  9  to  1. -saccharic  acid. 

Now,  there  are  two  aldoses  corresponding  with  d. -saccharic  acid, 
having  the  configurations  : — 


r 
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CH0-CH(0H)CH(0H)'CH(0H)-CH(0H)-CH2-0H 

-  +  +  + 


and   CH0-CH(0H)-CH(0H)-CH(0H)-CH(0H)-CH30H 

+  +  +  - 

respectively;  in  order  to  decide  which  of  these  formulas  represents 
d.-g-lncose  and  which  d.-gulose,it  is  necessary  to  study  some  facts  re- 
garding arabinose  and  xylose. 

In  the  first  place,  arabinose  can  be  converted  into  1. -glucose,  whilst 
xylose,  under  the  same  conditions,  yields  l.-gulose;  there  remains, 
therefore,  a  choice  between  the  two  formulae  : — 

CH0-CH(0H)-CH(0H)-CH(0H)-CH(0H)-CH2-0H 

+  -  -  - 

and    CH0-CH(0H)-CH(0H)-CH(0H)-CH(0H)-CH2-0H 
-  -  -  + 

for  l.-glncose  and  l.-gulose.  If  the  asymmetrical  carbon  atom  which 
is  marked  with  an  asterisk,  and  which  only  becomes  asymmetric  by 
synthesis,  is  taken  away,  it  will  be  seen  that  there  remain  for  xylose 
and  arabinose  the  following  two  formulae : — 

CH0-CH(0H)-CH(0H)-CH(0H)-CH2-0H 

and      CH0-CH(0H)-CH(0H)-CH(0H)-CH2-0H. 

-  -  + 

Again,  according  to  the  theory,  there  may  be  eight  isomeric  pentoses 
having  the  constitution  of  arabinose  and  xylose,  but  this  number  is 
reduced  to  four  when  the  molecule  becomes  symmetrical  ;  there 
are,  therefore,  only  four  pentahydric  alcohols  of  the  constitution 
OH-CH2-[CH(OH)]3-CH2-OH  and  four  trihydroxyglutaric  acids.  Of 
the  latter  there  are  two  optically  active  modifications,  namely  : — 

COOH-CH(OH)-CH(OH)-CH(OH)-COOH 

+  -H 

and      COOH-CH(OH)-CH(OH)-CH(OH)-COOH, 


and  two  inactive  modifications,  which  probably  could  not  be  distin- 
guished from  one  another.  It  is  possible,  therefore,  to  decide  which 
of  the  above  two  formulae  represents  arabinose  and  which  xylose  by 
observing  the  optical  properties  of  the  ^corresponding  pentahydric 
alcohols  or  dicarboxylic  acids ;  experiments  have  shown,  in  a  very 
decided  manner,  that  arabinose  has  the  configuration  represented  by 
the  first,   and  xylose  that  represented  by  the  second  formula. 

Arabitol,  prepared  from  arabinose,  is  lasvorotatory  in  presence  of 
borax  (compare  Fischer  and  Stahel,  this  vol.,  p.  667)  ;  this  is  also  so 
in  the  case  of  the  trihydroxyglutaric  acid  prepared  from  arabinose.  as 
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will  be  shown  below.  Xylitol,  obtained  from  xylose,  is,  on  tbe  other 
Land,  optically  inactive  (loc.  cit.)  even  in  the  presence  of  borax,  and 
so  is  the  trihydroxyglntaric  acid  prepared  from  xylose  (see  below). 
Kow,  since  the  hydroxy-acids,  if  optically  active  at  all,  invariably 
possess  a  high  specific  rotatory  power,  it  may  be  assumed  with  con- 
fidence that  these  derivatives  of  xylose  really  are  optically  inactive 
and  that  the  configuration  just  assigned  to  xylose  is  the  correct  one. 

The  configurations  of  the  members  of  the  hexose  group  are  easily 
deduced  from  the  above  considerations  and  may  be  expressed  as 
follows: — 

Aldoses  :  CH0-CH(0H)-CH(0H)-CH(0H)-CH(0H)-CH2-0H. 

d.-Glucose  —  +  +  + 

1. -Glucose  +  —  —  — 

d.-Gulose  +  +  +  — 

l.-Gulose  —  —  —  + 

d.-Mannose  +  +  +  + 

l.-Mannose  —  —  _  _ 

As  regards  galactose,  there  remains  a  choice  between  four  configura- 
tions, as  will  be  seen  by  a  comparison  with  the  formalse  of  mucic  acid 
and  with  those  of  allomucic  acid. 

Ketoses  :  CH2(OH)-CO-CH(OH)-CH(OH)-CH(OH)-CH2-OH. 
d.. Fructose  +  +  + 

l.-Fmctose  _  _  _ 

The  monocarboxylic  acids,  COOH-[CH(OH)]4-CH2-OH  have  the 
same  configurations  as  the  corresponding  aldoses. 

ALnEHYDE-ACiDS:COOH-CH(PH)-CH(OH)-CH(OH)-CH(OH>CHO. 
Glucuronic  acid  +  +  +  — 

Alcohols:  0H-CH2-CH(0H>CH(0H)-CH(0H>CH(0H)-CH2-0H. 
d.-Mannitol  +  +  +  + 

l.-Mannitol  —  _  _  — 

d.-Sorbitol  -  +  -f  + 

1.- Sorbitol  +  —  _  — 

DlCARBOXYLIC  ACIDS  : 

COOH-CH(OH)-CH(OH)-CH(OH)-CH(OH)-COOH. 

d. -Saccharic  acid   —  +  -f  + 

1. -Saccharic  acid  -+-  —  --  — 
d.-Mannosaccha- 

ric  acid  . .  . .  +  +  -\-  + 
l.-Mannosaccha- 

ricacid —  —  _  _ 

In  addition  to  the  above,  two  other  members  of  this  group,  namely, 
mucic  acid  and  isosaccharic  acid,  are  known.  The  former  is  optically 
inactive,  and  when  treated  with  pyridine  is  converted  into  an  inactive 
allomucic  acid  ;  these  two  isomerides  have  in  all  probability  the  con- 
figurations ( 1 h)  and  ( 1-   +). 
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A  second  isomeride  of  mucic  acid,  which  is,  however,  optically 
active,  has  been  obtained  by  treating  galactonic  acid  with  quinoline 
and  oxidising  the  product  with  nitric  acid  ;  this  modification  has 
probably  the  configuration  (+  —  +  +)  or  (—  +  —  — ).  There 
remain  then  for  isosacchaiic  acid  only  the  two  configurations 
(+ +)  and  (-  +   +  -). 

The  views  expressed  above  are  of  course  tenable  only  when  it  is 
lassumed  that  the  theory  of  the  asymmetric  carbon  atom  is  true  and, 
[further,  that  no  stereochemical  intramolecular  change  occurs  in  those 
Freactions  by  which,  trihydroxyglutaric  acid  and  saccharic  acid  are 
fproduced  from  xylose  and  arabinose.  Of  the  facts  mentioned  above 
fin  support  of  these  views,  the  conversion  of  xylose  into  optically 
inactive  trihydroxyglutaric  acid  and  the  proof  that  this  acid  is  not 
identical  with  the  compound  obtained  from  arabinose  have  yet  to  be 
described. 

Inactive  trihydroxj/glutaric  acidy  CsHsO:,  is  formed  when  xylose  is 
oxidised  with  nitric  acid  of  sp  gr.  1'2  (2^  parts)  at  40°  as  described 
by  Kiliani  in  the  oxidation  of  arabinose ;  it  is  isolated  by  means  of 
its  calcium  salt,  the  yield  of  which  is  18  grams  from  30  grams  of  the 
sugar.  It  crystallises  from  hot  acetone  in  well-defined,  colourless 
plates,  melts  at  145'5°  (corr.),  decomposes  at  a  higher  temperature, 
and  is  very  readily  soluble  in  water  and  hot  alcohol,  but  much  more 
sparingly  in  warm  acetone,  and  almost  insoluble  in  chloroform  and 
ether.  It  is  optically  inactive,  and  does  not  act  on  Fehling's  solution, 
but  it  reduces  ammoniacal  silver  nitrate  on  warming ;  in  a  solution 
of  the  acid,  lead  acetate  and  barium  acetate  produce  precipitates,  that 
obtained  with  barium  acetate  being  soluble  in  excess  of  the  reagent. 
The  calcium  salt  is  very  sparingly  soluble  in  water.  The  jpotassium 
salt,  C5IIGO7K2,  is  very  readily  soluble,  and  remains  as  a  syrup  on 
evaporating  its  aqueous  solution  ;  tWs  syrup  solidifies  after  some 
time,  and  can  then  be  recrystallised  from  water,  from  which  it  sepa- 
rates in  well-defined,  hexagonal  plates  or  prisms  containing  2  mols. 
H2O,  which  are  expelled  at  130°.  This  acid  is  easily  distinguished 
from  the  isomeride  obtained  from  arabinose  by  its  melting  point, 
optical  inactivity,  and  the  composition  of  its  potassium  salt.  When  a 
10  per  cent,  solution  of  the  acid  is  heated  with  phenylhydrazine,  the 
hydrazide  commences  to  be  deposited  in  about  half  an  hour ;  it  crys- 
tallises in  colourless  plates,  sinters  together  at  about  175°  when 
quickly  heated,  melts  at  about  210°  with  decomposition,  and  is  very 
sparingly  soluble  in  hot  water  and  alcohol.  That  inactive  tri- 
hydroxyglutaric acid  contains  a  normal  carbon  chain  is  proved  by  the 
fact  that,  on  reduction  with  hydriodic  acid  and  amorphous  phos- 
phorus, it  is  converted  into  glutaric  acid  (m.  p.  95 — 96°). 

The  specific  rotatory  power  of  the  trihydroxyglutaric  acid  prepared 
from  arabinose  is  [ajp  =  — 22'7°  at  20°;  the  rotatory  power  under- 
goes no  change  in  the  course  of  24  hours.  The  above  views  on  the 
configuration  of  the  members  of  the  sugar  group  render  it  possible  to 
foresee  a  whole  series  of  reactions  which  can  be  carried  out  by  known 
methods ;  as  an  example,  the  reduction  of  d.-mannosaccharicacid  may 
be  quoted.  If  this  compound  has  the  configuration  assigned  to  it 
above,  it  is  immaterial  which  of  the  two  carboxy-groups  is  reduced ; 

VOL.  LX.  4  k 
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ii  ofher  words,  only  one  acid,  namely,  d.-mannonic  acid,  can  be  pro- 
duced. Experiments  have  proved  the  correctness  of  this  supposition  ; 
when  the  double  lactone  of  d.-mannosacchavic  acid  is  treated  with 
sodium  amalgam  in  slightly  acid  solution,  the  only  product  is  d.-man- 
nonic lactone.  F.  S.  K. 

Influence  of  Inactive  Substances  on  the  Rotatory  Power  of 
Very  Dilute  Solutions  of  Grape  Sugar.  By  X.  Wendeb  (Ber., 
24,  2200 — 2203). — A  series  of  experiments  has  shown  that  Landolt's 
formula  c  =  0'9434a  (Optische  Drehtuigsvermogen,  1879.  182)  holds 
i^ood  in  the  case  of  grape  sugar  even  in  very  dilute  solutions 
(O'l — 0'4  gram  in  100  c.c),  and  also  that  the  presence  of  carbamide 
and  other  inactive  constituents  of  urine  has  no  effect  on  tlie  rotatory 
power  of  such  dilute  solutions.  F.  S.  K. 

Rotatory    Power   of   Levulose  and    Invert   Sugar.     Bv  B. 

ToLLENS  (Ber.,  24,  2000).— Ost  (this  vol.,  p.  lOOO)  has  overlooked  the 
fict  that  Parens  and  Tollens  (Annalen,  257,  165)  have  found  that 
the  rotatory  power  of  levulose  is  greater  than  hitherto  accepted. 
The  values  given  by  both  authors  are  in  close  agreement. 

W.  P.  W. 

Chemical  Composition  of  the  Membrane  of  Plant  Cells. 
By  E.  SCHULZE  (Ber.,  24,  2277—2287  ;  see  also  Abstr.,  1889,  916  ; 
1890,  1456). — The  constituents  of  the  plant  cell  membrane  are 
divided  into  those  which  are  easily  extracted  with  dilute  mineral 
acids  and  those  which  areditficult  to  extract.  The  author  has  already 
described  six  celluloses  of  different  origin,  converted  them  into 
glucoses  by  the  method  described  by  Flechsig,  and  tinally  in  all  cases 
obtained  grape  sugar  from  them.  He  has  now  obtained  three  other 
cellulose  preparations  from  pine  wood  (Picea  e.rcelsa),  from  rye- 
siri^^v  (Secale  cereale),  smS  from  red  clover  (TrifoUum  prat f7ise),  and 
has  treated  them  in  the  same  way,  and  obtained  the  sugar  in  a  crys- 
talline condition. 

The  wood  cellulose  was  prepared  by  the  sulphite  method,  and 
before  use  was  extracted  w4th  4  per  cent,  hydrochloric  acid.  The 
other  cellulose  preparations  were  prepared  by  extracting  the  finely 
broken  material  with  ether,  dilute  aqueous  soda,  4 — 5  per  cent, 
hydrochloric  acid,  then  with  F.  Schulze's  reagent  (cold,  dilute  nitric 
acid  and  potassium  chlorate),  and  finally  washed  with  dilute  am- 
monia, water,  alcohol,  and  ether.  These  three  celluloses,  on  hydro- 
lysis, also  yielded  grape  sugar,  which  was  crystallised  first  from  water, 
then  from  alcohol,  and  finally  from  methyl  alcohol,  and  was  identified 
by  its  specific  rotation,  behaviour  towards  yeast,  and  by  yielding 
saccharic  acid  when  heated  with  nitric  acid. 

Lastly,  they  have  examined  the  celluh^se  preparation  from  sesame 
seeds,  and  have  also  obtained  grape  sugar  from  it.  Ten  celluloses 
have  now  been  obtained  which  give  grape  sugar  on  hydrolysis,  and 
an  eleventh  (cotton  cellulose)  has  been  examined  by  Flechsig  (Zeit. 
plij/siol.  Chem.,  7,  523). 

To  determine  if  these  celluloses  yielded  other  glucoses  besides 
grape  sugar,  the  mother  liquors  were   examined.      In  no  case    was 
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galactose  detected.  Only  in  the  crude  crjstallisable  product  from 
rye-straw  cellulose  was  a  small  quantity  of  a  pentaglucose  detected 
by  means  of  hydrochloric  acid  and  phloroglucinol.  Mannose  was 
obtained  from  many  of  the  preparations  in  considerable  quantity ;  it 
was  first  detected  in  those  prepared  from  coifee  beans  {Ber.^  23, 
2582).  A  second  experiment  was  made  with  a  carefully  prepared 
offee  cellulose.  The  preparation  was  obtained  by  extracting  with 
4  per  cent,  hydrochloric  acid,  then  treated  with  F.  Schulze's  reagent, 
and  washed  with  dilute  ammonia,  water,  alcohol,  and  ether.  It 
yielded  a  syrup  which  contained  considerable  quantities  of  d. -mannose. 
Mannose  is  also  obtained  from  the  cellulose  from  cocoa  and  sesame 
seeds. 

Besides  these  constituents,  a  substance  is  also  present  in  the  most 
carefully  purified  cellulose  preparations  which  is  convertible  into 
xylose.  The  presence  of  the  latter  is  shown  by  the  violet  colour 
produced  on  boiling  the  preparation  with  hydrochloric  acid  and 
phloroglucinol.  Those  celluloses  which  colour  most  strongly  when 
treated  in  this  way  yield  a  large  proportion  of  furfuraldehyde. 

The  author  proposes  to  restrict  the  name  cellulose  to  that  con- 
stituent of  the  cell  wall  which  is  not  dissolved  by  dilute  mineral 
acids  and  alkalis,  and  scarcely  attacked  by  F.  Schulze's  reagent,  but 
is  soluble  in  ammoniacal  copper  oxide,  and  yields  grape  sugar  on 
hydrolysis.  If,  however,  "  cellulose  "  be  employed  as  a  group-name, 
he  proposes  to  call  the  above  compound  dextroso-cellulose,  and  the 
cellulose-like  compound  which  yields  mannose  on  hydrolysis  is  called 
nianuoso-cellulose.  Those  constituents  of  the  cell  wall  which  dissolve 
easily  in  dilute  mineral  acids,  with  formation  of  glucose,  he  calls 
hemicelluloses,  and  distinguishes  them  "by  the  names  of  galactane, 
arabane,  xylane,  according  as  they  yield  galactose,  arabinose,  or  xylose. 
A  product  which  yields  both  galactose  and  arabinose  he  proposes  to 
call  galacto-arabane,  &c.  E.  C.  R. 

Hexamethylenamine.  By  L.  Hartung  (/.  pr.  Chem.  [2],  43, 
597 — 598). — Hexamethylenamine  is  not  split  up  eas'ly  by  hydro- 
chloric acid  into  ammonia  and  formaldehyde  as  heretofore  supposed  ; 
a  considerable  quantity  of  methylamine  is  formed,  and  can  be  sepa- 
rated by  alcohol  from  the  ammonium  chloride  and  paraformaldehyde. 
Strong  nitric  acid  acts  on  hexamethylenamine  in  glacial  ac'tic  acid 
very  violently  with  evolution  of  nitrous  oxide,  ammonia  and  methyl- 
amine being  also  formed.  Nitrous  acid  acts  on  it  in  glacial  acetic 
acid  evolving  nitrogen  and  nitric  oxide,  and  forming  a  white, 
amorphous  substance  which  is  decomposed  by  potash  with  formation 
of  ammonia  and  methylamine.  Sulphurous  acid,  acting  on  it  in  hot 
absolute  alcohol,  produces  a  white  compound,  CoHuNaSOa;  when 
benzene  is  substituted  for  alcohol,  the  resulting  compound  is 
C6H12N4SO2,  which  loses  half  its  SO2  at  60—70°.  Ethyl  chloracetate 
acts  on  hexamethylenamine  at  100°,  with  separation  of  alcohol,  to 
form  the  compound  CuHosClNgO,  of  which  the  platinochloride  was 
analysed  ;  if  the  reaction  takes  place  in  hot  alcohol,  hexamethylen- 
amine hydrochloride  separates,  whilst  the  above  compound  is  precipi- 
tated from  the  filtrate  on  addition  of  ether.  A.   G.  B. 

4  k  2 
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Biguanide.  By  F.  Emich  (Monatsh.,  12,  5 — 22).— The  prodacts 
of  decomposition  of  big'uanide,  obtained  by  the  action  of  sulphuric 
acid  of  sp.  gr.  14i7  at  200°,  alcoholic  potash  at  100°,  and  red-hot 
lime,  were  comparatively  simple,  such  as  carbonic  anhydride,  am- 
monia, cyanic  acid,  and  cyanamide  (Emich,  Abstr.,  1883,  973,  and 
1889,  1060).  The  author  now  finds  that  the  decomposition  of  the 
Vase,  by  boilino^  it  with  baryta  water,  does  not  proceed  so  far  as  in 
the  above  mentioned  cases,  carbamide  and  guanidine  being  produced. 
Similarly  from  methylbiguanide  are  formed  methyl  carbamide,  carb- 
amide, guanidine,  and,  perhaps,  methylguanidine ;  whilst  phenyl- 
bio-uanide  gives  phenylcarbamide,  carbamide,  phenylguanidine,  and 
guanidine. 

niethylhigvanide,  NEt,-C(NH>NH-C(NH)-N'H2,  is  obtained  by 
heating  at  130°,  for  some  hours,  a  mixture  of  equal  parts  of  diethyl- 
amine  hydrochloride  and  dicyanodiamide.  The  product  is  treated 
with  chloroform,  which  dissolves  the  diethylbiguanide  and  any 
remaining  diethylamine,  the  solution  evaporated,  the  residue  dis- 
solved in  water,  and  the  solution  thus  obtained  treated  with  copper 
sulphate  and  potash,  whereby  the  red  copper  compound  is  precipi- 
tated. From  this,  by  solution  in  dilute  sulphuric  acid  and  precipita- 
tion of  the  copper  with  hydrogen  sulphide,  diethylbiguanide  sulphate, 
NEt2-C(NH)-NH-C(NH)-NH,,H2S04  +  3HoO,  was  obtained  as  a 
white  precipitate  on  the  addition  of  alcohol  to  the  clear  filtrate.  It 
crystallises  from  water  in  clusters  of  small,  flat  prisms,  is  insoluble  in 
ether,  has  an  acid  reaction,  sinters  at  185°,  and  melts  with  decompo- 
sition at  197°.  On  heating  at  100°  in  a  closed  tube  for  3 — 4  hours 
with  baryta  water,  it  is  decomposed  with  formation  of  diethylamine. 

^-Diphenylhiguanide,  NPh2-C(NH)-NH-C(NH)-NH2,  is  obtained 
by  heating  together  diphenylamine  hydrochloride  and  dicyanodiamide 
either  alone  or  in  alcoholic  solution.  It  has  a  strongly  alkaline  reac- 
tion, crystallises  in  white  needles,  melts  with  decomposition  at 
160 — 162°,  and  on  treatment  with  dilute  nitric  acid  gives  a  niirate, 
Ci4Hi5N5,HN03,  which  has  a  neutral  reaction,  and  melts  with 
blackening  and  evolution  of  gas  at  201 — 2U3°.  The  corresponding 
acid  sulphate,  (Ci4Hi5N5)2,3H2S04,  crystallises  from  water  in  spherical 
aggrefjates  of  needles,  and  furnishes  diphenylamine  when  heated 
with  lime.  G.  T.  M. 

Guanidine.  By  F.  Emich  (Monatsh.,  12,  23— 28). —  Guanidine 
picrate,  CH5N3,C6H2(N02)3*OH,  is  precipitated  in  a  pure  form  when 
an  aqueous  solution  of  picric  acid  is  added  to  a  moderately  concen- 
trated solution  of  a  salt  of  guanidine.  The  picrate  is  only  sparingly 
soluble  in  water  (1  part  in  2680  at  9°),  alcohol,  and  ether,  and  this 
property  makes  it  available  for  the  quantitative  estimation  of  the  base. 
It  crystallises  in  very  characteristic  forms,  does  not  melt  at  280°,  burns 
at  a  higher  temperature,  and  when  struck  does  not  explode. 

On  treating  guanidine  carbonate  with  a  solution  of  sodium  hypo- 
bromite,  two- thirds  of  its  nitrogen  was  evolved  in  the  gaseous  form, 
in  accordance  with  the  equation  NH:C(NH2)2  +  30  =  HCNO  + 
2H2O  +  N2,  the  cyanic  acid  being  itself  undecomposed  by  hypo- 
bromite. 
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Solations  of  guanidine  carbonate  containing  ptospliates  and  other 
inorganic  salts  necessary  to  bacterial  life  were  not  changed  hj  Penicil- 
lium  glaucum  or  by  putrefying  urine  ;  but  the  compound  itself  is  not 
owerfully  antiseptic.  G.  T.  M. 


t        u 

It 


Oximes.  By  V.  Meyer  {Annalen,  264,  116— 122).— It  is  a 
urious  fact  that  the  oximes  of  low  melting  point  have  a  much  more 
strongly  marked  acid  character  than  their  isomerides  of  high  melting 
point;  if,  for  example,  bromacetoplienone  (1  mol.)  or  methoxyaceto- 
phenone  (1  mol.)  is  treated  with  hydroxylamine  hydrochloride  (3 
mols.)  and  sodium  hydroxide  (9  mols.),  an  alkaline  solution  is 
btained  from  which,  on  the  addition  of  a  large  quantity  of  water,  the 
oxime  of  high  melting  point  is  deposited  in  an  almost  pure  condition, 
whilst  tlie  isomeride  remains  in  solution,  and  is  only  precipitated  ou 
the  addition  of  acids;  this  diiference  o-f  behaviour  can  be  made  use 
of  for  the  separation  of  the  two  isomerides  when  only  small  quantities 
are  present. 

Chloralaldoxime^  CCls'CH.'N-OH,  can  be  easily  prepared  by  treat- 
ing a  mixture  of  chloral  hydrate  (1  mol.)  and  hydroxylamine  hydro- 
chloride (4  mols.)  with  a  quantity  of  water  just  suflBoient  to  moisten 
the  crystals  throughout,  and  then  warming  gently,  when  a  colourless 
oil  separates  from  the  solution ;  after  warming  for  a  short  time,  the 
oil  is  washed  with  water,  then  cooled  in  ice,  and  the  crystalline  pro- 
duct repeatedly  washed  with  water  and  dried  between  blotting  paper. 
It  forms  large,  compact  prisms,  melts  at  39 — 40°,  boils  without 
decomposition  when  heated  in  small  quantities,  and  is  readily  soluble 
in  alcohol  and  ether,  but  insoluble  in  water  ;  it  is  not  easily  obtained 
in  crystals  from  its  solutions,  and  its  vapours  have  a  very  irritating 
action  on  the  eyes.  It  is  decomposed  by  concentrated  alkalis  witli 
almost  explosive  violence ;  when  treated  with  dilute  soda,  it  yields 
hydrogen  cyanide,  hydrogen  chloride,  carbonic  anhydride,  and  a 
colourless,  resinous  compound,  but  the  formation  of  chloroform, 
formic  acid,  and  hydroxylamine  could  not  be  observed ;  on  evapora- 
tion with  concentrated  hydrochloric  acid,  the  oxime  suffers  decompo- 
sition, and  there  remains  a  crystalline  residue  of  hydroxylamine 
hydrochloride. 

Acetoxime  combines  readily  with  the  chlorides  of  benzene-,  para- 
toluene-,  and  naphthalene-/:J-sulphonic  acid  in  presence  of  soda, 
yielding  crystalline  compounds  which  will  be  described  in  another 
paper  ;  analogous  derivatives  of  benzophenone  oxime  cannot  be  easily 
obtained.  F.  S.  K. 

Constitution  of  Aliphatic  Ketones  and  the  Action  of  Sodium 
on  Acetone.  By  P.  C.  Frekr  {Amer.  Chem.  /.,  13,  308—322).— The 
author  discusses  at  length  the  constitution  of  ethyl  acetoacetiate  and 
acetone. 

Powdered  sodium  dissolves  in  a  solution  of  dry  ethyl  acetate  in  dry 
ethyl  ether,  and  the  resulting  product  yields  nothing  but  ethyl  aceto- 
acetate  when  treated  with  hydrochloric  acid.  This  w^ould  seem  to 
point  to  the  intermediate  formation  of  Frankland's  hypothetical 
sodium  derivative  of  ethyl  acetate  {Jahrh.,  1865,  20i). 


1182  ABSTRACTS  OF   CHEMICAL  PAPERS. 

A  comparison  of  the  properties  of  tetric  acid,  C5ILO3  (Absfr.,  1888, 
1272),  with  those  of  eth^d  acetoacetate  seems  to  show  that  liydroxyl 
is  present  in  the  former,  but  not  in  the  latter.  Tetric  acid  forms  a 
crystalline  compound  with  phenylhydrazine,  and  is  not  reduced  by 
sodium  amalgam.  The  sodium  salt,  NaCsHjOa  +  SHoO,  crystallises 
in  plates,  which  lose  their  water  of  crystallisation  in  a  vacuum  over 
sulphuric  acid.  The  anhydrous  salt  is  stable  at  190°.  Sodium 
.tetrate  does  not  react  with  ethyl  iodide,  but  the  silver  salt  yields 
ethyl  tetrate,  an  oil  boiling  at  176°  under  a  pressure  of  50  mm. 
Ethyl  tetrate  is  insoluble  in  water  and  cold  aqueous  soda,  but 
soluble  in  alcohol  and  ether.  It  is  hydrolysed  by  potash,  shoAving- 
that  the  ethyl  group  is  attached  to  oxygen.  Tetric  acid  reacts 
with  warm  acetic  anhydride  to  form  a  neutral,  colourless  oil,  boiling 
at  178°  under  50  mm.  pressure.  The  oil,  which  has  the  composition 
of  acetotetric  acid,  C7H3O4,  is  reconverted  into  tetric  acid  by  aqueous 
potash  or  alcoholic  hydroxylamine. 

The  author  endorses  the  view  that  in  carbon  compounds  containing 
both  metal  aud  oxygen,  the  metal  is  united  to  the  carbon  only  in- 
directly through  the  oxygen.  This  would  seem  to  involve  a  difference 
in  constitution  between  ethyl  acetoacetate  and  its  sodium  derivative. 
That  this  is  the  case  is  shown  by  the  fact  that  the  latter  unites  with 
ethyl  cinnamate  to  form  a  crystalline  additive  product,  whilst  the 
former  does  not.  Further  details  of  this  reaction  are  to  be  pub- 
lished. 

The  formation  of  sodium  acetonate  (Abstr.,  1890,  956)  has  been 
further  studied.  The  theoretical  amount  of  hydrogen  is  displaced  by 
the  sodium,  and  a  small  amount  of  a  condensation  product,  probably 
mesityl  oxide,  is  formed  (compare  following  abstract).  Jx.  W. 

Action  of  Ethyl  Cblorocarbonate  on  Acetone-sodium.  By 
P.  C.  Freer  and  G.  0.  Higley  (Ainer.  Chem.  J.,  13,  ;-}22— 326  ;  com'- 
pare  preceding  abstract). — Excess  of  acetone  is  added  in  an  atmo- 
sphere of  hydrogen  to  powdered  sodium  (1  gram)  covered  with  ether, 
and  the  calculated  amount  of  ethyl  cblorocarbonate  (4'7  grams)  is 
gradually  introduced.  As  soon  as  the  violent  reaction  is  complete, 
the  process  is  repeated  until  a  sufficient  quantity  of  the  product  has 
accumulated.  The  sodium  chloride  which  separates  out  is  then 
extracted  with  water,  and  the  ethereal  residue  is  evaporated,  leaving 
a  yellow  oil,  the  greater  part  of  which  boils  at  128°,  and  appears, 
from  analysis  and  vapour-density  determinations,  to  be  an  isomeride 
of  ethyl  acetoacetate.  The  purihed  oil  is  colourless  and  insoluble  in 
water,  but  miscible  with  alcohol  and  ether  in  all  proportions.  It  does 
not  react  with  phenylhydrazine  or  ferric  chloride.  Bromine  com- 
bines with  it  slowly  in  the  cold  to  form  additive  products,  but  in 
sunlight  acts  as  a  substituting  agent.  On  boiling  with  dilute  hydro- 
chloric acid,  it  is  decomposed  quantitatively  into  carbonic  anhydride, 
alcohol,  and  acetone.     The  authors  suggest  the  formula 

CHoiCMe-O-COOEt 

for  the  new  substance,  and  conclude  that  in  acetone-sodium  the  metal 
is  combined  with  o^  vgen.  Jx.  W. 
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"Acetone-potash"  and  "Acetone- soda."  By  W.  Vaubel  (/. 
pr.  Cliem.  ['11,  43,  599 — 600). — VVheu  acetone  is  heated  with  solid 
potassiara  hydroxide,  a  crystalline  substance  separates  on  the  surface 
of  the  liquid  after  about  five  minutes,  and  gradually  increases  in 
quantity.  When  it  is  dried  by  filter  paper,  washed  free  from  excess 
of  acetone  by  light  petroleum,  and  left  in  a  desiccator,  it  forms  a 
white  powder  which  is  very  hygroscopic,  and  readily  loses  acetone. 
The  analyses  of  this  substance  agree  with  the  formula  KHO  + 
COMe,. 

"Acetone-soda"  can  be  prepared  in  like  manner;  it  has  not  y6t 
been  investigated.  A.  G.  B. 

Action  of  Chlorine  on  Methyl  Ethyl  Ketone.  By  D.  Vladesco 
(Bull.  Soc.  Ohim.  [3 J,  5,  142 — 149). — Methyl  ethyl  ketone  is  chlorin- 
ated in  a  reflux  apparatus  by  a  slow  stream  of  dry  chlorine  free  from 
hydrogen  chloride.  The  progress  of  the  reaction  is  determined  by 
the  amount  of  hydrogen  cliloride  collected  in  a  flask  containing  dis- 
tilled water,  connected  to  the  condenser,  twenty-four  hours  being 
required  in  cloudy  weather  to  form  the  monochloro-derivative.  Hydro- 
gen chloride  and  excess  of  chlorine  are  expelled  from  the  product  of 
the  reaction  by  a  current  of  carbonic  anhydride,  and  after  washing 
with  dilute  solution  of  potassium  carbonate,  it  is  dried  over  calcium 
chloride  and  fractionated. 

From  the  fraction  boiling  at  114 — 116°,  methyl  chlorethyl  ketone  is 
separated  by  distillation,  under  reduced  pressure,  as  a  colourless  liquid 
ot  an  irritating,  ethereal  odour.  It  boils  at  US'"  under  a  pressure  of 
758  mm.,  has  a  vapour  density  of  3*8,  and  a  sp.  gr.  at  0°  of  1'032. 

By  distillation,  under  reduced  pressure,  of  the  fraction  boiling  at 
164 — 166",  a  methyl  dichlorethyl  ketone  is  obtained  as  a  colourless 
liquid  boiling  at  165°  under  a  pressure  of  753  mm. ;  its  vapour  density 
is  4-8,  and  its  sp.  gr.  at  0°  =  1-096. 

Both  the  above  chlorinated  derivatives  are  insoluble  in  water,  but 
dissolve  in  alcohol  and  ether ;  they  form  crystalline  compounds  with 
sodium  hydrogen  sulphite,  and  are  reduced  by  nascent  hydrogen  to 
methyl  ethyl  ketone.  Sodium  hydroxide  acts  on  monochloromethyl 
ethyl  ketone  to  form  dimethylketole  (compare  Abstr.,  18b>0,  1234), 
so  that  its  constitution  is  probably  COMe'CHClMe,  whilst  dichloro- 
methyl  ethyl  ketone,  on  treatment  with  potassium  hydroxide,  yields 
diacetyl,  and  is  probably  COMe-CCl.Me.  T.  Gr.  N. 

Preparation  of  Triacetin.  By  C.  Bottingeb  (Annalen,  263, 
359 — 360). — Triacetin  can  be  very  conveniently  prepared  by  heating 
glycerol  (20  c.c.)  with  acetic  anhydride  (10  c.c.)  and  finely  divided 
potassium  hydrogen  sulphate  (50  grams)  until  the  reaction  is  at  an 
end  and  the  two  liquids  have  formed  a  homogeneous  mixture,  and 
then  gi  adually  adding  a  further  quantity  (20  c.c.)  of  acetic  anhydride 
to  the  boiling  solution,  when  a  very  energetic  reaction  takes  place. 
After  boiling  for  a  short  time,  the  solution  is  decanted  from  the  salt, 
mixed  with  ether,  filtered,  the  ether  evaporated,  and  the  product 
puritied  by  fractional  distillation.  Triacetin  passes  over  at  264 — 268°, 
and  a  smaller  quantity  of  diacetin  at  about  285°.  F.  S.  K. 
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Cyanisonitrosoacelic  Acid.  Bj  H.  Gr.  Sod er balm  (Ber.,  24, 
198d — 1992). — The  acid  previously  described  as  fiirazancarboxylic 
acid  (this  vol.,  p.  827)  closelj  resembles  Wolff  and  Gans'  so-called 
cyanonitrosoacetic  acid  in  properties  (this  vol.,  p.  897),  and  the  only 
points  of  difference  between  the  author's  acid  and  that  of  Wolff  and 
Gans  (stability  in  a  desiccator  and  stability  on  boiling  with  caustic 
alkali)  have  been  removed  by  a  farther  examination  of  a  fresh 
quantity  of  the  acid  under  the  conditions  employed  by  Wolff  and 
Ganz.  The  copper  salt,  CaNoOaCu  -f-  4H2O,  crystallises  in  six-sided, 
or  seemingly  four-sided,  tablets  of  rhombic  character,  is  rather 
sparingly  soluble  in  cold  water,  and,  like  the  silver  and  calcium  salts, 
agrees  in  all  respects  with  the  corresponding  salt  of  Wolff  and  Gans' 
acid.  W.  P.  W. 


Alloisomerism :  De-halogenisation  of  Ethyl  Salts  of  a./3- 
Halogenised  Acids.  By  A.  Michael  and  O.  Sohulthess  (/.  pr. 
Ghem.  [2],  43,  587— 596).— Hitherto  support  for  the  Van't  Hoff- 
Wislicenus  hypothesis  has  been  sought  for  by  de-halogenising 
halogen-alky  1  compounds  (Abstr.,  1889,  286,  576).  These  compounds 
are  difficult  to  prepare  in  a  state  of  purity,  and  the  authors  hope  that 
a  study  of  the  ethyl  salts  of  a-/3-halogenised  acids  will  prove  more 
productive  of  results. 

When  zinc  acts  on  a  cooled  solution  of  ethyl  a-y8-dibromopropionate 
in  ether,  zinc  bromide  is  formed,  and  by  shaking  the  solution  with 
water  to  remove  this  salt,  evaporating  off  the  ether,  and  distilling,  a 
good  yield  of  ethyl  acrylate  is  obtained.  It  was  noted  that  ethyl 
acrylate  can  dissolve  zinc  bromide,  and  that  the  above  reaction  will 
not  take  place  in  absolute  ether,  a  very  small  quantity  of  water  being 
necessary. 

Ethyl  oL-^-dihromohutyrate  is  obtained  by  saturating  an  alcoholic 
solution  of  dibromobutyric  acid  (m.  p.  87°)  with  hydrogen  chloride ; 
it  is  an  oil  which  boils  at  llO'o — 111°  (21  mm.)  and  does  not  dissolve 
in  water.  By  acting  on  it  with  zinc  in  an  ethereal  solution  at  the 
ordinary  temperature,  ethyl  crotonate  was  obtained,  which,  on  hydro- 
lysis, yielded  crotonic  acid  of  m.  p.  72°. 

Glaus  (Abstr.,  1883,  43)  found  that  when  ethyl  dibromosuccinate  is 
treated  with  zinc  and  ethyl  bromide,  the  latter  is  not  acted  on,  while 
1  or  2  atoms  of  zinc  enter  into  combination  with  the  acid,  without 
removing  bromine,  and  syrupy  liquids  containing  zinc  are  formed. 
The  authors  have  repeated  this  experiment,  and  find  that  when  the 
ethyl  bromide  is  dry  no  reaction  takes  place,  but  on  the  addition  of  a 
drop  of  water  the  action  is  violent,  and  zinc  bromide  and  ethyl  f  umarate 
(equal  molecular  proportions)  are  formed,  and  can  be  separated  by 
shaking  with  water.  Glaus'  syrupy  liquids  were  solutions  of  zinc 
bromide  in  ethyl  fumarate  (compare  above).  The  same  results  were 
obtained  when  ether  was  substituted  for  ethyl  bromide;  no  reaction 
occurred  if  the  et'.^er  was  absolute.  Xo  ethyl  maleate  could  be 
detected.  Ethyl  allodibromosuccinate  was  similarly  treated,  but  only 
ethyl  fumarate  was  obtained  ;  this  is  contrary  to  the  Van't  Hcff- 
Wislicenus  hypothesis,  according  to  which  ethyl  maleate  should  have 
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been  formed.  The  temperature  of  the  above  reactions  did  not  rise 
above  25°,  and  the  solutions  remained  neutral. 

Etlnil  citradihromopyrotartrate,  obtained  by  acting  on  ethyl  citracon- 
ate  in  ether  with  bromine  in  daylight,  boils  at  164°  (22  mm.). 

I^tliyl  itadihromopyrotartrate  is  similarly  prepared  in  a  chloroform 
solution;  it  is  a  colourless  oil,  and  boils  at  IbS"  (19  mm.)  The 
former  of  these  salts  yields  mesaconic  acid  when  the  product  of  the 
action  of  zinc  on  its  moist  ethereal  solution  is  saponified,  while  the 
latter  yields  itaconic  acid  under  the  same  conditions  ;  the  temperature 
did  not  rise  above  25°  during  the  reaction.  According  to  the  Van't 
Hoff-Wislicenus  hypothesis,  citraconic  acid  should  be  formed  when 
ethyl  citradibromopyrotartrate  is  dehalogenised ;  bat  the  authors 
found  no  trace  of  it. 

When  ethyl  a,y8-trichlorobutyrate  (b.  p.  101"5;  17  mm.)  is  dehalo- 
genised in  the  way  described  above,  ethyl  a-chlorocrotonate  (m.  p. 
172 — 173°)  is  formed,  and  no  ethyl  alJo-a-clilorocrotonate,  which 
should  have  been  formed,  according  to  the  Van't  Holf-Wislicenus 
hypothesis  (compare  Liebermann,  this  vol.,  p.  832).  A.  G.  B. 

Preparation  of  Ethereal   Salts  of  y3-Ketonic  Acids.     By  J. 

Hamonet  (IJulL  Soc.  CJiiin.  [3],  5,  23 ;  compare  Abstr.,  1890,  235, 
1891,  41). — Bouveault  states  that  the  author's  method  for  preparing 
alkyl  /3-ketonates  yields  only  salts  of  the  general  formula 

R-CH2-C0-CHR'-C00R"  ; 

the  latt*er  replies  that  if  these  salts  are  first  acted  on  by  sodium,  and 
subsequently  by  an  alkyl  iodide  or  an  acid  chloride,  compounds  corre- 
spondmg  with  the  formula  Il*CH2'C0'CR'R"*C00K"'  are  obtained. 

T.  G.  N. 

Hydroxylevulinic  Acid  and  Acetylacrylic  Acid.  By  L.  Wolff 
{Auaalen,  264,  229 — 260). — It  has  been  previously  shown  (Abstr., 
1887,  464)  that  when  the  /3-bromolevulinic  acid  obtained  from  the 
dibromide  of  angelicalactone  is  treated  with  sodium  carbonate,  it 
yields  /:J-hydroxylevulinic  acid  and  acetylacrylic  acid  ;  some  additional 
facts  regarding  these  two  compounds  and  their  derivatives  are  givea 
in  this  paper. 

The  lactlde,  0<co-CH  -CHAc^'  ^^  g^a^^^^^^J  deposited  in  slender 
needles  when  /3-hydroxylevulinic  acid  is  kept  over  sulphuric  acid  ;  it 
is  also  formed,  with  elimination  of  water,  carbonic  anhydride,  and 
diacetyl,  when  the  acid  is  heated  at  150°.  It  separates  from  boiling 
alcohol  and  chloroform  in  coloiirless  needles,  sinters  together  at  238°, 
melts  at  240°  with  decomposition,  and  is  insoluble  in  sodium  carbon- 
ate, and  only  sparingly  soluble  in  cold  water,  alcohol,  chloroform, 
ether,  and  carbon  bisulphide;  it  is  slowly  reconverted  into  the  acid 
by  boiling  water. 

When  /J- hydroxylevulinic  acid  is  heated  with  jjhenylhydrazine  at 
lOO'',  diacetylosazone  (m.  p.  244°)  is  formed  with  evolution  of  carbonic 
anhydride  and  ammonia. 

Isonitrosohydroxycalerlc  acid,  0H-X:CMe-CH(0H)-CE2'C00H,  pre- 
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pared  by  treating  |S-lijdroxylevulinic  acid  with  hydroxylamine  in 
alkaline  solution  at  the  ordinary  temperature,  crystallises  from  water 
in  colourless,  lustrous  plates  or  prisms,  melts  at  145"  with  evolution 
of  carbonic  anhydride,  and  is  very  readily  soluble  in  hot  water,  but 
only  moderately  easily  in  cold  water,  and  sparingly  in  ether,  benzene, 
chloroform,  carbon  bisulphide,  and  light  petroleum ;  in  its  aqueous 
solutions  ferric  chloride  produces  a  red  coloration  which  disappears 
on  the  addition  of  hydrochloric  acid.  The  calcium  salt,  (C5H8N04)2Ca, 
crystallises  in  needles,  is  moderately  easily  soluble  in  water,  and 
seems  to  contain  1  mol.  H^O.  The  silver  salt,  CsHsNOiAg,  crystallises 
from  water  in  lustrous  needles,  and  is  gradually  decomposed  by 
boiling  water.  When  the  acid  is.  distilled,  it  is  completely  decom- 
posed, yielding  as  principal  products  tetramethylpyrazine  \loc.  cit.) 
and  diacetyldioxime  ;  these  two  compounds  combine  together  to  form 
a  colourless,  crystalline  substance  having  the  composition 

OH'N:CMe-CMe:N-OH,2C4N2Me„ 

which  separates  from  boiling  benzene  in  slender  needles,  melts  and 
sublimes  at  178",  and  is  readily  soluble  in  warm  ether  and  alcohol, 
but  only  sparingly  in  cold  water,  chloroform,  benzene,  and  carbon 
bisulphide ;  it  is  decomposed  into  its  constituents  by  acids,  alkalis, 
and  boiling  water. 

Acetylacrylic  acid  is  best  prepared  by  heating  /3-bromolevulinic 
acid  (1  parr)  with  anhydrous  sodium  acetate  (i  part)  and  glacial 
acetic  acid  (1^  parts)  for  half  an  hour  at  100°  ;  the  yield  of  the  pure 
acid  is  90  per  cent,  of  the  theoretical.  The  ethyl  salt,  CoHsOgEt,  pre- 
pared from  the  silver  salt,  or  from  ethyl  /3-bromolevulinate,  is  a 
colourless  oil  of  sp.  gr.  1-057  at  0°,  and  boiling  at  206—207°  ;  it  is 
readily  soluble  in  ether  and  alcohol,  but  only  sparingly  in  water,  and  its 
vapours  are  very  irritating.  The  oxime,  OH*N!CMe'CH!CH'COOH, 
separates  from  hot  water  in  colourless,  cauliflower-like  aggregates, 
melts  at  206°  with  decomposition,  and  is  readily  soluble  in  alcohol 
and  moderately  easily  in  hot  water  and  ether,  but  only  sparingly  in 
cold  water,  carbon  bisulphide,  benzene,  and  chloroform  ;  in  its  aqueous 
solution,  ferric  chloride  produces  a  red  coloration.  The  barium  salt, 
(C5H6N03)2Ba,  crystallises  from  water  in  small  plates,  and  is  very 
readily  soluble  in  warm  water;  in  its  aqueous  solution,  silver  nitrate 
produces  a  flocculent,  sparingly  soluble  precipitate,  and  ferric  chloride 
a  red  precipitate  which  dissolves  in  hot  water  with  an  intense  red 
coloration.  The  Jiydrazcne,  NaHPhlCMe-CHiCH-COOH,  crystallises 
from  boiling  water  in  yellow  needles,  melts  at  160°  with  decomposi- 
tion when  heated  quickly,  and  is  readily  soluble  in  alcohol,  ether,  and 
boiling  water  ;  when  heated  at  its  melting  point,  it  yields  a  basic 
substance  which  is  probably  identical  with  the  phenylmethylpyrid- 
azone  described  by  Ach  (Abstr.,  1889,  70). 

When  acetylacrylic  acid  is  boiled  with  barium  hydroxide,  it  is 
decomposed  into  acetone,  oxalic  acid,  and  two  other  acids,  one  of 
which  is  crystalline  and  readily  soluble  in  ether ;  the  other  is  a  thick, 
dark  syrup,  sparingly  soluble  in  ether.  The  crystalline  acid  has  the 
composition  CgH^Oo,  melts  at  207"*.  and  is  readily  soluble  in  alcohol 
and  hot  water,  but  only  sparingly  in  chloroform  and  benzene ;  its 
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calcium  salt  is  readil}-  soluble,  but  its  silvei'  salt,  CgHgOoAgo,  is  very 
sparingly  soluble  in  boiling  water. 

ociS-Dihromolevulinic  acid,  CsHeOaBra,  is  formed  when  acetylacrylic 
acid  is  treated  with  bromine  in  ice-cold  cliloroform  solution;  it 
crystallises  from  hot  benzene  in  lustrous  needles,  melts  at  108°,  and 
is  very  readily  soluble  in  ether,  alcohol,  and  hot  benzene,  but  only 
moderately  easily  in  cold  water  and  chloroform,  and  sparingly  in 
light  petroleum  and  carbon  bisulphide. 

When  acetylacrylic  acid  is  reduced  with  sodium  amalgam,  it  is 
converted  into  levulinic  acid  and  hydroxy  valeric  acid. 

a-Bromoleculinio  acid,  C-JS.-OiQv,  is  produced,  together  with  di- 
broniolevulinic  acid  (m.  p.  114 — 11-5°)  and  small  quantities  of 
/9-bromolevulinic  acid  (m.  p.  59°),  when  acetylacrylic  acid  is  heated 
with  hjdrobromic  acid  at  100°  for  some  hours.  The  two  compounds 
are  separated  by  means  of  chloroform,  in  which  the  monobromo- 
derivative  is  readily  soluble.  It  crystallises  from  carbon  bisulphide 
in  lustrous  plates,  melts  at  79 — 80°,  and  is  readily  soluble  in  ether 
and  alcohol,  but  only  moderately  easily  in  water,  benzene,  and  boiling 
carbon  bisulphide,  and  sparingly  in  light  petroleum. 

OL-Hijdroxylevulinic  acid,  CoHs04,  prepared  by  boiling  the  preceding 
compound  with  water,  crystallises  from  warm  water  in  colourless 
needles,  sinters  together  at  100°,  and  melts  at  103 — 104° ;  it  is  readily 
soluble  in  water  and  alcohol,  but  only  moderately  easily  in  ether  and. 
chloroform,  and  very  sparingly  in  carbon  bisulphide,  benzene,  and 
light  petroleum ;  it  reduces  Fehling's  and  ammoniacal  silver  nitrate 
solutions.  The  calcium  salt  is  amorphous,  and  the  silver  salt  is 
unstable.  The  lactide,  CioHioOe,  is  formed  when  the  acid  is  heated  at 
about  100** ;  it  crystallises  from  boiling  alcohol  in  slender  needles, 
melts  at  263°  with  decomposition,  and  is  only  sparingly  soluble  in 
water,  ether,  carbon  bisulphide,  chloroform,  and  cold  alcohol ;  it  is 
gradually  reconverted  into  the  acid  by  boiling  water.  F.  S.  K. 

Action  of  Ammonia  and  Aniline  on  Ethyl  a-Acetoglutarate. 
By  W.  0.  Emery  (Amer.  Chem.  J.,  13,  351 — 354;  compare  this 
vol.,  p.  544). — A  mixture  of  ethyl  a-acetoglutarate  (1  vol.)  and 
concentrated  alcoholic  ammonia  (2  vols.),  after  standing  24  hours  in 
the  cold,  atid  distilling  off  the  unchanged  portion,  deposits  white 
crystals   of    a  substance  which  may  be  regarded  as  the  lactam  of 

ethyl  a-amido-a-ethylideneglutarate,   CO<^'^'.^^^®>C-COOEt.      It 

melts  at  156°,  and  is  soluble  in  chloroform  and  ether. 

When  aniline  is  substituted  for  the  ammonia,  the  residue  left  after 
the  distillation  crystallises  on  the  addition  of  ether.  The  white 
substance  thus  obtained  may  be  regarded  as    the   lactam    of    ethyl 

a-anilido-a-ethylideneglutarate,  CO<^^^;^'^®>C-COOEt.    It  melts 

at   196°,  and  is  easily   soluble   in  chloroform,  but  with  difficulty  in 
ether.  Jn.  W. 

Tetric  Acid,  Oxy Metric  Acid,  and  their  Homologues.  By  P. 
Walden    {Der.,    24,    2025— 2039).— The    compounds    obtained    by 
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Demar^ay  (Abstr.,  1880,  625)  from  toe  moiiobromo-  and  dibromo- 
substitution  products  of  ethyl  alkylacetoacetates,  and  described  under 
the  above  title,  have  been  since  then  repeatedly  investigated,  without 
any  certain  conclusion  being  reached  (Abstr.,  1883,  730,  1085  ;  1884 
834).  The  two  most  recent  suggestions  with  regard  to  tetric  acid 
are   those  of  Moscheles    (Abstr.,  1888,   1272),   who  regards  it  as  a 

lactone  of   the  formula    »  >CH2,  and  of    Wolff    (this   vol., 

p.  416),  who  proposes  the  formula  i     '>CMe'COOH.     In  order  to 

CO 
ascertain  whether  the  acid  behaves  as  a  true  carboxjlic  acid,  the 
author  has  determined  the  conductivity  of  the  normal  sodium  salt, 
which,  according  to  Ostwald's  experiments,  is  a  certain  criterion  of 
the  basicity  of  the  acid.  The  results  obtained  Avith  tetric  acid  and 
its  homologues  agree  well  with  the  supposition  that  they  are  mono- 
basic acids  ;  for  the  sake  of  comparison,  the  author  determined  the 
conductivity  of  certain  substances  which  behave  in  some  respects  as 
acids,  namely,  Kiliani's  saccharin,  which  has  a  constitution  similar  to 
that  given  by  Moscheles  for  tetrinic  acid,  and  of  ethyl  acetoacetate, 
ethyl  ethylacetoacetate,  trihydroxyquinoline,  and  a-naphthol,  all  of 
which  proved,  as  expected,  to  be  very  bad  conductors,  whilst  the 
tetric  acids  have  a  conductivity  five  times  as  great  as  that  of  the 
fatty  acids.  On  the  other  hand,  it  was  found  that  ethyl  orthonitro- 
benzoylmalonate,  NO.>-C6H4-CO-CH(COOEt),  (Abstr.,  1885,  263), 
gave  numbers  as  high  as  a  true  carboxylic  acid,  and  is  indeed  so 
strong  an  acid  that  it  decomposes  solutions  of  potassium  acetate, 
succinate,  &c.  Hence  the  question  of  the  presence  of  the  carboxyl 
group  in  tetric  acid,  &c.,  must  still  be  regarded  as  open. 

Oxytetric  acid  and  its  homologues  show  conductivity  constants 
which  agree  with  the  supposition  that  they  are  dicarboxylic  acid'^, 
and  further  investigation  has  shown  that  they  are  in  reality  alkyl- 
substituted  fumaric  acids.  Thus  oxytetric  acid  is  identical  with 
mcsaconic  acid,  oxypentic  acid  with  ethylfumaric  acid,  and  so  on. 
In  the  same  manner,  the  acids  described  by  Demar9ay  as  hydroxy- 
tetric  acid,  &c.,  and  which  differ  from  the  oxy-acids  in  containing  two 
additional  hydrogen  atoms,  are  identical  with  the  alkylsuccinic 
acids,  hydroxytetric  acid  being  methylsuccinic  acid,  hydroxypentic 
acid  etliylsuccinic  acid,  and  so  on. 

The  preparation  of  alkylfumaric  acids  by  Demar^ay's  method 
gives  a  comparatively  good  yield,  and  the  operations  are  fairly 
simple.  The  bromination  of  the  substituted  ethyl  acetoacetate  is 
best  carried  out  in  ethereal  solution,  cooling  well  w4th  ice-cold 
water,  the  dibromo-compound  remaining  on  evaporation  of  the  ether, 
gradually  adding  to  a  mixture  of  5  mols.  of  potash  with  half  its 
weight  of  alcohol,  with  continuous  shaking  and  cooling.  After 
wai-ming  for  half-an-hour  at  100^,  volatile  products  are  removed  by  a 
current  of  steam,  and  the  residue  acidified  and  extracted  repeatedly 
with  ether.  The  crude  product  which  remains  on  evaporating  the 
ether  is  purified  by  several  crystallisations  from  wa^er,  with  addition 
of  animal  charcoal.     To  convert  the  substituted  fumaric  acids  thus 
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obtained  into  the  correspondinof  succinic  acids,  tbe  best  reducing  agent 
is  granulated  zinc  and  dilute  sulpburic  acid. 

Tetric  acid  and  its  next  bigher  bomologues  are  obtained  by  heat- 
ing tbe  .monobromo-derivatives  of  tbe  substituted  ethyl  aceto- 
acetates  under  pressure  at  100°  for  six  hours,  washing  the  product 
-with  a  mixture  of  benzene  and  light  petroleum,  and  recrystallising 
from  water.  The  higher  bomologues  are  formed  simply  by  allow- 
ing the  brominated  ethereal  salts  to  remain,  or  more  quickly  by 
warming  them  in  an  open  flask.  H.   G.  C. 

Electrolysis  of  Cobalt  Salts  of  Oxalic  Acid.  By  F.  Kehrmann 
and  N.  PiCKERSGiLL  (Ber.,  24,  2824— 2326).— The  authors  have 
isolated  the  green  salt  obtained  by  the  electrolysis  of  cobaltous 
oxalate  dissolved  in  potassium  oxalate,  and  find  it  to  have  the  com- 
position 3K2C2O4  -|-  003(0,104)3  +  6H0O,  and  to  be  identical  with  the 
salt  obtained  by  dissolving  cobaltic  hydroxide  in  a  concentrated 
solution  of  acid  potassium  oxalate  (Abstr.,  1887,  220).  Oobalt 
oxalate  is  dissolved  in  a  boiling  saturated  solution  of  potassium 
oxalate,  and  electrolysed  in  a  platinum  dish  with  constant  addition 
of  acetic  acid,  so  as  to  maintain  the  mixture  faintly  acid.  When  the 
green  colour  has  reached  a  maximum  intensity,  the  solution  is 
fractionally  precipitated  with  alcohol;  cobaltous  potassium  oxalate 
and  potassium  oxalate  are  at  first  precipitated.  The  mother  liquor 
is  then  precipitated  with  a  large  volume  of  alcohol,  and  the  green 
precipitate  purified  by  solution  in  water  and  reprecipitation  with 
alcohol.  It  is  thus  obtained  in  beautiful,  dark-green  crystals.  The 
aqueous  solution  of  the  salt  acts  as  a  strong  oxidising  agent,  and  on 
boiling  is  decolorised  with  precipitation  of  cobaltous  oxide  salt. 

No  corresponding  compound  was  obtained  on  treating  nickel 
potassium  oxalate  in  the  same  way.  Mangano-potassium  oxalate 
gave  an  intense  purple-red  solution,  but  the  compound  is  so  unstable 
that  the  authors  have  not  yet  been  able  to  isolate  it.  E.  0.  R. 

Determination  of  the  Structure  of  Fatty  Acids  by  Bromina- 
tion.  By  K.  AuwERS  and  R.  Beknhardi  (Ber.,  24,  2209—2233).— 
The  bromination  of  fatty  acids  by  means  of  bromine  and  amorphous 
phosphorus,  in  the  manner  described  by  Hell,  Volhard,  and  Zelinsky, 
has  frequently  been  a  subject  of  investioation,  and  from  the  facts 
afforded  by  the  experiments  hitherto  carried  out,  the  following  rules 
may  be  laid  down  : — (1.)  Fatty  acids  yield  a  bromo-substitution  pro- 
duct only  when  the  molecule  contains  at  least  one  atom  of  hydrogen 
in  the  a-position  relatively  to  the  carboxy-group.  (2.)  When  brom- 
ination takes  place  at  all,  the  product  is  invariably  a  monobromo- 
derivative.  As  these  rules  are  based  on  very  insufficient  evidence,  the 
authors  have  studied  the  behaviour  of  a  large  number  of  mono-  and 
di-carboxylic  acids  under  the  conditions  referred  to  above,  and  more 
fully  described  below  ;  the  following  statements  give  a  summary  of 
their  results  : — (1.)  All  fatty  mono-  and  di-carboxylic  acids  which 
contain  one  or  more  atoms  of  hydrogen  in  the  a-position  relatively  to 
the  carboxy-group  are  easily  brominated,  and  the  size  of  the  mole- 
cule does  not  influence  the  course  of  the  reaction.     (2.)   The  greatest 
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number  of  atoms  of  hydrogen  whicli  are  substituted  by  bromine 
tinder  the  normal  conditions  is  equal  to  the  number  of  carb>xy- 
groups  in  the  molecule  of  the  acid ;  wben,  however,  a  very  large 
excess  of  the  theoretical  quantity  of  bromine  is  employed,  and  the 
duration  of  the  experiment  is  greatly  extended,  a  comparatively  very 
small  quantity  of  a  dibromo-derivative  is  obtained  in  the  case  of 
acetic,  propionic  (?),  and  normal  butyric  acids.  (3.)  Dicarboxylic 
acids,  such  as  malonic  acid  and  glutaric  acid,  which  contain  hydrogen 
atoms  in  the  a-position  to  both  the  carboxy-groups,  yield  dibromo- 
substitution  products;  succinic  acid  and  its  alkyl  derivatives  form 
an  exception  to  this  mle  (compare  following  abstract).  It  must  be 
stated,  however,  that  no  experiments  were  made  by  the  authors  to 
prove  that  the  bromine  atom  in  the  substitution  product  really  occu- 
pies the  a-position  to  the  carboxy-group ;  that  it  does  so  in  the  case 
of  a-bromisobutyric  acid  and  a-bromopalmitic  acid  has  been  already 
shown  by  Bischoff,  and  by  Hell  and  Jordanoff ;  judging  by  analogy, 
it  may  be  assumed,  therefore,  that  this  is  also  true  in  the  case  of 
other  fatty  acids,  especially  as  substitution  takes  place  only  when 
the  acid  contains  a  hydrogen  atom  in  the  a-position. 

The  experiments  w^ere  carried  out  as  follows : — A  quantity  of 
bromine,  calculated  from  the  equations  :  — 

.SChH2«  +  i-C00H  4-  P  +  llBr  =  3C«H2«Br-COBr  -f  HPO.  +  5HBr, 
3C«H2«(COOH)2  +  2P  -H  22Br  =  SCnBin-iBv^iCOBv)^  +  2HPO3 

-f  lOHBr, 

is  gradually  added  to  a  mixture  of  the  acid  (10 — 20  grams)  and  the 
theoretical  quantity  of  amorphous  phosphorus,  any  considerable  rise 
of  temperature  being  avoided  ;  the  mixture  is  then  gradually  heated 
to  90 — 100°,  and  small  quantities  of  bromine  added,  until  the  evolu- 
tion of  hydrogen  bromide  ceases;  this  extra  quantity  of  the  halogen 
is  added  to  comp'^nsate  for  loss  during  the  process.  In  the  case  of 
the  monocarboxylic  acids,  the  reaction  usually  occupies  a  few  hours, 
but  for  the  conversion  of  the  dicarboxylic  acids  into  dibromo- 
derivatives  10 — 15  hours  are  required.  Finally  the  product  is 
treated  with  absolute  alcohol,  and  the  ethereal  salt  produced  in  this 
way  submitted  to  fractional  distillation,  or  the  product  is  decom- 
posed with  water,  and  the  brominated  acid  purified  by  the  usual 
methods. 

The  new  compounds  obtained  in  the  course  of  this  investigation 
will  be  now  described. 

Ethyl  hromocaprylate,  CloHipBrOo,  is  a  colourless  liquid  boiling  at 
245 — 247""  under  the  ordinary  pressure,  and  at  170 — 176°  under  a 
pressure  of  100°. 

Bromolauric  acid,  CioHosBrOs,  is  a  colourless,  crystalline  compound 
melting  at  30 — 31-5°;  it  is  almost  insoluble  in  cold  water,  and  only 
sparingly  soluble  in  cold  light  petroleum,  but  readily  in  alcohol, 
benzene,  ether,  and  chloroform.  The  ethyl  salt,  CuHa-BrOa,  boils  at 
172 — 174°  under  a  pressure  of  105  mm. 

Ethyl  hromos^tearate,  CoiiHagBrOo,  melts  at  33 — 34-5°,  and  is  readily 
soluble  in  ether,  chloroform,  light  petroleum,  and  benzene,  but  only 
sparingly  in  cold  alcohol,  and  insoluble  in  water. 
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Dihromogliifaric  acid  (normal),  C5H6Br.>04,  crystallises  from  ether 
in  compact  prisms,  melts  at  169 — 170°,  and  is  readily  soluble  in 
ether,  glacial  anetic  acid,  and  hot  water,  but  almost  insoluble  in 
benzene,  chloroform,  and  light  petroleum  ;  the  ethjl  salt,  CgH^BroOi, 
Loils  at  about  160°  under  a  pressure  of  21  mm. 

DIbromo- 1^-7716 fhylglutaric  acid,  CeHgBraOi,  separates  from  benzene 
in  crystals  melting  at  151 — 152°. 

J)ihromof?ehaciG  acid,  CinHi<,Br204,  crystallises  in  needles,  melts  at 
11 7*5 — 119°,  and  is  readily  soluble  in  hot  water,  alcohol,  ether, 
chloroform,  and  hot  benzene,  but  only  sparingly  in  cold  benzene,  and 
insoluble  in  water.  F.   S.  K. 

Bromination  of  Succinic  Acid  and  its  Alkyl  Derivatives. 
By  K.  AuvvEiis  and  A.  Imhauser  (Ber.,  24,  2238— 2240).— When 
succinic  acid  is  treated  with  bromine  and  amorphous  phosphorus  in 
the  manner  described  in  the  preceding  abstract,  the  principal  product 
is  raonobromosuccinic  acid  ;  only  small  quantities  of  the  dibromo- 
acid  are  produced,  even  when  the  succinic  acid  is  treated  first  at  the 
ordinary  temperature,  and  then  for  a  long  time  at  about  90°,  with  a 
quantity  of  bromine  sufficient  to  convert  the  whole  of  the  acid  into 
the  dibromo-derivative.  Glutaric  acid,  like  succinic  acid,  is  only 
brominated  with  difficuHy  in  comparison  with  other  dicarboxylic 
acids  ;  when  the  acid  is  heated  with  bromine  at  about  90°,  the  mono- 
bromo -derivative  is  the  principal  product,  but  larger  or  smaller 
(quantities  of  the  dibromo-acid  are  formed  according  to  the  condi- 
tions oT  the  experiment;  when  the  mixture  is  heated  at  100°,  the 
principal  product  is  the  dibromo-acid,  a  small  quantity  of  the 
anhydride  of  bromocitraconic  acid  being  also  produced.  The  bromo- 
glutaric  acid  obtained  in  this  way  melts  at  147°.  and  is  probably 
identical  with  citrabromoglutaric  acid  (m.  p.  148°)  ;  the  dibromo- 
derivative  melts  at  150 — 151°,  and  seems  to  be  identical  with  citra- 
dibromoglutaric  acid  (m.  p.  150°). 

When  either  of  the  symmetrical  dimethylsuccinic  acids  is  treated 
with  bromine  and  amorphous  phosphorus  under  various  conditions, 
the  principal  product  is  invariably  pyrocinchonic  anhydride 
(m.  p.  96^)  ;  a  small  quantity  of  a  colourless,  crystalline  compound 
melting  at  135 — IGO"  was  also  obtained  in  some  of  the  experiments, 
but  the  formation  of  the  monobromo-substitution  product,  described 
by  Hell  and  Rothberg  (Abstr.,  1889,  371),  was  not  observed. 

F.  S.  K. 

Monoximes  of  Succinic  Acid.  By  A.  Piutti  (Ber.,  24, 
2287 — 2290). — Hantzsch  has  stated  that  the  reason  fi)r  his  work  on 
these  compounds  (Hantzsch  and  Cramer,  this  vol.,  p.  823)  was  that 
the  author  had  retained  a  formula  which  represented  the  nitrogen 
combined  with  two  carbon  atoms  in  spite  of  his  (Hantzsch's)  paper 
"  On  the  Position  in  Space  of  Atoms  in  Molecules  containing  Nitro- 
gen "  (Abstr.,  1890,  348).  The  author  states  that  his  paper  here 
referred  to  "  On  a  New  Synthesis  of  Asparagin  "  was  laid  before  the 
Reale  Accademia  di  Napoli  before  he  had  seen  Hantzsch's  paper. 

Since  then  he  has  obtained  a  large  number  of  results  which  agree 
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with  those  obtained  by  Hantzsch,  and  gives  a  list  of  the  compounds 
he  has  prepared.  E.  C.  R. 

Electrolytic  Synthesis  of  Bibasic  Acids.  By  A.  Cktim  Browx 
and  J.Walker  (Amialeii,  261,  107 — 128  ;  also  Trans.  Boy.  Soc.  Edin., 
36,  211 — 224). — When  an  aqueous  solution  of  potassium  acetate  is 
electrolysed,  the  following  reactions  take  place  at  the  anode  : — 

(1.)  2CH3-COO  +  H.O  =  2CH.-C00H  +  0. 
(2.)  2CH3-COO  =  CH3-CFT3  +  2C0o. 
(8.)  2CH3-COO  =  CHa-COOCHa  +  COo. 

In  a  weak  solution,  the  first  action  predominates  ;  in  a  concentrated 
solution,  the  second.  The  antliors  find  that  strong  solutions  of 
potassium  ethyl  salts  of  acids  of  the  oxalic  series  are  also  decomposed 
according  to  equation  2.  Thus  in  the  case  of  potassium  ethyl 
malonate  we  have  2C00Et-CHo-C00  =  COOEt-CH.-CHo-COOEt  + 
2CO2,  obtaining  in  this  way  succinic  acid  from  its  lower  homologue 
malonic  acid.  In  the  same  way,  adipic  acid  may  be  obtained  from 
succinic  acid,  and  so  the  oxalic  acid  series  may  be  ascended  (compare 
Abstr.,  1890,  583). 

The  electrolysis  is  conducted  in  a  large  platinum  crucible  (4*8  cm. 
high,  4*3  cm.  across),  which  serves  as  cathode.  The  anode  is  a  stout 
platinum  wire,  wound  into  a  spiral,  and  presenting  a  surface  equal 
to  aV^^  of  *^^  internal  surface  of  the  crucible.  This  ensures  a  great 
current  density  at  the  anode,  which  the  authors  show  to  be  essential 
to  the  success  of  the  synthesis.  The  current  employed  has  a  strength 
of  3 — 5  amperes  and  an  E.M.F.  of  12  volts.  The  crucible  is  coo'ed 
by  a  current  of  water  flowing  round  it.  All  the  potassium  ethyl 
salts  examined  were  found  to  be  excessively  soluble  in  water  ;  the 
best  concentration  for  electrolysis  is  1*5  to  2  parts  salt  in  1  part 
water.  25  grams  of  potassium  ethyl  malonate  could  be  electrolysed 
under  the  above  conditions  in  an  hour,  giving  9'2  grams  of  diethyl 
succinate,  equal  to  60  per  cent,  of  the  theoretical  quantity.  The 
synthesis  goes  equally  well  with  potassium  methyl  salts. 

Besides  the  ethereal  salts  formed  according  to  the  equation,  other 
ethereal  products  appear  with  the  higher  acids  of  the  series,  but  these 
were  not  investigated. 

The  succinic  and  adipic  acids  obtained  in  the  above  manner  are 
identical  with  those  prepared  in  other  ways.  The  yield  of  diethyl 
adipate  from  ethyl  potassium  succinate  was  35  per  cent,  of  the  theore- 
tical. From  ethyl  potassium  adipate,  the  diethyl  salt  of  ordinary 
sebacic  acid  was  obtained  (yield  20  per  cent.),  thus  proving  that 
sebacic  acid  is  a  normal  bibasic  acid.  Similarly,  from  ethyl  potas- 
sium glutarate  ordinary  diethyl  suberate  was  prepared  (yield  28  per 
cent.).     Suberic  acid  is  thus  also  normal. 

Ethyl  potassium  suberate,  on  electrolysis,  yielded  the  diethyl 
salt  of  a  new  acid,  normal  dicarhododecanic  acid, 

COOH-[CHJio-COOH. 

The  diethyl  salt  is  a  crystalline  mass  melting  at  27°.     The  acid  melts 
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at  123°,  and  is  decomposed  at  high  temperatures.     It  is  very  slightly 
soluble  in  water,  soluble  in  hot  alcohol  and  ether.     The  alkaline  salts 
are  soluble  in  water ;  the  others  are  insoluble.     Yield  25  per  cent. 
Another  new  acid,  normal  dicarhodecahexanic  acidj 

COOH-[CH2]i6-COOH, 

as  prepared  similarly  from  sebacic  acid.  In  this  case  the  electrolytic 
solution  must  be  warmed  to  50°  in  order  that  the  current  may  con- 
tinue to  flow,  as  the  diethyl  salt  which  is  formed  melts  only  at  43°. 
The  acid  melts  at  118°,  is  scarcely  soluble  in  water,  slightly  soluble  in 
ether,  but  easily  soluble  in  hot  alcohol.  Only  the  alkaline  salts  are 
soluble  in  water.     Yield  20  per  cent. 

The  potassium  ethyl  salts  for  electrolysis  are  prepared  from  the 
corresponding  diethyl  salts,  which  are  half  saponified  by  the  calcu- 
lated quantity  of  alcoholic  potash.  The  alcoholic  solution  is  eva- 
porated to  dryness,  and  the  residue  taken  up  with  water,  the  resulting 
aqueous  solution  beinor  then  shaken  out  with  ether,  and  evaporated  to 
the  proper  concentration.  The  ethereal  products  of  the  electrolysis 
float  to  the  surface  as  oils,  which  may  be  easily  separated  and  purified. 

J.  W. 

Synthesis  of  Alkyl  Derivatives  of  Succinic  Acid.  By  A. 
Crum  Brown  and  J.  Walker  (Proc.  Boy.  Soc.  Edin.,  18,  95 — 97). — 
Ethyl  potassium  methylmalonate  (150  grams),  on  electrolysis  (com- 
pare precedino^  abstract),  yielded  an  ethereal  product  (60  grams)  of 
which  half  boiled  between  194"  and  206°. 

This  fraction  was  saponified,  and  the  resulting  potassium  salt  con- 
verted into  acid.  The  crude  acid  was  freed  from  a  small  quantity  of 
oil,  and  subjected  to  systematic  fractional  crystallisation  from  water. 
Two  acids  were  thus  obtained,  both  having  the  composition  CeHjoOi. 
The  less  soluble  acid  melted  at  193°,  the  other  at  120 — 121°.  From  an 
investigation  of  their  properties,  including  the  electrical  conductivity, 
these  acids  were  found  to  be  identical  with  anti-  and  para-5-dimethyl- 
succinic  acids  (m.  p.  194°  and  120°  respectively). 

In  like  manner,  ethyl  potassium  ethylmalonate  yielded,  on  electro- 
lysis and  treatment  as  above,  two  isomeric  acids  of  the  composition 
O8H14O4.  On  further  examination,  these  proved  to  be  para-symme- 
trical-diethylsuccinic  acid  (m.  p.  192°  with  decomposition)  and  anti- 
Bymmetrical-diethylsuccinic  acid  (m.  p.  130°).  J.  W. 

New  Isomeride  of  Mucic  Acid  and  the  so-called  Paramucic 
Acid.  By  E.  Fischer  (fier.,  24,  2136— 2143).— The  dicarboxylic, 
just  like  the  monocarboxylic,  acids  of  the  sugar  group  can  be  partially 
converted  into  their  stereochemical  isomerides  by  heating  them  with 
quinoline,  or  with  an  aqueous  solution  of  pyridine;  when  mucic  acid 
(100  grams),  which  is  almost  insoluble  in  boiling  quinoline,  is  heated 
at  140°  for  three  hours  with  Avater  (1  litre)  and  commercial  pyridine 
(200  grams),  it  is  partially  transformed  into  a  new  isomeride,  which 
the  author  names  allomucic  acid. 

Allomucic  acid,  CeHioOs,  crystallises  from  water  in  microscopic 
needles,  melts  at  166 — 171°  with  decomposition,  and  is  soluble  in 
10 — 12  parts  of  boiling  water,  but  only  very  sparingly  in  alcohol ;  it 
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is  optically  inactive.  It  has  a  lower  melting  point  than  mucic  ncid, 
ftom  which  it  differs  also  in  being  much  more  soluble  in  water. 
When  its  aqueous  solution  is  boiled  or  evaporated,  the  acid  is  partially 
converted  into  a  compound  whicb  is  identical  with  the  so-called  para- 
mucic  acid,  but  which  is  in  reality  a  lactone  acid,  as  will  be  shown 
below.  The  potassium,  sodium,  ammonium,  and  magnesium  salts  are 
much  more  readily  soluble  in  water  than  the  corresponding  salts  of 
mucic  acid.  The  calcium  salt,  CeHgOsCa,  is  obtained  when  a  solution 
of  the  acid  in  water  (50  parts)  is  neutralised  with  calcium  carbonate ; 
on  evaporating  the  filtered  solution,  the  salt  is  deposited  in  the  form 
of  a  crystalline  powder,  which,  when  dried  at  100°,  seems  to  contain 
IJmols.  H2O,  part  of  which  (^  mol.)  is  expelled  at  130°  ;  the  barium 
and  cadmium  salts,  like  the  calcium  salt,  are  crystalline  and  very 
sparingly  soluble  in  water.  The  diphenylhydrazide,  C6H806(XoH2Ph)2, 
is  deposited  in  crystals  when  an  aqueous  solution  of  the  acid  is  boiled 
for  an  hour  with  phenylhydrazine  ;  it  melts  at  213°  with  decomposi- 
tion when  quickly  heated,  and  is  very  sparingly  soluble  in  hot  water 
and  alcohol.  When  allomucic  acid  (1  gram)  is  heated  with  concen- 
trated hydrochloric  acid  (1  gram)  and  fuming  hydrobromic  acid 
(1  gram)  at  150°  for  eight  hours,  it  is  converted  into  dehydromucic 
acid ;  d.-mannosaccharic  acid  can  also  be  transformed  into  dehydro- 
mucic acid  by  heating  its  lactone  with  a  mixture  of  these  two  acids. 
When  allomucic  acid  is  heated  with  water  and  pyridine  at  140°,  it  is 
partially  converted  into  mucic  acid. 

The  lactone  acid  of  mucic  acid,  hitherto  known  as  paramucic  acid, 
is  formed  when  a  solution  of  mucic  acid  (80  grams)  in  water  (2 
litres)  is  boiled  for  20 — 30  minutes,  and  the  solution  then  evaporated 
to  300  c.c.  over  the  free  flame  ;  the  crystals  of  raucic  acid  (8  grams) 
are  separated  from  the  cold  solution  by  filtration,  the  filtrate  evapo- 
rated in  a  vacuum  at  about  50°  to  a  thin  syrup,  and  the  residue  mixed 
with  pure  acetone.  The  solution  is  again  filtered  from  crystals  of  the 
acid,  and  evaporated  over  sulphuric  acid  under  reduced  pressure;  the 
residue  still  contains  a  little  acid,  produced  by  the  water  present  in 
the  syrup,  but  when  it  is  dissolved  again  in  dry  acetone,  and  the 
filtered  solution  evaporated  over  sulphuric  acid,  the  pure  lactone  is  ob- 
tained as  a  tliickacid  syrup.  The  compound  has  not  yet  been  obtained 
in  a  crystalline  condition,  but  that  it  is  the  lactone  acid,  and  not  the 
dicarboxylic  acid,  is  amply  proved  by  the  whole  behaviour  of  the 
compound,  especially  by  the  fact  that,  on  titration  with  soda  at  0°, 
the  quantity  of  alkali  required  to  neutralise  the  solution  is  only  half 
that  required  when  titration  is  carried  out  at  100°.  When  the  lactone 
acid  is  heated  with  water  at  100°,  and  the  solution  then  allowed  to 
cool,  pure  mucic  acid  is  deposited  in  crystals  ;  the  same  change  takes 
place,  but  much  more  quickly,  on  warming  the  lactone  acid  with  con- 
centrated hydrochloric  acid  or  with  dilute  nitric  acid.  It  is  very 
readily  soluble  in  soda,  being  thereby  converted  into  sodium  mucate  ; 
it  dissolves  freely  in  alcohol,  and  is  obtained  unchanged  as  a  syrup  on 
evaporating  the  solution  over  sulphuric  acid,  but  if  the  alcohol 
contains  inorganic  salts  or  traces  of  mineral  acids,  combination  takes 
place  between  the  alcohol  and  the  lactone  acid,  and  a  crystalline 
compound  melting  at  about  175°,  which  is  probably  impure  ethyl 
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3drogen  mucate,  is  produced.  It  is  readily  reduced  by  sodium 
amalgam,  yielding  an  aldehyde  acid,  from  which  it  is  probable  that  a 
new  monocarboxylic  acid  of  the  dulcitol  series  can  be  obtained.  The 
hi/drazide,  Cr,H907*N2H2Ph,  is  deposited,  after  some  time,  when 
jjhenylhydrazine  is  added  to  a  moderately  concentrated  solution  of  the 

actone  acid  ;  it  crystallises  from  hot  water  in  colourless  plates,  melts 

t  190 — 195°  with  decomposition,  and  is  readily  soluble  in  water. 
It  is  clear,  from  the  above  facts,  that  all  the  present  data  regarding 

he  solubility  of  mucic  acid  in  hot  water  are  incorrect ;  the  method  of 
estimating  mucic  acid,  based  on  its  slight  solubility  in  water,  is  also 
an  inaccurate  process,  but  the  errors  of  estimation  would  be  consider- 
ably reduced  in  this  case  by  evaporating  with  hydrochloric  acid  or 

ilute  nitric  acid  to  prevent  the  formation  of  the  lactone  acid. 

F.  S.  K. 
Ethyl  Ethylenedicarbamate.  By  0.  Rhoussopoulos  (Ber.,  24, 
2268— 2269).— Ethyl  ethylenedicarbamate,  C2H4(N'H-COOEt)2,  is 
obtained  by  the  action  of  ethylenediamine  on  ethyl  chlorocarbonate. 
The  reaction  takes  place  at  the  ordinary  temperature  and  with  develop- 
ment of  heat.  It  forms  long,  white  iieedles,  insoluble  in  cold  water, 
somewhat  soluble  in  hot  water,  and  easily  in  alcohol  and  ether.  It 
melts  at  113°,  and  when  allowed  to  crystallise  very  slowly,  it  forms 
thick,  monoclinic  crystals.     Unlike  ethyl  ethylidenedicarbamate,  it  is 

ery  stable,  is  not  decomposed  by  soda,  and  when  heated  sublimes  for 

he  most  part  without  decomposition.  Acetic  anhydride  has  no  action 
on  it.  An  attempt  to  obtain  ethylenedicarbimide  by  distilling  it  with 
phosphorus  pentoxide  failed.  E.  C.  R. 


Constitution  of  the  Tetrole  Rings.  By  G.  Ciamician  (Ber.,  24, 
2122 — 2127). — The  author  criticises  the  views  which  have  recently 
been  put  forward  by  Bamberger  (this  vol.,  p.  1032)  on  the  constitu- 
tion of  closed  chains  of  five  atoms.  In  conjunction  with  Angeli,  the 
author  has  lately  shown  that  thiophen  and  its  derivatives  are  more 
stable,  as  regards  the  breaking  of  the  closed  chain,  than  pyrroline  and 
furfurole,  whereas  according  to  Bamberger  all  these  compounds  have 
the  same  character  and  belong  to  hexacentric  systems,  in  which  the 
nitrogen  atom  functions  as  a  pentad,  the  sulphur  and  oxygen  atoms 
as  tetrads.  Even  if  it  be  assumed  that  there  are  no  double  linkings 
in  these  compounds,  there  seems  to  be  no  reason  for  supposing  that 
nitrogen  functions  as  a  pentad  and  oxygen  and  sulphur  as  tetrads;  the 
three  rings  may  just  as  well  be  regarded  as  tetracentric  systems  in 
order  to  account  for  their  properties  in  accordance  with  Bamberger's 
ideas,  and,  moreover,  the  known  facts  do  not  warrant  the  assumption 
that  pyrroline  contains  pentad  nitrogen.  F.  S.  K. 

Pyrone.  By  J.  W.  Bruhl  (Ber.,  24,  2450— 2455).— Pyrone  boils 
at  105 — 106°  under  13  mm.  pressure,  melts  at  32 — 33°,  solidifies  at 
31—32°,  and  has  a  sp.  gr.  of  1'1898  at  40-3°/4°.  On  exposure  to  air 
and  light,  it  rapidly  becomes  coloured,  especially  when  warm.  The 
refractive  index  was  determined  by  the  method  recently  described  by 
the  author  (this  vol.,  p.  513),  and  the  numbers  obtained  at  403°  for 
lithium,  sodium,  and  thallium  light  were  %!  =  1-61725,  riNa  =  1'52383, 
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and  Uji  =  1 '52994.  From  these  the  values  for  the  a,  /3,  and  7  hydro*] 
gen  lines  were  calculated,  that  for  Ha  from  tij  j  and  7ij^^  bj  Cauchy's 
equation,  and  those  for  H/s  and  Hy  from  the  numbers  observed  for 
French  turpentine, 

Li.  I£a.  Na.  Tl.  Bff.  H^. 

1-46202     1-46252     1-46526     146836     1-47202     1-47779 

by  assuming  that  the  differences  np  —  nji  and  riy  —  nr,  stand  in  the 

same  proportion  as  7?ti  —  ^u  ^o^  ^^^  ^^o  substances,  the  refractive 

indices  of  pyrone   for  the  three  rays  being  estimated,  therefore,  as 

Ha=  1-51821,  H)3  =  1-53726,  and  Hy  =  154880.     The  specific  re- 

w*  —  1 
fraction,  N,  that  is,  -r-^ ^j— 7,  molecular  refraction,  M,  and  molecular 

dispersion,  My  —  Ma,  for  pyrone,  calculated  from  these  data,  are  given 
in  the  table. 

N..  Nn...  Nr.  M..         Mxa.         M,.  M,-M.. 

0-2518     0-2571     02673     24-46    2468     25-66  120 

Claisen's  synthesis  of  chelidonic  acid  (this  vol.,  p.  425)  affords 
evidence  in  favour  of  the  pyrone  formula,  CO<]/-,rT-pTT^O,  first  pro- 
posed by  Lieben  and  Haitinger,  but,  as  pyrone  does  not  form  additive 
compounds  or  a  hydrazone  or  oxime,  further  confirmation  seemed 
desirable.  This  is  supplied  by  the  data  given,  since  for  a  compound 
of  Lieben  and  Haitinger's  formula  the  molecular  refraction  for  Ha 
calculated  by  the  author's  method  (this  vol.,  p.  775)  is  Ma  =  23-89, 
and  for  sodium  light  calculated  from  Conrady's  constants  is  Mjja  = 
24-09,  numbers  which  agree  well  with  the  experimental  values.  The 
molecular  dispersion  for  a  compound  of  this  formula  calculated  from 
the  data  given  in  the  same  paper  is  about  0*90,  and  the  fact  that  the 
experimental  value  is  1-20  affords  evidence  in  favour  of  the  view  there 
expressed,  that  when  a  carboxyl  radicle  is  linked  to  unsaturated 
carbon  atoms  the  dispersive  power  is  unusually  high. 

W.  P.  W. 

Action  of  Chlorine  on  Benzene  in  presence  of  Sulphuric 
Acid.  By  Istrati  and  P^tricou  {Bull.  Soc.  Chim.  [3],  5,  165 — 
168). — Dry  chlorine  is  passed  for  six  days  through  a  mixture  of  ben- 
zene (200  c.c.)  and  sulphuric  acid  (300  c.c.)  contained  in  a  reflux 
apparatus,  the  temperature  being  increased  from  80"^  upwards  as 
chlorination  proceeds.  In  addition  to  franceines,  which  are  dissolved 
by  the  sulphuric  acid,  a  solid  mass  of  chlorobenzene  is  obtained,  con- 
sisting of  tetrachlorobenzene  (1:2:4:5),  pentachlorobenzene,  and 
small  quantities  of  monochlorobenzene  and  paradichlorobenzene.  The 
author  also  separated  some  chlorobenzenesulphonic  acid,  C4H4C1*S03H, 
which  bears  out  his  theory  that  the  final  chloro-derivatives  are  formed 
from  the  action  of  hvdrochloric  acid  on  intermediary  chlorosalphonic 
acids.  "  T.  G.  N. 

Benzene  Hexachlorides.  By  C.  Friedel  {Bull.  Soc.  Chim.  [3], 
5,  130 — 138). — The  author  endeavours  to  account  for  the  existence  of 
the  two  isomeric  benzene  hexachlorides  by  arguments  based  or  the 
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possible    stereochemical   constitution    of    tlie    two    substances.     The 
original  paper  should  be  consulted.  T.  Gr.  N. 

New  Method  of  lodation  in  the  Aromatic  Series.  By  Istrati 
(Bull.  8oc,  Chim.  [3],  5,  158 — 162). — In  preparing  france'ines  by  the 
action  of  concentrated  sulphuric  acid  on  halogen  derivatives  of 
benzene,  a  migration  of  the  halogen  occurs,  resulting  in  the  formation 
of  higher  derivatives  (compare  Abstr.,  1890,  51),  this  having  also  been 
noticed  by  Herzig  (Abstr.,  1882,  46)  and  by  Neumann  (Abstr.,  1887, 
573).  The  author's  process  is  as  follows  : — Benzene  (1  litre),  sulph- 
uric acid,  sp.  gr.  1"84  (2  litres),  are  introduced  into  a  reflux  appa- 
ratus of  about  5  litres  capacity,  and  so  soon  as  sulphonation  is  induced 
by  gentle  warmth  a  corresponding  quantity  of  iodine  is  added.  loda- 
tion begins  at  80°,  and  as  it  progresses  the  temperature  may  be  in- 
creased to  200°.  The  author  explains  the  reaction  according  to  the 
following  equations:— (1)  CeHs'SOsH  +  I2  =  CeHJ-SOgH  +  HI, 
(2)  CttHiI-SOsH  -h  HI  =  SO3  +  HoO  -f  CeHJs,  and  this  is  borne 
out  by  the  fact  that  much  SO2  is  evolved  during  the  reaction,  while 
the  sulphonic  acids  which  exist  in  quantity  at  that  stage  of  the  pro- 
ss  when  the  diiodo-derivative  is  formed  have  almost  completely  dis- 
ppeared  when  the  tetraiodo-derivative  is  produced.  In  the  case  of 
the  higher  homologues  of  benzene,  great  care  must  be  exercised  in 
eating  the  mixture,  or  carbonisation  ensues.  T.  G.  IN". 


lodopentachlorobenzene.  By  Istrati  {Bull.  Soc.  Chim.  [3],  5, 
69).— Pentachlorobenzene  melting  at  74°  and  boiling  at  272°  (100 
grams),  sulphuric  acid,  sp.  gr.  1*84  (400  c.c),  and  iodine  (55  grams) 
are  boiled  together  during  24  hours ;  on  cooling,  a  substance  is 
deposited  which  melts  at  130 — 135°.  The  supernatant  sulphuric  acid 
contains  a  francein.  After  treatment  of  the  mass  with  soda  and  wash- 
ing with  distilled  water,  the  excess  of  pentachlorobenzene  is  removed 
by  extracting  with  hot  alcohol,  and  the  residue  of  iodopentachloro- 
benzene  is  purified  by  recrystallisation  from  chloroform.  The  sub- 
stance forms  colourless,  silky  needles  which  melt  at  207'5 — 208°,  and 
its  solution  in  chloroform  is  decomposed  by  sunlight.  T.  G.  N. 

Orthonitrotoluene.  By  F.  Streng  (Ber.,  24,  1987).— Ortho- 
nitrotoluene  is  usually  stated  to  boil  at  223°,  and  to  remain  liquid  at 
—  2j°.  Pure  orthonitrotoluene,  free  from  the  para-compound,  boils 
nt  218°,  solidifies  completely  at  —105",  and  has  a  sp.  gr.  =  1*168  at 
15°.  W.  P.  W. 

Occurrence  of  Ethylbenzene  in  Commercial  Xylene.  By  E. 
NoELTt.NG  and  G.  A.  Palmar  (Ber.,  24, 1955 — 1958). — The  occurrence 
of  ethylbenzene  in  coal-tar  has  not  hitherto  been  observed,  although 
the  presence  of  ethyl  alcohol  in  the  "  first  runnings  "  of  the  benzene 
stills  has  been  recorded.  In  separating  paraxylene  from  coal-tar 
xylene  by  Jacobsen's  method  (this  Journal,  1877,  i,  600)  the  authors 
obtained  a  hydrocarbon  which  boiled  at  134 — 138°,  and  did  not  crys- 
tallise even  in  a  good  freezing  mixture.  On  bromination  by  Friede! 
and  Crafts'  method  (Abstr.,  1886,  229),  this  gave  a  mixture  of  tetra- 
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bromoxylene  and  pentabromethylbenzene,  and  as  a  result  it  was  found 
that  two-thirds  of  the  supposed  paraxylene  consisted  of  ethylbenzene 
corresponding  with  an  approximate  proportion  of  10  per  cent,  in  tlie 
crude  xylene.  All  specimens  of  coal-tar  xylene  subsequently  examined 
have  been  found  to  contain  ethylbenzene,  although  in  smaller  pro- 
portion, and  the  presence  of  ethylaniliue  in  commercial  xylidine  has 
also  been  detected.  W.  P.  W. 

Colouring  Matter  of  Red  Carbolic  Acid.  By  E.  Fabini  (Chem. 
Centr.,  1891,  i,  401,  and  448  ;  from  Pharm.  Post,  24,  41).— If  reduced 
copper  be  dissolved  in  pure  phenol  out  of  contact  with  the  air,  a 
yellowish -brown  solution  is  formed,  which  does  not  become  red. 
If  this  solution  be  shaken  with  1  part  of  water,  light-brown 
flakes  are  precipitated,  which  are  insoluble  in  alcohol,  ether, 
&G.  The  phenol  containing  this  compound,  copper  diphenyl,  CuPhj, 
becomes  intensively  carmine-coloured  when  treated  Avith  a  little 
ammonia  and  hydrogen  peroxide.  If  the  colouring  matter  be  preci- 
pitated with  water  and  extracted  with  ether,  the  copper  diphenyl  re- 
maining has  not  lost  weight,  but  is  now  darker  coloured,  owing  to 
some  change  in  composition.  If  pure  phenol  be  treated  with  ammonia 
and  hydrogen  peroxide,  no  formation  of  the  red  dye  occurs  ;  if  a  knife 
blade  be  dipped  into  this,  blood-red  streaks  will  commence  to  flow 
from  its  surface.  The  author  considers  that  the  most  probable  cause 
of  the  partly  liquid  condition  of  phenol  is  the  presence  of  ammonium 
])henoxide,  which  is  liquid,  and  the  brown  colour  is  attributable  to  the 
presence  of  copper  or  iron,  00001  per  cent,  of  either  of  these  metals 
being  sufficient  to  cause  a  dark-brown  coloration.  Oxygen  or  bleach- 
ing powder  acts  on  ammonium  phenoxide  with  formation  of  a  blue 
colouring  matter,  phenocyanin,  which  is  soluble  in  ether  in  presence 
of  free  acid.  The  ethereal  solution  is  red,  and  the  residue  left  on 
evaporation  of  the  ether  dissolves  in  concentrated  sulphuric  acid, 
forming  a  green  solution,  the  colour  becoming,  later,  less  distinctive. 
This  colouring  matter  is  quite  distinct  from  the  copper  diphenyl,  which 
does  not  become  blue  on  addition  of  ammonia.  J.  W.  L. 

Action  of  Epichlorhydrin  on  Phenols,  By  T.  V.  Lindemaxn 
(Ber.,  24,  2145—2149). — Phenyl  a-chlorohydrin  ether, 

OPh-CH,-CH(OH)-CH,Cl, 

is  formed,  together  with  phenyl  glycidol  ether  (see  below),  when 
phenol  is  heated  with  epichlorohydrin  at  150°  for  six  hours  ;  the  two 
jnoducts  are  separated  by  distillation  with  steam,  the  last-named 
compound  alone  being  volatile.  Phenyl  a-chlorohydrin  ether  is  a 
yellow  oil  and  cannot  be  distilled  even  under  reduced  pressure  ;  when 
boiled  with  an  aqueous  solution  of  potassium  phenate,  it  is  converted 
into  diphenyjglycerol  (m.  p.  80 — 81°). 

Phenyl  glycidol  ether,  OPh-CHo-CH<  i      ',  boils  at  234°  with  slight 

decomposition,  but  distils  unchanged  at  220°  under  a  pressure  of 
520  mm. 

PhenyJglycerol,  OPh-CHo-CH(OH)-CH,-OH,   is   formed    when  the 
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preceding  compound  is  heated  with  water  at  110 — 120°  ;  it  is  a 
colourless,  crystiilline  compound. 

Paracresyl  ghjcidol  ether,  C6H4Me-0'CH2-CH<  i      ',  separates  as  an 

oil  when  epichlorohydrin  is  added  to  an  alkaline  solution  of  paracresol ; 
it  boils  at  210°  under  a  pressure  of  200  mm.  with  slight  decora- 
position. 

Diparacresylglycerol,  OH-CH(CH..*0'C6H4Me)2,  prepared  by  boiling 
paracresol  with  sodiam  ethoxide  and  epichlorohydrin  in  alcoholic 
solution,  separates  from  alcohol  and  ether  in  colourless  crystals  and 
melts  at  88°. 

a-Naphthj/l  gJycidol  ether,   CioH7*0*CH2'CH<^  i      ,  boils  at   about 

263°  with  slight  decomposition  under  a  pressure  of  200  mm. 

Diglycidylcatechol,  C6H4(0-CH3-CH<  i     ^)  ,  obtained  by  heating  an 

2 

alkaline  solution  of  catechol  with  epichlorohydrin  at  120°,  separates 
from  ether  in  lustrous,  waxy  crystals,  melts  at  83 — 84°,  and  is  readily 
soluble  in  alcohol  and  ether,  but  only  sparingly  in  hot  water. 

F.  S.  K. 

Action  of  Formaldehyde  on  Phenols.  By  W.  Kleeberg 
(Aimalen,  263,  283 — 286). — Formaldehyde  combines  readily  with 
phenol,  resorcinol,  and  catechol,  in  presence  of  hydrochloric  acid,  but 
the  products  are  insoluble  in  alkalis,  and  so  difficult  to  purify  that 
their  composition  could  not  be  determined. 

An  acid  of  the  composition  CieHiaOio  is  formed  when  concentrated 
hydrochloric  acid  is  added  to  a  warm  aqueous  solution  of  gallic  acid 
and  formaldehyde,  and,  on  cooling,  the  product  is  deposited  in  an 
amorphous  condition.  It  is  purified  by  converting  it  into  the  phetiA/l- 
hydrazine  salt,  which  crystallises  in  needles  and  has  the  composition 
C8H605,-N2H3Ph ;  on  treating  this  salt  with  dilute  hydrochloric  acid, 
the  acid  is  deposited  in  the  form  of  a  colourless,  amorphous  precipitate, 
which  becomes  crystalline  when  boiled  for  a  long  time  with  alcohol  ; 
the  acid  decomposes  on  heating,  but  without  melting,  and  is  only  very 
sparingly  soluble  in  alcohol,  acetone,  ether,  benzene,  and  glacial  acetic 
acid.  The  acid  ammonium  salt,  CieHnOio'NHi,  is  a  reddish,  crystalline 
compound.  F.  S.  K. 

Orientation  by  Conversion  of  Par adinitro- derivatives  into 
Quinones.  By  A.  Glaus,  G.  Raps,  E.  Herfeldt,  and  W.  Berkefeld 
{J.  pr.  Ghent.  [2],  43,  563 — 586). — The  following  compounds  were 
investigated  with  a  view  to  ascertaining  whether  the  method  employed 
by  Glaus  and  Runschke  (Abstr.,  1890,  1246)  for  the  orientation  of 
4  :  6-dichlorometaxylene  can  be  applied  as  a  general  method ;  the  re- 
sults obtained  show  that  it  can  be  so  applied. 

3  :  Q-Diamido-2  :  6-dibromoparisocymene  is  obtained,  contrary  to 
Homberg's  statement  (/.  pr.  Ghem.  [2],  42,  114),  when  the  corre- 
sponding dinitro-derivative  is  reduced  by  the  usual  means,  but  the 
reaction    takes   place   with  difficulty  j  if   stannous  chloride  be  used. 
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sufficient  alcohol  must  be  present  to  keep  the  dinitro-dcrlvative  in 
solation  ;  if  zinc  or  iron  dust  be  used,  the  temperature  must  not  be 
too  high.  In  either  case,  the  dried  product  is  made  alkaline,  if 
necessary,  and  extracted  with  ether;  the  ethereal  solution  is  treated 
with  hydrogen  chloride,  whereby  the  hydrochloride  is  precipitated. 
The  diamido-derivative  crystallises  in  small,  colourless  needles,  dis- 
solves easily  in  ether  and  in  alcohol,  and  melts  at  105"  (uncorr.).  The 
platinochloride  is  described. 

2  :  b-Bibromoparisocymo-S  :  6-quino7ie  is  formed  when  the  aqueous 
solution  of  the  hydrochloride  of  the  diamido-derivative  is  oxidised  by 
chromic  acid,  and  separates  from  the  liquid  product  in  bright-yellow 
leaflets;  it  crystallises  from  alcohol  in  thick,  yellow  prisms,  sublimes 
in  feathery  crystals,  and  melts  at  74°  (uncorr.).  By  reduction  with 
aqueous  sulphurous  acid  in  a  sealed  tube  at  100°,  it  yields  the  corre- 
sponding quinol  [Me  :  Pr^  :  Brj  :  (0H)2  =1:4:2:5:3:6];  this 
forms  white  crystals  and  melts  at  64°  (uncorr.). 

Detailed  directions  are  here  given  for  obtaining  a  good  yield  (67 
per  cent,  of  theory)  of  metacymene  by  the  method  of  Clans  and  Stiisser 
(Abstr.,  1880,  632). 

4  :  Q'Dibromometacymene,  obtained  by  the  action  of  bromine 
(2  mols.)  on  metacymene  in  the  presence  of  iron  filings  at  the  or- 
dinary temperature,  is  a  heavy,  colourless,  refractive,  oily  liquid ;  it 
boils  at  281— 283°  (uncorr.),  and  is  still  liquid  at  —20°. 

2  :  6-Dinitro-4!  :  Q-dibromometacymene  is  obtained  by  nitrating  the 
dibromometacymene  (1  part)  with  a  well-cooled  mixture  (15  parts) 
of  sulphuric  acid  (2  parts)  and  fuming  nitric  acid  (1  part)  ;  the 
product  is  poured  into  ice-cold  water  and  the  precipitate  crystallised, 
first  from  alcohol  and  finally  from  light  petroleum.  It  forms 
long,  slender,  colourless  needles,  melts  at  140 — 141°  (uncorr.),  sub- 
limes, and  dissolves  fairly  easily  in  the  usual  organic  solvents.  By 
reduction,  it  yields  2  :  b-diamido-Ai  :  6-dibromometacy7ne7ie,  which  crys- 
tallises in  small,  colourless  needles,  melts  at  95°  (uncorr.),  sublimes, 
and  dissolves  in  most  organic  solvents,  but  not  in  water ;  its  hydro- 
chloride and  platinochloride  are  described. 

4  :  6-Dibromometacymo-2  :  h-quinone^  produced  by  the  oxidation  of 
the  diamido-derivative  in  acid  solution,  is  best  obtained  pure  by  re- 
ducing the  impure  quinone,  which  is  extracted  from  the  product 
by  ether,  to  the  corresponding  quinol  (see  below),  purifying  this  by 
distillation  with  steam,  and  reoxidising  it  with  chromic  acid.  The 
quinone  is  at  first  a  waxy,  buttery,  yellow  mass,  but  on  prolonged 
exposure  in  a  desiccator,  at  a  low  temperature,  it  crystallises  in 
yellow  needles ;  it  melts  at  32°  (uncorr.),  and  is  insoluble  in  cold  water, 
little  soluble  in  hot  water,  but  freely  in  organic  solvents ;  it  will  not 
sublime.  4  :  *6-Dibromometacy7nO'2,  :  h-quinol  crystallises  in  slender, 
colourless  needles,  and  melts  at  153 — 154°  (uncorr.)  ;  it  distils  with 
steam  and  sublimes  in  microscopic  needles. 

4  :  D-Dibromorthocymene,  obtained  by  the  action  of  bromine  on  ortho- 
cymene  in  presence  of  iron,  is  a  colourless,  oily  liquid  of  agreeable, 
aromatic  odour.  3  :  Q-I)initro-  4  :  6-dibromorthocymene  forms  small, 
colourless  needles  which  melt  at  148°  (uncorr.),  and  are  insoluble  in 
water,  very  little  soluble  in  cold  but  soluble  in  hot  alcohol ;  it  is 
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stable  towards  alkalis  and  can  be  heated  witli  aniline  witbont  change. 
:The  corresponding  diamido-deviv ative  forms  small  needles,  melts  at 
i]26''(uncorr.),  and  sublimes;  in  air  and  light  it  is  unstable  when  moist, 
lespecially  if  impure  ;  its  hydrochloride,  jplatinochloride,  and  stanno- 
\chloride  are  described. 

4  :  b-Dibro7northoGt/mo-S  :  Q-quinone^  obtained  from  the  diamido-deri- 

[vative  in  the  same  way  as  the  2  :  5-quinone,  is  left  on  the  evaporation 

[of  its  ethereal  solution  as  a  yellow  oil,  which  crystallises  on  cooling,  and 

[melts  at  40°  (uncorr.)  ;  it  will  not  sublime.    The  corresponding  quinol 

[forms  small,  white  needles,  melts  at  131°  (uncorr.),  and  dissolves  in 

[hot  water  and  the  usual   organic   solvents ;  it  is  volatile  with  steam 

md  sublimes  ;  it  is  not  oxidised  to  the  quinone  by  chromic  acid  in  the 

jold,  a  property  which  it  shares  with  most  other  quiuols  which  are 

lalogenated  in  the  benzene  nucleus. 

2  :  h-T)ibromoparacymene  is  a  heavy,  colourless,  refractive  oil  and 
)oils  at  283 — 284°  (uncorr.),  which  is  10°  higher  than  the  boiling 
)oint  of  the  corresponding  derivative  of  parisocymene  ;  when  nitrated, 
jit  yields  no  oxidation  products  (compare  Abstr.,  1888,  583),  the  chief 
[product  being  3  :  6-dmitro-2  :  ^-dihromoparaci/'mene,  which  crystallises 
in  colourless,  vitreous  needles  melting  at  156 — 157°  (uncorr.).  The 
corresponding  diaviido- deriysitiYe  forms  small,  white  needles  which 
[melt  at  120—121°  (uncorr.). 

2  :  5-Dibromoparacymo-3  :  6-quinone,  obtained  by  the  oxidation  of 
[the  last-mentioned  diamido-derivative,  crystallises  in  intensely  yellow 

needles,  melts  at  30°  (uncorr.),  and  is  more  stable  and  less  deliques- 
cent than  the  isomeric  meta-  and  ortho-derivatives.  The  quinol  forms 
small,  colourless  needles  and  melts  at  1138 — 139°  (uncorr.). 

The  above  results,  obtained  with  the  three  synthetic  (normal 
propyl)  cymenes  are  in  accord  with  the  difference  shown  by  Widmanu 
(this  vol.,  p.  687)  to  exist  between  synthetic  paracymene  and  that 
obtained  from  camphor. 

3  :  6-DihitroA  :  5-dichlorortho- xylene  is  obtained  by  nitrating  di- 
chlorortho-xylene  (b.  p. .227°,  1  part)  in  the  cold  with  sulphuric  acid 
(4  parts)  and  fuming  nitric  acid  of  sp.  gr.  1'52  (5  parts)  and  then 
heating  to  boiling.  It  crystallises  in  colourless,  transparent  needles, 
melts  at  165°  (uncorr.),  sublimes,  and  dissolves  in  alcohol.  The  cor- 
responding diamido-deviv'dtiye  is  best  obtained  when  a  dilute  alcoholic 
solution  of  the  dinitro- derivative  is  reduced  with  stannous  chloride  in 
presence  of  concentrated  hydrochloric  acid,  and  is  purified  by  subli- 
mation ;  it  forms  slender,  white  needles  in  feathery  aggregates,  melts 
at  176°  (uncorr.),  and  is  unstable  in  light  and  air  when  moist, 
especially,  if  impure.  When  ammonium  sulphide  acts  on  the  dinitro- 
derivative,  3-m^ro-6-am^(io-4  :  b-dicldorortho-xylene  is  formed;  it  crys- 
tallises in  yellow  needles,  volatilises  with  steam,  and  melts  at  54° 
(uncorr.). 

4  :  b-Dichlorortho-xylo-S  :  6-quino7W  is  formed  when  the  diamido- 
derivative  is  oxidised  with  chromic  acid  ;  it  crystallises  in  thin,  yellow, 
lustrous  leaflets,  melts  at  159°  (uncorr.),  sublimes,  and  dissolves  very 
easily  in  alcohol,  from  which  it  will  not  crystallise.  The  correspond- 
ing quinol  can  only  be  obtained  by  heating  the  quinone  with  con- 
centrated  aqueous    sulphurous    acid    in  a    sealed   tube    at   100° ;    it 
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crystallises  in  long,  brilliant,  lastrous,  transparent,  colourless  needles, 
melts  at  163 — 164°  (uncorr.),  sublimes,  and  dissolves  in  most  organic 
solvents;  its  oxidation  to  the  qninone  by  aqueous  chromic  acid  is 
difficult.  A.  G.  B. 

Action  of  Sulphur  Chloride  on  Aniline.  By  L.  Edeleano 
(Bull  Soc.  Ghim.  [3],  5,  173— 175).— Sulphur  chloride  (20  grams) 
is  added  in  drops  to  a  solution  of  aniline  (53  grams)  in  chloroform 
(500  c.c),  the  temperature  of  the  mixture  being  kept  below  SO'' 
throughout  the  reaction.  The  aniline  chloride  formed  in  the  reaction 
is  filtered  off,  and  spontaneous  evaporation  of  the  chloroform  filtrate 
leaves  a  residue  consisting  of  sulphur  and  of  a  portion  which  is  solu- 
ble in  hydrochloric  acid.  From  the  acid  solution,  alkalis  precipitate 
a  base,  S(C6H4-NH2)2,  which  crystallises  from  water  in  small,  colour- 
less, rectangular  crystals  melting  at  107°.  When  sulphur  chloride 
reacts  on  aniline  dissolved  in  carbon  bisulphide,  a  precipitate  is 
formed  of  aniline  hydrochloride  and  of  diphenylthiocarbamide.  No 
thioaniline  is  formed.  T.  G.  N. 

Methylparatoluidine.  By  E.  Bamberger  and  P.  Wulz  (Ber., 
24,  2077 — 2086). — In  the  course  of  their  researches  on  the  proper- 
ties of  tetrahydroquinolines  (this  vol.,  p.  1255),  the  authors  have 
observed  that  when  paradiazobenzenesul phonic  acid  acts  on  tetra- 
hydro-3-methylquinoline,  a  mixture  of  an  azo-colouring  matter  and 
the  isomeric  diazoamido-compound  is  formed  even  in  presence  of  an 
excess  of  mineral  acid.  This  reaction  is  so  remarkable  that  the 
authors  have  also  examined  the  action  of  paradiazobenzenesulphonic 
acid  on  methylparatoluidine,  the  "  monocyclic "  analogue  of  tetra- 
hydro-3-methylquinoliDe,  and  find  that  the  reaction  proceeds  in 
exactly  the  same  manner  in  both  cases. 

To  prepare  methylparatoluidine,  glacial  formic  acid  and  paratoluid- 
ine  were  heated  together,  the  excess  of  the  former  distilled  ofl'  in  a 
^-acuum,  and  the  residue,  which  consists  of  fonnoparatoluidide, 
C/eHiMe'NH-CHO,  recrystallised  from  ether.  It  forms  large,  colour- 
less prisms,  melts  at  53°,  and  on  treatment  with  methyl  iodide, 
potash,  and  a  little  alcohol,  yields  methylformoparatoluidide, 

CeHiMe-NMe-CHO, 

which  distils  at  273 — 277°,  the  distillate  solidifying  to  large,  brittle 
])risms.  These  melt  at  30°,  and  are  converted  by  fuming  hydro- 
chloric acid  at  lOO''  into  methylparatoluidine,  C6H4Me*NHMe,  which 
distils  at  207 — 209°  under  a  pressure  of  715  mm.  The  hydrochloride, 
obtained  by  passing  hydrogen  chloride  into  the  ethereal  solution  of 
the  base,  forms  large,  vitreous  prisms,  is  readily  soluble  in  water  and 
alcohol,  and  melts  at  119"5°.  Its  aqueous  solution  gives  a  reddish- 
brown  coloration  with  ferric  chloride,  and  becomes  chestnut-brown  on 
the  addition  of  potassium  dichromate  and  dilute  sulphuric  acid.  The 
vaY^-oso- compound,  C6H4Me*NMe*NO,  is  readily  obtained  by  the  action 
of  nitrous  acid,  and  crystallises  from  ether  in  brownish-yellow, 
lustrous  tablets,  melts  at  52 — 53°,  and  is  reconverted  into  methyl- 
l)aratoluidine  by   the   action   of  tin   and  hydrochloric  acid.     In  this 
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manner  the  methylated  compound  maj  readily  be  separated  from  any 
unaltered  toluidine  still  present. 

By  the  action  of  diazobenzenesulphom'c  acid,  methylparatoluidine 
is,  as  already  stated,  converted  into  a  mixture  of  an  azo  colour  and 
the  isomeric  diazoamido-compound.  The  first  compound,  methtjlpara- 
ti)luidineorthoazobenzenesidphonic  acid,  NHMe*C6H3Me'^2*C6H4*S03H, 
crystallises  in  violet  needles  having  a  metallic  lustre,  and  dissolves 
readily  in  boiling  water  with  a  dark  raspberry-red  colour,  and  also  in 
alcohol,  acetic  acid,  and  concentrated  sulphuric  acid.  It  melts  at 
198 — 199°,  and,  in  an  acid  bath,  colours  wool  or  silk  dark  orange. 
The  sodium  salt  sepai-ates  from  an  alkaline  solution  on  the  addition  of 
sodium  chloride  in  deep-red,  crystalline  flakes,  which,  on  remaining 
under  water,  change  to  small,  iridescent  plates. 

By  the  action  of  tin  and  hydrochloric  acid,  it  is  reduced  to  orth- 
amidomefhijlparatoluidine,  NUo'CeHgMe'NHMe,  which  is  extracted 
from  the  solution  by  ether  after  addition  of  soda.  Hydrogen  chloride 
is  passed  into  the  ethereal  solution,  and  the  precipitated  reddish 
flakes  at  once  dissolved  in  alcohol,  as  otherwise  oxidation  rapidly 
takes  place.  The  hydrochloride,  after  recrystallisation,  forms  colour- 
less, vitreous  prisms,  begins  to  melt  at  175°,  and  decomposes  at 
180 — 185°.  The  free  base  crystallises  from  ether  in  colourless, 
prismatic  tablets,  melts  at  43°,  and  is  identical  with  the  reduction 
product  of  nitromethylparatoluidine  described  by  Gattermann 
(Abstr.,  1875,  975).  Like  all  oithodiamido-compounds,  it  gives  a 
deep-red  coloration  with  oxidising  agents  in  acid  solution,  and,  on 
boiling  with  acetic  acid  and  sodium  acetate,  yields  the  anhydro-hase 

NMe 
or    imidazole,    CeHsMe-e:^ p^^CMe,  which   forms  lustrous   needles 

melting  at  141*5 — 142°,  and  is  identical  with  the  compound  obtained 
by  Niementowski  by  the  reduction  of  methylnitroparacetotoluidide. 
Sulphohenzen  ediazoamidomethy  Iparatoluidine, 

NMe-C6H4Me*N2-C6H4'S03H, 

is  contained  in  the  filtrate  from  the  azo-compound.  It  is  isolated  as 
the  sodium  salt,  which  is  a  pure  white  substance  sparingly  soluble  in 
water.  With  resorcinol  and  a-naphthylamine,  it  gives  the  colour 
reactions  characteristic  of  diazoamido-compounds,  and,  on  boiling 
with  acids,  yields  nitrogen,  phenolsulphonic  acid,  and  methyltoluid- 
ine.  The  neutral  aqueous  solution  gradually  assumes  a  reddish 
colour,  but  the  reaction  is  retarded  by  mineral  acids.  The  silver  salt, 
CuHuNa'SOsAg,  forms  white,  lustrous  needles,  and  decomposes  on 
warming,  with  separation  of  silver  ;  the  majority  of  the  other  salts 
are  sparingly  soluble  in  water  and  crystallise  well.  H.  G.  C. 

Adjacent    Orthoxylidine.       By    K.    Menton    (Annalen,    263, 
316 — 339). — AcefylmethylorthoxyliJine, 

CeH.Meo-NMeAc  [Me^  :  NMeAc  =  1:2:3], 

can  be  prepared  by  heating  a  xylene  solution  of  acetylxylidine  at 
140°  for  2 — 3  hours  with  a  slight  excess  of  the  theoretical  quantity  of 
sodium,  and   carefully  warming  the   sodium  compound  obtained  in 
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this  way  with  methyl  iodide;  the  product  is  extracted  from  the 
xylene  solution  with  concentrated  hydrochloric  acid,  the  acid  solu- 
tion mixed  with  soda,  and  the  precipitated  base  extracted  with  ether. 
It  separates  from  hot  light  petroleum  in  well-detined  crystals,  melts 
at  75°,  is  only  sparingly  soluble  in  hot  water,  and  is  volatile  with 
steam.  It  is  not  acted  on  by  concentrated  hydrochloric  acid  at  130*^, 
or  by  boiling  alcoholic  potash,  but  when  boiled  with  sulphuric  acid 
(1  :  1*5)  for  15  hours  it  is  partially  decomposed  into  methylortho- 
xylidine  and  acetic  acid.  The  platmochloride,  (CnHi5NO)2,H2PtCl6, 
crystallises  from  hot  water  in  yellow  needles.  The  aurochloride  is 
precipitated  in  yellow  crystals  on  adding  auric  chloride  to  a  solution 
of  the  hydrochloride  of  the  base ;  it  has  the  composition 

(CiiHi5:N-0)2,HAuCI4. 

MethylortJioxylidine,  CsHgMez'NHMe,  prepared  by  hydrolysing  the 
acetyl  derivative  in  the  manner  stated  above,  and  purified  by  means 
of  its  nitroso-compound,  is  a  pale-yellow  oil  boiling  at  222 — 223". 
The  hydrochloride,  0911131*^,1101,  crystallises  in  colourless  needles;  the 
acid  sulphate,  C9Hi3N,H2S04,  and  the  platiiwchloride, 

(C9Hi3N)2,H2PtCl6, 

were  also  prepared.  When  the  hydrochloride  of  the  base  is  treated 
with  sodium  nitrite  in  ice-cold  aqueous  solution,  the  nitrosamine  is 
precipitated  as  an  oil,  which,  on  treatment  with  alcoholic  hydro- 
chloric acid,  undergoes  intramolecular  change,  being  converted  into 
paranitrosomethylorthoxylidine  hydrochloride,  NO'OeHgMea'NHMejHCl . 
The  free  base,  obtained  by  decomposing  this  salt  with  so'iium  carbon- 
ate, crystallises  from  hot  dilute  alcohol  in  green  needles,  melts  at 
160 — 161°,  and  is  only  sparingly  soluble  in  water,  but  readily  in 
alcohol  and  benzene  ;  when  heated  with  aniline  and  aniline  hydrochlor- 
ide, it  yields  a  redinduline,  as  has  been  already  stated  by  Fischer  and 
Hepp  (Abstr.,  1890,  913),  but  owing  to  the  difficulties  experienced  in 
hydrolysing  acetylmethylorthoxylidine,  a  quantity  of  the  nitroso-base 
sufficient  for  a  thorough  investigation  of  the  induline  could  not  be 
obtained. 

Efhylorthoxylidine,  OeHsMez'NHEt  [Mcz  :  NHEt  =  1:2:3],  is 
obtained  when  ethylacetylorthox^'lidine,  prepared  from  acetylortho- 
xylidine  as  described  in  the  case  of  the  corresponding  methyl  deriva- 
tive, is  heated  with  sulphuric  acid  (1  :  4)  at  150 — 160°  for  several 
hours,  but  a  considerable  quantity  of  the  acetyl  derivative  remains 
unchanged  ;  when  purified  by  means  of  its  nitroso-derivative,  it  is 
obtained  as  an  oil  boiling  at  227 — 228°.     The  hydrochloride, 

C,oHi5N-,H01, 

separates  from  alcoholic  ether  in  crystals  ;  the  platinochloride, 

(0,oHi5N)2,H3PtOl6, 

was  also  prepared.  The  acetyl  derivative,  OeHaMcz'NEt  Ac,  is  a  yellow 
oil. 

Paranitrosoethylorthoxylidine  hydrochloride,  !N'0*06H2Me2*N  H  Et,H01, 
prepared    by   treating   the  nitrosamine  with    alcoholic    hydrochloric 
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acid,  crystallises  in  slender,  yellow  needles  ;  the  free  hase  crystallises 
from  dilute  alcohol  in  green  needles  and  melts  at  128 — 124°, 

Trimethijlxylidine  ammonium  iodide,  C6H3Me2*NMe3l,  is  formed, 
together  with  dimethylorthoxylidine,  when  orthoxylidine  hydrochlor- 
ide is  heated  at  180 — 190°  for  10  hours  with  the  theoretical  quantity 
of  methyl  alcohol,  and  the  mixture  of  methyl-  and  dimethyl-ortho- 
xylidine  obtained  in  this  way  boiled  for  2 — 3  hours  with  methyl 
iodide  ;  the  product  is  treated  with  soda,  and  the  dimethylortho- 
xylidine distilled  with  steam.  The  ammonium  iodide  separates  from 
hot  water  in  colourless  crystals,  decomposes  on  heating  with  libera- 
tion of  methyl  iodide,  but  without  melting,  and  is  readily  soluble  in 
water  and  alcohol. 

Dimethylorthoxylidine,  C6H3Me2*N'Me2,  is  an  oil  boiling  at  199 — 200°. 
The  hydrochloride,  CioHi5N,HCl,  crystallises  from  alcoholic  ether  in 
slender  needles,  and  is  very  readily  soluble  in  water  and  alcohol. 
The  platinochloride.  (CinHi5N)2,H2PtCl6,  separates  from  hot  water  in 
well-defined  needles.  A  paranitroso-derivative  of  this  base  could  not 
be  obtained. 

Benzeneazo-orthoxylidine  hydrochloride,  N"H2-CfiH3Me2*N2Ph,HCl,  is 
deposited  in  violet  crystals  when  an  aqueous  solution  of  diazobenzene 
chloride  is  added,  drop  by  drop,  to  an  alcoholic  solution  of  ortho- 
xylidine heated  at  40 — 45°  ;  it  is  only  sparingly  soluble  in  alcohol  and 
water.  The  free  hase,  CuHisNs,  separates  from  a  mixture  of  benzene 
and  light  petroleum  in  well-defined,  reddish-yellow  crystals  melting 
at  98°. 

Two  bases  are  formed  when  paranitrosoethylorthoxylidine  hydro- 
chloride (see  above)  is  heated  with  aniline  and  aniline  hydrochloride 
at  130°  for  several  hours,  but  they  could  not  be  obtained  in  a  state  of 
purity  ;  they  are  both  moderately  easily  soluble  in  alcohol  yielding 
red  solutions,  but  they  have  only  feeble  tinctorial  properties. 

Bimethyhafranine  hydrochloride,  C2oH,8N^4,HCl,  is  obtained,  to- 
gether with  resinous  products,  when  benzeneazo-orthoxylidine  hydro- 
chloride is  heated  with  aniline  at  about  150*^ ;  it  is  precipitated  from 
its  aqueous  solution,  on  the  addition  of  sodium  chloride,  in  the  form 
of  a  red  powder.  It  separates  from  alcohol  in  crystals,  and  dissolves 
in  water  with  a  beautiful  red  coloration  ;  its  alcoholic  solution  shows 
a  brownish-yellow  fluorescence.  F.   S.  K. 

Paranitrosobenzylaniline    and    Paranitrosobenzyltoluidine. 

By  W.  BoEDDiNGHAUS  (Annalen,  263,  300 — 313). — Paranitrosobenzyl- 
aniline, C13H12N2O,  can  be  obtained  by  heating  an  alcoholic  solution 
of  benzylaniline  at  60°  with  amyl  nitrite  and  a  concentrated  alcoholic 
solution  of  hydrogen  chloride;  when  the  reaction  takes  place  in  the 
cold,  the  principal  product  is  benzylphenylnitrosamine.  Paranitroso- 
benzylaniline crystallises  from  alcohol  in  beautiful  green  plates  with 
a  blue  reflex,  melts  at  129°,  and  is  readily  soluble  in  benzene  and  hot 
alcohol,  but  only  sparingly  in  cold  alcohol  and  ether.  The  hydro- 
chloride, Ci3Hi2N'20,HCl,  crystallises  in  slender,  yellowish-brown 
needles,  and  is  soluble  in  hot  alcohol. 

Benzylparaphenylenediamine,  NH2'C6H4*NH'CH2Ph,  is  formed  when 
hydrogen  sulphide  is  passed  into  an  alcoholic  ammoniacal  solution  of 
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parauitrosobenzylaniline  ;  it  is  purified  bj  means  of  its  hydrochloi-v.h, 
which  crystallises  from  dilute  alcohol  in  colourless,  lustrous  p'ates. 
The  free  base  melts  at  30°,  arid  quickly  turns  red  on  exposure  to  the 
air. 

p  IT 

Paranitrosophenylhenzylnitrosamine,  ^s^!  '*^^(yO)'CHoPh,  is  pre- 
cipitated in  yellowish  needles  when  an  aqueous  solution  of  sodium 
nitrite  is  gradually  added  to  a  solution  of  paranitrosobenzylaniline 
sulphate  with  constant  shaking  ;  it  melts  at  77°,  and  is  very  un- 
stalDle. 

Paranitrosobenzylaniline  combines  with  hydroxylamine  hydro- 
chloride in  aqueous  solution  at  the  ordinary  temperature,  forming 
qninonedioxime  and  benzylamine  hydrochloride  ;  when  boiled  witli 
dilute  (1  :  20)  soda,  it  yields  paranitrosophenol,  paramidophenol, 
benzaldehyde,  and  ammonia. 

Paranitrosobenzylorthotoluidiney  CuHuXzO,  can  be  obtained  by  treat- 
ing benzylorthotoluidine  with  amyl  nitrite  and  an  alcoholic  solution 
of  hydrogen  chloride  as  described  above  ;  it  separates  from  hot  alco- 
hol in  crystals,  and  melts  at  115°.  The  hydrochloride  is  precipitated 
in  crystals  on  passing  hydrogen  chloride  into  an  ethereal  solution  of 
the  base.  When  the  base  is  boiled  with  dilute  soda,  it  is  completely 
decomposed,  yielding  benzaldehyde,  ammonia,  paranitroso-  and 
paramido-orthocresol. 

JBenzylorthomethylparaphenylenediamine  hydrochloride, 

NH2-C6H3Me-NH-CH2Ph,2HCl, 

is  prepared  by  passing  hydrogen  sulphide  into  a  warm,  alcoholic 
ammoniacal  solution  of  paranitrosobenzylorthotoluidine,  evaporating 
the  alcohol,  dissolving  the  residual  oil  in  ether,  and  adding  an  alco- 
holic solution  of  hydrogen  chloride  to  the  dried  ethereal  solution  ;  it 
crystallises  in  slender,  colourless  needles.  The  free  base  melts  at  a 
low  temperature,  and  is  very  unstable. 

Faranitrosohenzylmetatoluidive,  C14H14N2O,  prepared  from  benzyl- 
metatoluidine  as  described  in  the  case  of  the  corresponding  ortho- 
compound,  separates  from  alcohol  in  crystals,  and  melts  at  121", 

Paranitrosobenzylmethylaviline,  CuHyNaO,  is  obtained  when  an 
alcoholic  solution  of  benzylmethylaniline  is  heated  with  amyl  nitrite 
and  an  alcoholic  solution  of  hydrogen  chloride  at  60°,  and  the  salt 
thus  produced  decomposed  with  ammonia;  it  separates  from  alcohol 
in  crystals,  melts  at  56°,  and  is  decomposed  by  boiling  soda  yielding, 
as  principal  product,  benzylmethylaniline,  and  small  quantities  of 
benzaldehyde  and  methylamine.  F.  S.  K. 

Derivatives  of  Ethylenephenyldiamine  and  its  Homologues. 
By  H.  E.  Newman  (Ber.,  24,  2191— 2200).— £thylenephenylthiocarb- 

amide,  CS<^  t^tt  ^C2H4,   is   obtained   when    ethylenephenyldiamine 

(compare  Gabriel,  Abstr,,  18S9,  1166)  is  treated  with  carbon  bisulph- 
ide,  and  the  yellow,  crystalline  product  heated  wdth  water;  it  is  also 
formed  in  small  quantities  when  potassium  thiocarbimide  is  heated  at 
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140°  with  ethylenephenyldiamine  hydrochloride.  It  separates  frcan 
hot  water  in  colourless,  lustrous  crystals,  melts  at  155°,  and  is  readily 
soluble  in  alcohol  and  benzene,  but  only  spaiingly  in  carbon  bisulphide 
and  ether,  and  insoluble  in  light  petroleum  and  cold  hydrochloric 
acid. 

EtJiylenpphenylcarhaonide,  CgHio^oO,  can  be  prepared  by  heating 
ethylenephenyldiamine  hydrochloride  with  potassium  oyanate  at  ISO"" ; 
it  crystallises  from  hot  water  in  almost  colourless  plates,  melts  at 
160 — 161°,  and  is  readily  soluble  in  benzene  and  alcohol,  but  only 
sparingly  in  ether  and  carbon  bisulphide,  and  insoluble  in  cold  water 
and  light  petroleum. 

Dibenzoylethylenephenyldiamine,    C22H20N2O2,    prepared    by   shaking 

the  diamine  with  benzoic  chloride  and  potash,  crystallises  from  alcohol 

in  colourless  prisms,  melts  at  143  5°,  and  is  soluble  in  benzene  and 

ether,  but  insoluble   in  water  and  light  petroleum  ;  it  distils  without 

decomposition,  and  has  feeble  basic  properties.     The  corresponding 

acetyl  derivative,  C10H16N2O2,  separates  from  hot  benzene  in  colourless, 

rhombic  crystals,  melts  at   116°,  and  is  very  readily  soluble  in  water 

and  alcohol,  but  more  sparingly  in  ether  and  toluene,  and  insolubln 

in  light  petroleum ;   it  forms   a   crystalline  acetate,  which  is  readily 

soluble  in  water  and  alcohol,  and,  when  heated  in  a  stream  of  hydrogen 

chloride,  it  is   converted  into  an  Rnhydvo-hase,  the  plati7iochloride  of 

which  has  the  composition  C2oH24N'4,H2PtCl6,  and  is  readily  soluble  in 

water. 

CO 
Orthotoluidoethylphthalimidej     Cfi^i<^^Q'^^'C2H.i'^Il'CQRiM.e,    is 

easily  obtained  by  heating  bromethylphthalimide  with  orthotoluidine 
at  130° ;  it  crystallises  from  boiling  alcohol  in  short,  yellowish  needles, 
melts  at  153°,  and  is  readily  soluble  in  ether  and  carbon  bisulphide, 
but  only  sparingly  in  cold  water  and  light  petroleum,  and  insoluble  in 
water. 

Ethyleneorfhotolyldiamine^  NH2*C2H4'NH*C6H4Me,  is  obtained  when 
the  preceding  compound  is  boiled  with  concentrated  hydrochloric  acid 
for  three  hours,  and  the  hydrochloride  produced  in  this  way  decom- 
posed with  soda;  it  is  an  oil,  boils  at  about  267°,  is  soluble  in  water 
and  alcohol,  and  absorbs  carbonic  anhydride  from  the  air.  The 
hydrochloride  crystallises  in  plates,  and  melts  at  168 — 173°.  The 
picrate,  C9H,4N2,2C6H3N307,  crystallises  in  green  needles,  and  melts 
at  148°.  The  dibenzoyl  derivative,  C9H12N2BZ3,  forms  prismatic 
needles,  melts  at  164*5°,  and  has  feeble  basic  properties. 

Paratoluidoethylphthalimide,  C17H16N2O2,  is  formed,  together  with  a 
compound  melting  at  200°,  when  bromethylphthalimide  is  heated 
with  paiatoluidine  at  140^  ;  the  two  compounds  are  separated  by 
means  of  boiling  alcohol.  The  imide  separates  from  hot  alcohol 
in  yellow  crystals,  melts  at  96°,  and  is  very  readily  soluble  in  benzene, 
carbon  bisulphide,  and  glacial  acetic  acid,  but  only  sparingly  in  ether 
and  cold  alcohol,  and  insoluble  in  water  and  light  petroleum.  The 
compound  melting  at  200°  separates  from  warm  benzene  in  lemon- 
yellow  crystals,  and  is  readily  soluble  in  glacial  acetic  acid,  but 
only  sparingly  in  ether  and  carbon  bisulphide,  and  insoluble  in 
water,  light  petroleum,  and  boiling  alcohol ;  it  is  probably  a  diphthalyl 
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derivative     of     diethyleneparatolyltetramine     of     the      constitution 
C6H4Me-N(C3e4-N:C8H402)2. 

Ethyleneparafolyldiamine  hydrochloride,  CgHuT^ 2,2^0],  prepared  by 
heating  paratoluidoethylphthalimide  with  concentrated  hydrochloric 
acid,  crystallises  from  hot  alcohol  in  long,  colourless  needles,  sinters 
together  at  210°,  and  melts  at  218°  ;  the  free  base,  C9H14N",.,  is  a 
colourless  oil.  The  platinochloride  crystallises  in  yellowish  plates,  and 
is  only  sparingly  soluble  in  alcohol,  but  readily  in  water.  The 
dihenzoyl  derivative,  C9H12X2BZ2,  crystallises  from  alcohol  in  small, 
colourless  needles,  melts  at  161°,  and  is  readily  soluble  in  alcohol 
and  glacial  acetic  acid,  but  only  sparingly  in  benzene,  and  almost 
insoluble  in  light  petroleum,  carbon  bisulphide,  and  water.  The 
diacetyl  derivative,  C9H12N2AC2,  separates  from  hot  benzene  in  cubic 
crystals,  melts  at  107°,  and  is  very  readily  soluble  in  water,  alcohol, 
and  glacial  acetic  acid,  but  insoluble  in  carbon  bisulphide  and  light 
petroleum. 

MetaxylidoethylphthaUmtde,  C6H3Me2'NH*C2H4*N'!C8H402,  crystal- 
lises from  boiling  alcohol  in  small  needles,  melts  at  128°,  and  is  very 
readily  soluble  in  benzene,  glacial  acetic  acid,  and  carbon  bisulphide, 
but  only  sparingly  in  cold  alcohol  and  ether. 

Ethyle7iemetaxylyldiamine,  NH2'C2H4*NH*C6H3Me2,  is  a  colourless 
oil  which  boils  at  273 — 275°,  and  absorbs  carbonic  anhydride  from 
the  air.  The  hydrochloride  is  deliquescent,  sinters  together  at  168°, 
and  melts  at  173°.  The  picrate  crystallises  in  reddish-yellow  needles, 
melts  at  141°,  and  is  very  readily  soluble  in  alcohol.  The  platino- 
chloride is  readily  soluble  in  water,  but  almost  insoluble  in  alcohol, 
and  has  the  composition  CioHi(;N2,HCl,PtCl4. 

ylr-Cumidneihylphthalimide,  C6H2Me3'NH'C2H4*N!C8H402,  crystallises 
from  hot  alcohol  in  orange  needles,  sinters  together  at  143°,  and 
melts  at  146°. 

a-Naphthylamidoethylphthalimide,  CioH7*NH*C2H4*N!C8H402,  sepa- 
rates from  boiling  alcohol  in  yellow  crystals,  melts  at  158°,  and  is 
readily  soluble  in  benzene  and  glacial  acetic  acid,  but  only  sparingly 
in  ether;  when  heated  with  concentrated  hydrochloric  acid  at 
150 — 160°,  it  is  decomposed  intophthalic  acid  and  ethyl ene-cx.-naphthyl- 
diamine,  the  picrate  of  which  crystallises  in  small,  red  needles,  melts 
at  211°,  and  has  the  composition  Ci2H,4N2,C6H3N307. 

(3-Naphthylamidoethylphthalimide,  CaoHieNaO,.,  crystallises  from  hot 
alcohol  in  almost  colourless  needles,  melts  at  141°,  and  is  readily  solu- 
ble in  benzene,  glacial  acetic  acid,  and  carbon  bisulphide ;  it  is  not 
decomposed  by  hydrochloric  acid. 

Methylanilidoethylphthalimide,  NMePh*C2H4*N!C8H402,  prepared  by 
heating  bromethylphthalimide  with  methylaniline  at  160 — 170°,  crys- 
tallises from  alcohol  in  greenish-yellow,  quadratic  plates,  melts  at 
104 — 105°,  and  is  very  readily  soluble  in  benzene,  carbon  bisulphide, 
and  hot  alcohol,  but  only  sparingly  in  ether  and  cold  alcohol.  It  is 
readily  decomposed  by  hydrochloric  acid,  yielding  ethylenemethyl- 
phenyldiamine  hydrochloride,  C9Hi4N2,2HCl ;  the  free  hase  is  a  colour- 
less oil  boiling  at  254 — 255°,  readily  soluble  in  alcohol  and  water;  the 
picrate  crystallises  in  needles,  sinters  together  at  165°,  melts  at  173°, 
and  is  readily  soluble  in  alcohol,  but  only  sparingly  in  water. 

F.  S.  K. 


O.IGANIC  CHEMISTRY.  1209 

'  Hydroxyazo-compounds.  By  H.  Goldschmidt  and  R.  Bru- 
BACKER  {Ber.,  24,  2::;00— 2317;  see  also  Abstr.,  1890,  614).— The 
paper  is  a  continuation  of  the  author's  work  on  the  constitution  of 
hydroxyazo-componnds  to  determine  if  they  are  hydroxylated  azo- 
compouiids  or  hydrazones  of  quinones.  The  authors  have  examined 
the  behaviour  of  the  acetates  and  benzoates  of  these  compounds  on 
reduction ;  they  find  that  the  ethereal  salts  of  the  parahydroxy- 
compounds  behave  like  the  compounds  obtained  by  the  action  of 
phenyl  cyanate,  but  the  ortho-compounds  in  some  cases  are  split  up 
into  their  constituents,  so  that  the  position  of  the  acid  residue  can  be 
determined. 

Orthohydroxyazo-compounds. — Acetylbenzeneazoparacresol  is  prepared 
by  heating  benzeneazoparacresol  with  acetic  anhydride,  and  melts  at 
87 — 88°.  The  reduction  is  carried  out  as  follows : — The  acetate  is 
dissolved  in  cold  alcohol,  zinc-dust  added,  and  then  dilute  acetic  acid; 
the  solution  becomes  colourless.  It  is  filtered,  acidified  with  hydro- 
chloric acid,  and  extracted  with  ether.  The  ethereal  solution 
contains  acetanilide,  and  the  aqueous  solution  amidoparacresol 
[Me  :  NH2 :  OH  =  1:3:4].  The  authors  maintain  that  this  reaction 
is  not  to  be  explained  by  the  usual  formula  of  the  azo-compound, 
Ph'Ns'CeHsMe'OAc,  which  would   be   expected   to  yield  aniline  and 

ethenylamidocresol,    CJli'^le<^^^CM.e,   or   amidocresol  and  acetic 

acid.  He  explains  the  reaction  by  giving  the  azo-compound  the 
formula  OICeHsMelN'lS'PhAc,  and  then  benzeneazoparacresol  is  repre- 
sented as  the  phenylhydrazone  of  orthotoluquinone.  The  same  pro- 
ducts of  reduction  were  obtained  by  employing  zinc-dust  and  formic 
acid  in  place  of  acetic  acid. 

Acefylbe7izenehydrazoparacresol,  OH'CeHgMe'N'H'NPhAc,  is  obtained 
by  reducing  the  above  azo-compound  dissolved  in  alcohol  and  acetic 
acid  with  sodium  amalgam  (2*5  per  cent.)  in  an  atmosphere  of  carb- 
onic anhydride.  On  adding  water,  the  compound  is  precipitated  in 
white,  microscopic  leaflets  ;  it  melts  at  124 — 125",  is  very  unstable, 
and  decomposes  on  recrystallisation.  It  dissolves  at  once  in  sodium 
hydroxide  to  a  reddish-yellow  solution,  with  decomposition,  and  on 
reduction  with  zinc-dust  and  acetic  acid  yields  amidocresol  and  acet- 
anilide. 

Benzoylbenzeneazoparacresol  is  obtained  from  benzeneazocresol  by 
the  action  of  benzoic  chloride  or  benzoic  anhydride.  When  reduced 
with  zinc-dust  and  acetic  acid,  it  yields  benzoylbenzenehydrazopara- 
cresol.  The  latter  crystallises  from  benzene  on  the  addition  of  light 
petroleum  in  white  needles,  and  melts  at  152°.  When  treated  with 
alkali,  it  remains  undissolved  at  first,  but  soon  goes  into  solution 
with  decomposition. 

Acetylbenzeneazo-/^-naphthol  and  benzoylbenzeneazo-/3-naphthol, 
when  reduced  with  zinc-dust  and  acetic  acid,  yield  amido-/3-naphthol, 
and  acetanilide  and  benzanilide  respectively. 

Acetylbenzeneazopseudocuminol  crystallises  from  alcohol  in  reddish- 
yellow  needles,  and  melts  at  73 — 74°.  When  reduced  in  cold  alcoholic 
solution  with  zinc-dust  and  acetic  acid,  acetylbenzenehydrazopseudo- 
cuminol  is  obtained.    The  latter  crystallises  from  benzene  and  light  petr- 
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oleum  in  white  leaflets,  and  melts  at  123°.  When  a  lar^e  qaantity  of 
acetic  acid  is  employed,  and  the  reduction  allowed  to  take  place  with- 
out cooling,  the  azo-compound  is  split  into  amidopseudocuminol  and 
acetanilide. 

The  authors  were  unable  to  prepare  the  benzoyl  derivative  of 
benzeneazopseudocuminol. 

Ortlionitrohenzeneazoparacresol  is  obtained  by  the  action  of  ortho- 
nitrodiazobenzene  chloride  on  an  alkaline  solution  of  paracresol.  It 
crystallises  from  alcohol  in  red  needles,  and  melts  at  118°.  The  acetyl 
derivative,  obtained  by  boiling  it  with  acetic  anhydride,  crystallises 
from  alcohol  in  yellow,  prismatic  needles,  and  melts  at  99 — 100°. 
The  product  obtained  from  it  on  reduction  with  zinc-dust  and  acetic 
acid  could  not  be  obtained  crystalline,  and  lack  of  material  prevented 
further  experiments. 

Parahydroxyazo-compounds. — The  acetyl  and  benzoyl  derivatives 
of  parahydroxyazo-compounds,  on  redaction  with  zinc-dust  and  acetic 
acid,  give  only  the  corresponding  hydrazo- compounds.  These  are 
insoluble  in  alkalis,  which  seems  not  to  be  conformable  with  the 
hydrazone  formula.  However,  acetyl  pa  ratolueneazophenol  yields  a 
phenolic  compound  belonging  to  the  diphenyl  series,  and  hence  does 
not  behave  in  accordance  with  the  hydroxyazo-formula. 

Acetylhydroxyazobenzene,  when  reduced  as  described  above  with 
zinc-dust  and  acetic  acid,  yields  acetylhydroxyhydrazohenzene.  The 
latter  is  obtained  in  white  needles  by  precipitation  from  benzene  with 
light  petroleum,  melts  at  114 — 115",  and  is  easily  soluble  in  alcohol 
and  benzene,  sparingly  in  light  petroleum. 

Benzoylhydroxyliydrazobemene  is  obtained  in  a  similar  way  by  re- 
duction of  benzoylhydroxyazobenzene  ;  it  crystallises  in  white  prisms, 
melts  at  173°,  and  is  easily  soluble  in  alcohol,  benzene,  and  ether. 

Acetylparatolueneazophenol,  obtained  by  boiling  tolueneazophenol 
with  acetic  anhydride,  crystallises  from  alcohol  in  orange-yellow 
needles,  and  melts  at  95°.  On  reduction  with  zinc-dust  and  acetic 
acid,  it  yields  the  corresponding  hydrazo- compound,  which  crystallises 
from  benzene  and  petroleum  in  white  prisms,  and  melts  at  106°.  The 
azo-compound  is  more  difficult  to  reduce  with  zinc-dust  and  sulphuric 
acid,  and  the  mixture  requires  heating  on  the  water- bath  for  some 
time.  When  the  reduction  is  complete,  the  mixture  is  made  alkaline, 
and  extracted  with  ether.  The  ethereal  extract  contains  paratoluidine. 
The  alkaline  solution  rapidly  becomes  blue;  it  was  acidified  and  again 
extracted  with  ether,  when  a  compound  was  obtained  isomeric  with 
the  above  hydrazo-compound;  this  melts  at  141°,  is  soluble  in  acids 
and  strong  sodium  hydroxide,  and  becomes  intensely  blue  in  alkaline 
solution  on  exposure.  Ferric  chloride  colours  the  acid  solution  dark- 
red.  The  author  believes  it  to  be  a  diphenyl  derivative  of  the  con- 
stitution [OH  :  NH2 :  Me  :  NHAc  =  3  :  6  :  3'  :  6'] . 

Pseudocumeneazophenol  is  prepared  by  the  action  of  diazopseudo- 
cumene  chloride  on  phenol  dissolved  in  soda.  It  is  precipitated  from 
the  solution  by  carbonic  anhydride,  and  may  be  purified  by  dissolving 
it  in  strong  ammonia  and  reprecipitation,  it  forms  small,  yellow  leaflets, 
melts  at  94°,  and  is  easily  soluble  in  alcohol  and  benzene,  sparingly  in 
light  petroleum.      The  acetyl  compound,  prepared  by  boiling  it  with 
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acetic  anbydride,  crystallises  from  alcohol  in  long,  orange-red  needles, 
and  melts  at  105''. 

Acetylpseudocunieneliydrazoplienol  is  obtained  by  reducing  the  fore- 
going compound  with  zinc-dust  and  acetic  acid  ;  it  crystallises  from 
benzene  and  petroleum  in  long,  colourless  needles,  and  melts  at 
102—103°. 

The  acetate  and  benzoate  of  benzeneazo-a-naphtbol  yield  the  corre- 
sponding hydrazo-compouuds  on  reduction. 

Acetylbenzenehydrazo-oc-naphthol  crystallises  from  benzene  and 
petroleum  in  white  leaflets,  and  melts  at  157". 

Benzoylbenzeneht/drazo-a-naphthol  crystallises  in  small  prisms,  melts 
I  at  162°,  and  is  easily  soluble  in  alcohol,  ether,  and  benzene. 

Acetylortlioiiitroliydroxyazohenzene,  obtained  by  heating  tbe  azo- 
[ compound  witli  acetic  anhydride,  separates  from  alcohol  in  yellow 
I  crystals,  and  melts  at  109°.  On  reduction  with  zinc-dust  and  acetic 
jacid,  it  yielded  products  which  were  difficult  to  obtain  crystalline, 
f  On  reduction  with  zinc  and  hydrochloric  acid,  orthophenylenediamine 
was  obtained. 

The  authors  formulate  all  the  above  compounds  as  hydrazones  of 
quinones,  and  maintain  that  the  results  are  in  agreement  with  these 
formulae.  They  also  discuss  the  two  most  powerful  arguments  in 
favour  of  the  old  formulse,  namely,  the  behaviour  of  hydroxyazo- 
compounds  on  alkylatiou,  and  their  formation  from  diazo-salts  and 
phenols,  and  show  that  they  do  not  necessarily  compel  the  acceptance 
of  the  old  formula.  E.  C.  R. 


Cryoscopic  Experiments.  By  H.  Goldschmidt  {Bpt.,  24, 
2317 — 2323). — Diazoamido-compounds  dissolved  in  aromatic  amines 
very  easily  undergo  change  into  amidoazo-compounds  in  the  presence 
of  salts  of  aromatic  amines.  The  author  has  instituted  a  series  of 
experiments  to  determine  if  the  hydrochlorides  of  aniline  bases  which 
are  electrolytes  in  aqueous  solution  are  also  capable  of  dissociation 
when  dissolved  in  amines.  The  method  employed  was  to  observe  the 
lowering  of  the  freezing  point  of  the  solution.  Paratoluidine  was 
employed  as  the  solvent  (Eykman,  Zeit.  physikal.  Chem.,  4,  497). 
Diazoamido-compounds,  amidoazo-compounds,  aromatic  amines,  and 
their  salts  were  examined.  The  results  show  that  the  electrolytes  do 
not  give  a  larger  molecular  depression  than  the  non-electrolytes.  The 
non-electrolytes  give  numbers  agreeing  with  Eykman's  ;  the  electro- 
lytes give  numbers  distinctly  lower. 

The  molecular  depressions  of  diazoamido-compounds,  amidoazo-' 
compounds,  and  aromatic  amines  are  near  together,  and  are  near  to 
the  number  determined  by  Eykman  for  many  compounds,  that  is,  about 
51.     Aniline  gives  a  smaller  constant  than  /3-naphthylamine. 

Paratoluidine  hydrochloride,  benzylamine  hydrochloride,  and  tri- 
methylphenylium  iodide  give  a  molecular  depression  of  about  40. 
Aniline,  pseudocumidine,  and  /3-naphthylamine  hydrochlorides  give 
very  large  molecular  depressions,  the  explanation  being  that  in  solu- 
tion in  paratoluidine  these  salts  are  decomposed  with  formation 
of    the   free   base   and   paratoluidine   hydrochloride.     The   observed 
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molecular  depressions  were  about  eqnal  to  the  sum  of  the  depressions 
of  the  free  base  and  paratoluidine  hydrochloride. 

The  author  has  studied  the  conversion  of  diazoamidobenzene  into 
amidoazotoluene  by  paratoluidine  hydrochloride  in  paratoluidine  solu- 
tion. On  adding  paratoluidine  hydrochloride  to  the  solution  of  the 
diazoamido- compound,  a  lowering  of  the  freezing  point  was  observed, 
corresponding  with  the  evolution  of  2  mols.  of  aniline,  as  expressed 
in  the  equation 

PhNs-NHPh  -f  2C7H/NH2  =  C,H,-T^2-CvHe-^H2  +  2PhNHo. 

The  author  is  engaged  on  the  further  study  of  these  phenomena. 

E.  C.  R. 

Action  of  Carbonyl  Sulphide,  Carbonyl  Chloride,  and  Alkyl 
Chlorocarbonates  on  Phenylhydrazine.  By  G.  Heller  {Amialen, 
263,  269 — 283) . — PhenylhydrazwephenyJsemitMocarbazate,  CisHigNiO, 
is  obtained  in  crystals  when  carbonyl  sulphide  is  passed  into  a  well- 
cooled,  ethereal  solution  of  phenylhydrazine  ;  it  melts  at  82 — 84°  with 
decomposition,  when  quickly  heated,  and  is  only  sparingly  soluble  in 
water,  benzene,  ether,  and  light  petroleum,  but  more  readily  in  alcohol 
and  chloroform.  It  is  unstable,  reduces  Fehling's  solution  on  boiling, 
and  has,  probably,  the  constitution  ]SrHPh-NH-C0-SH,NH2-NHPh. 
When  treated  with  warm  alcoholic  ammonia,  it  is  converted  into  a 
crystalline  compound  of  the  composition  C^HnNgOS  ;  this  substance 
is  readily  soluble  in  water,  warm  alcohol,  and  acetone,  but  more 
sparingly  in  ether,  chloroform,  and  benzene,  and  is  probably  the 
ammonium  salt  of  the  acid.  In  aqueous  solutions  of  this  ammonium 
salt,  metallic  salts  produce  precipitates  which  are  decomposed  on 
boiling,  with  formation  of  the  sulphide  of  the  metal  ;  the  free  acid 
cannot  be  isolated.  When  phenylhydrazine  phenylsemithiocarbazate 
is  heated  in  open  vessels  at  a  temperature  above  its  melting  point,  it 
is  completely  decomposed,  leaving  a  residue  of  phenylhydrazine ;  but 
when  the  dry  salt  is  heated  in  sealed  tubes  it  is  converted  into  di- 
phenylcarbazide  (m.  p.  163°),  carbamide,  aniline,  diphenylcarbamide, 
carbon  bisulphide,  and  ammonia. 

Diphenylcarhazone,  NPhiN-CO-NH-NHPh,  is  obtained  when  di- 
phenylcarbazide  is  boiled  for  about  10  minutes  with  alcoholic  potash, 
and  the  cold,  filtered  solution  acidified  with  dilute  sulphuric  acid. 
It  crystallises  from  benzene  in  orange-red  needles,  melts  at  157°  with 
decomposition,  and  is  readily  soluble  in  alcohol,  benzene,  and  chloro- 
form, but  insoluble  in  water;  it  dissolves  in  cold,  concentrated  sulph- 
uric acid,  yielding  an  intensely  carmine-red  solution.  Its  alkaline 
solution  reduces  Fehling's  solution,  gives  precipitates  with  solutions 
of  metallic  salts,  and  is  readily  reduced  by  alcohol  and  zinc-dust,  with 
formation  of  diphenylcarbazide. 

Phenylhydrazine  and  carbonyl  chloride  combine  readily  in  ethereal 
solution,  forming  diphenylcarbazide,  phenylhydrazine  hydrochloride, 
and  a  small  quantity  of  a  compound  of  high  melting  point,  the  nature 
of  which  was  not  determined  ;  under  the  same  conditions,  phenyl- 
hydrazine  and  thionyl  chloride  yield  diphenylthiocarbazide  and  phenyl- 
hydrazine  hydrochloride. 
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Ethyl  jplienylcarhazate^  NHPh'NIT'COOEt,  is  obtained  when  an 
ethereal  solution  of  ethyl  chlorocarbonate  is  gradually  added  to  a 
well-cooled  ethereal  solution  of  phenylhydrazine,  with  constant 
shaking;  it  crystallises  from  hot  water  in  yellowish  needles,  melts 
at  86 — 87°,  and  is  only  sparingly  soluble  in  cold  water,  but  readily 
in  alcohol,  acetone,  benzene,  chloroform,  ether,  and  hot  water.  It 
reduces  Fehling's  solution  on  warming,  dissolves  freely  in  concen- 
trated mineral  acids,  and,  on  oxidation  with  mercuric  oxide  in 
chloroform  solution,  it  seems  to  be  converted  into  an  azo-compouiid 
of  the  constitution  NPh!N'COOEt;  when  healed  with  aniline  at 
210 — 215°  it  is  converted  into  diphenylsemicarbazide  (m.  p.  172 — 173°). 
The  acetyl  derivative,  C11H14N2O3,  crystallises  from  water  in  slendei", 
colourless  needles,  sinters  together  at  97°,  melts  at  102 — 103°, 
and  is  only  sparingly  soluble  in  ether  and  light  petroleum,  but  more 
readily  in  alcohol,  benzene,  acetone,  chloroform,  and  glacial  acetic 
acid. 

Methyl  pJienylcarhazate,  NHPh'KH'COOMe,  prepared  from  methyl 

chlorocarbonate    in  like  manner,  crystallises  from  water  in  prisms, 

melts    at    115 — 117°,  and    resembles    the    ethyl    salt   in  properties. 

When    heated    at    230 — 240°  for  some    time,  it  is  decomposed  into 

methyl   alcohol  and  diphenylurazine  (m.  p.  264°),  identical  with  the 

compound  obtained  by  Pinner  (Ber.,  21,  2330)  from  phenylsemicarb- 

azide ;    the    constitution   of    diphenylurazine    is    most    probably  ex- 

NPh'NII'CO 
pressed  by  the  formula   I  1        .     The  ethyl  salt  undergoes  an 

analogous  decomposition  into  ethyl  alcohol  and  diphenylurazine. 

P.  S.  K. 
Relations  between  Eurhodines,  Indulines,  and  Safranines. 
By  F.  Kehrmann  and  J.  Messinger  (Ber.,  24,  2167 — 2175;  compare 
this  vol.,  p.  746). — Methylrosiudulone,  CnHi2N20,  is  deposited  in  crys- 
tals when  hydroxynaphthaquinone  is  treated  with  methylortho- 
phenylenediamine  in  concentrated  alcoholic  solution  ;  it  crystallises 
from  a  mixture  of  alcohol  and  benzene  in  vermilion  needles  having 
a  green  reflex,  melts  at  257—259°,  and  is  rather  sparingly  soluble 
in  ether,  alcohol,  and  benzene,  yielding  yellowish-red  solutions  whicii 
show  a  vermilion  fluorescence.  Its  solution  in  concentrated  sulph- 
uric acid  is  dichroic,  being  dirty  green  in  thin,  and  dark  purple-red 
in  thick,  layers  ;  on  diluting  with  water  the  solution  turns  orange-red. 
The  hydrochloride  crystallises  in  brown  needles  having  a  green  reflex, 
and  is  decomposed  by  water.  On  adding  bromine- water  to  an  acid 
alcoholic  solution  of  methylrosiudulone,  until  the  solution  smells  of 
the  halogen  after  shaking,  and  then  immediately  adding  excess  of 
sulphurous  acid,  a  5ro??io-derivative  is  precipitated  in  red  crystals;  it 
separates  from  glacial  acetic  acid  in  green  needles,  decomposes  at 
about  250",  but  without  melting,  is  very  sparingly  soluble  in  most 
ordinary  organic  solvents,  and  dissolves  in  concentrated  sulphuric 
acid  with   a  dark-green  coloration.     The  constitution  of  methylros- 

indulone  is,  doubtless,  expressed  by  the  formula  C6H4<[-j^-j^  ^CioHsO. 

N 
Me'Jioxynaphthaplienazine,  C6H4<j^^CioH5-OMe,  is  formed,  together 
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■with,  meihylrosindnlone,  wlien  the  eurhodole,  prepared  from  hydr- 
oxynaphthaqiiinone  and  orthophenylenedianiine  as  previously  des- 
cribed, is  boiled  with  methyl  iodide  and  soda  in  methyl  alcoholic 
solution.  The  two  products  are  precipitated  with  water,  the  pre- 
cipitate dissolved  in  boiling  alcohol,  the  solution  mixed  with  con- 
centrated hydrochloric  acid,  and  the  methoxynaphthaphenazine  care- 
fully precipitated  with  water;  on  adding  ammonia  to  the  filtrate, 
methylrosindulone,  identical  with  the  compound  just  described,  is 
precipitated.  Methoxynaphthaphenazine  crystallises  from  boiling 
alcohol  in  long,  light-yellow  needles,  melts  at  176 — 177°,  and  sublimes 
at  a  higher  temperature.  It  is  insoluble  in  alkalis,  but  moderately 
easily  soluble  in  boiling  alcohol,  benzene,  glacial  acetic  acid,  &c.,  and 
it  dissolves  in  concentrated  sulphuric  acid  yielding  an  intensely  yellow 
solution,  from  which  a  salt  is  precipitated  in  almost  colourless  needles 
on  the  addition  of  water  ;  its  solutions  do  not  give  a  precipitate  with 
bromine- water. 

The  above  experiments  prove  that  a-naphthaeurhodole  exists  in  two 
tautomeric  modifications,  and  its  constitution  may,  therefore,  be  ex- 

-  N 
pressed  both  by  the  quinoneimide  formula  CeHi-c^^u^CioHjO  and 

N 
by  the  hydroxy-formula  C6H4<^^^CioH5*OH  ;  it  is  almost  superfla- 

ons  to  remark  that  the  constitution  of  eurhodoles  and  eurhodines  can 
be  expressed  by  the  quinoneimide  fonnnla  only  when  they  contain  a 
hydroxy-  or  amido-group  in  the  para-,  or  perhaps  also  in  the  ortho-, 
position  to  one  of  the  azine-nitrogen  atoms;  this  is  probably  also 
true  in  the  case  of  the  safranines.  F.  S.  K. 

Benzylthiocarbimide.  By  Y.  Meyee  {Annalen,  264,  125—127). 
— An  attempt  to  prepare  an  alkyl  derivative  of  benzylthiocarbimide 
was  nnsnccessful ;  when  benzylthiocarbimide  is  treated  with  benzyl 
chloride  and  sodium  ethoxide  in  alcoholic  solution,  benzyl  sulphide  is 
formed. 

Hydroxylamine  is  not  very  rapidly  decomposed  by  boiling,  con- 
centrated soda,  and  the  distillate  obtained  from  such  a  mixture  fre- 
quently contains  considerable  quantities  of  the  nitrogenous  base. 

F.  S.  K. 

Compounds  prepared  from  Methylphenylchloroformamide 
and  Diphenylchloroformamide.  By  E.  Lellmann  and  E.  Benz 
{tier.,  24,  21u8 — 2116;  see  also  Leilman  and  Barhofer,  Abstr., 
1887,  935). — Methylphenylchloroformamide  readily  acts  on  potassium 
phenate  in  alcoholic  solution,  yielding  potassium  chloride  and  pheriyl 
methi/lpheriylcarbamate, 'NPhM.e'COO\:*h,  which  forms  large,  colourless 
crystals,  melts  at  58°,  and  is  readily  soluble  in  alcohol,  ether,  chloro- 
form, and  benzene.     Orthonitro'phenyl  methylphenylcarbamate, 

NPhMe-COO-C6H4'N02, 

is  prepared  in  a  similar  manner  from  potassium  orthonitrophenate, 
and  crystallises  in  monosymmetric  prisms 

{a:h:c=  1-34084  :  ]  :  1  09509,  /3  =  100°  38'). 
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lb  melfcs  at  110°,  and  is  sparingly  soluble  in  cold,  readily  in  hot, 
alcohol.  The  paranitrophenyl  and  metanitroplienyl  salts  are  both 
crystalline  compounds,  and  melt  at  69 — 70'^  and  105"^  respectively. 

Orthamidophenyl  methylphenylcarbamate,  NPhMe'COO'CfiHi'NHs,  is 
obtained  by  reducing  the  orthonitro-compound  with  stannous  chloride 
and  hydrochloric  acid,  and  crystallises  from  alcohol  in  slender  needles 
melting  at  10:3°.  The  paramido-comipound  forms  needles  melting  at 
104^,  and  the  metaniido-com.-po\ind  is  a  yellow,  crystalline  powder 
melting  at  94°.      Faracresyl  methylphenylcarbamate, 

N'PhMe-COOC6H4Me, 

is  prepared  in  the  same  way  as  the  phenyl  compound,  and  forms 
slender  needles  melting  at  62°. 

Faranitropheyiyl  diphenylcarbamate,  NPh/COO'CeHi'XOa,  crystal- 
lises in  slender,  pale-yellow  needles,  and  melts  at  116°,  whilst  the 
metanttro-comY)onnd  forms  nacreous  plates,  and  melts  at  90°.  Par- 
amidophenyl  diphenylcarbamate,  NPha'COO'CeHi'NHa,  obtained  by  the 
reduction  of  the  paranitro-compound,  forms  yellowish  needles,  and 
melts  at  146°,  whilst  the  -m-e^am^Vio-compound  crystallises  in  reddish 
needles,  and  melts  at  132 — 133°*  Faracresyl  diphenylcarbamate, 
NPha'COO-CeHiMe,  crystallises  from  alcohol  in  silky,  asbestos-like 
aggregates  of  needles,  and  melts  at  81°. 

Alethyldiphenylchloroformamide  also  combines  with  amido-bases ; 
thus  with  aniline  it  yields  methylcarbanilide  at  the  ordinary  tempera- 
ture, but  on  warming  gives  diphenylcarbaraide  almost  exclusively. 
Methylphenylmetanitrophenylcarbamide,  NPhMe*CO*NH'C6H4'N02,  is 
readily  obtained  by  the  action  of  2  mols.  of  metanitraniline  on  1  mol. 
of  methylphenylchloroformamide  at  90'',  and  forms  greenish-yellow 
needles  which  melt  at  230°,  and  dissolve  readily  in  hot  alcohol.  On 
reduction  with  stannous  chloride  and  hydrochloric  acid,  it  is  con- 
verted into  TYiethylphenyhnetamidophenylcarbamide, 

NPhMe-CO-NH-CeHi-NHs, 

which  crystallises  in  white,  matted  needles,  and,  at  190 — 200°, 
gradually  decomposes  into  methylaniline  and  metaphenylenecarbamide 

C6H4<^^>CO  (compare  Abslr.,  1885,  977). 

Methylphenylchloroformamide  also  reacts  with  aromatic  hydro- 
carbons in  presence  of  aluminium  chloride.  Benzene  is  thus  con- 
verted into  benzoylmethylanilide,  and  toluene  into  methylphenylpara- 
toluamide,  C6H4Me'CO*M  AlePh  ;  the  latter  crystallises  in  large,  yel- 
lowish, monosymmetric  crystals  (a  :  b  :  c  =  2*67609  :  1  :  235724,  /B  = 
108"^  44'),  melts  at  70°,  is  readily  soluble  in  alcohol,  ether,  chloro- 
form, and  light  petroleum,  and,  on  hydrolysis,  yields  paratoluic  acid 
and  methylaniline.  Methylphenylxyloylamide,  C6H3Me2*CO*IS'MePh 
(CH3  :  CH3  :  CO-NMePh  =  4  :  2  :  1),  is  obtained  in  the  same  way 
from  metaxylene,  and  crystallises  from  light  petroleum  in  small,  pale- 
yellow  crystals  melting  at  54°.  The  corresponding  4:3: 1-compound, 
prepared  from  orthoxylene,  forms  large,  flesh-coloured,  asymmetric 
crystals  {a  :  b  :  c  =  0*49009  :  1  :  0*55605,  a  =  118"  7'  20",  /3  = 
109°  44'  40",  7  =  58°  83' ;  A  =   111°  33'  50",  B  =  97°  0'  60",  C  = 
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64°  6'  20"),  and  melts  at  78°;  whilst  the  5  :  2  : 1-componnd  from 
paraxylene  crystallises  from  ether  in  pink  plates,  and  melts  at  74°. 
Tlie  last  three  compounds  all  yield  the  corresponding  xylylic  acids 
on  hydrolysis.  H.  Gr.  C. 

Seleno-  and  Thio- derivatives  of  Ethylamine  and  Propylamine. 
By  V.  CoBLENTZ  (Ber.,  24,  2131—2136)  :  compare  Gabriel  and 
Lauer,  Abstr.,  1890,  472). — Thiocarhimidoethylphthalimide, 

C8H402:n-ch,-ch2-scn-, 

prepared  by  heating  bromethylphthalimide  with  potassium  thio- 
carbimide  at  100°  in  alcoholic  solution,  separates  from  alcohol  in 
colourless  crystals  melting  at  108° ;  when  treated  with  10  per  cent, 
potash,  it  is  converted  into  ethyldisulphidedipJithalamic  acid, 

S2(CH2-CH2-NH-CO-C6H4-COOH)2. 

This  acid  separates  from  hot  alcohol  in  colourless  crystals,  melts  at 
128 — 130°,  and  is  decomposed  by  concentrated  hydrochloric  acid  at 
180°  into  phthalic  acid  and  dithioethylamine  (compare  Coblentz  and 
Gabriel,  this  vol.,  p.  817)  ;  the  picrate  of  this  base  crystallises  from 
hot  alcohol  in  yellow  needles,  melts  at  198 — 200°,  and  has  the  compo- 
sition C4Ha2N'2S2,2C6H3N307. 

(S-Selenocarhimidoethylphthalimide,  C8H402!N*CH2*CH2*SeCN',  ob- 
tained in  like  manner  from  potassium  selenocyanide,  is  a  colourless, 
crystalline  compound  melting  at  124 — 125°  ;  when  boiled  w^th  10  per 
cent,  potash,  it  is  converted  into  ethyl- ^-diselenidodiphthalamic  acid., 
Se2(CH2-CH2-NH-CO-C6H4-COOH)2,  a  yellowish,  crystalline  compound 
melting  at  118—119°. 

<^/-8elenocarbimidop7'opylphthaUm}de,  Ci2Hin^2Se02,  prepared  from 
bromopropylphthalimide  and  potassium  selenocyanide,  melts  at  102°, 
and  is  converted  into  propyl-^^-diselenidodiphthalamic  acid, 

C22H24N206Se2, 

by  hot  potash  ;  this  acid  separates  from  alcohol  in  crvstals  melting 
at  84°. 

Diselenoethylamine  hydrochloride,  Se2(CIT2'CH2'NH2)2,2HCl,  is  ob- 
tained when  ethyl-^-diselenidodiphthalamic  acid  is  heated  at  180° 
with  concentrated  hydrochloric  acid;  it  melts  at  188°.  The  picrate, 
C4Hi2N2Se2,2C6H3N307,  crystallises  from  alcohol  in  orange  needles, 
and  melts  at  178°. 

Biselenopropylamine  hydrochloride,  C6Hi6lS'2Se2,2HCl,  prepared  from 
propyl-7-diselenidophthalamic  acid  in  like  manner,  separates  from 
alcohol  in  crystals  melting  at  170°;  the  picrate,  C6Hi6N2Se2,2C6H3N307, 
forms  orange  crystals,  and  melts  at  165°.  F.  S.  K. 

Action  of  Alkali  Hypochlorites  and  Hypobromites  on  some 
Imides  and  Phthalodiamide.  By  S.  Hoogewerpf  and  W.  A.  vax 
DoEP  (Rec.  Trav.  Ghim.,  10,  4 — 12). — Succinimide,  treated  in 
alkaline  solution  with  potassium  hypobromite,  yields /3-amidopropionic 
acid. 

The  imide  (1  mol.)   is  dissolved  in  a  solution  containing  potash 
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(6  mols.)  and  hypobromite  (1  moL),  and  heated  for  two  hours  at 
50 — 60°.  The  liquid  contains  potassium  /:^-amidopropionate ;  it  is 
acidified  with  hydrochloric  acid,  evaporated  to  dryness,  mixed  with 
absolute  alcohol,  and  dry  hydrogen  chloride  passed  through  the  mix- 
ture, which  is  then  filtered,  and  the  filtrate  evaporated  to  dryness. 
The  residue  is  dissolved  in  water,  and  treated  on  the  water-bath  with 
silver  sulphate,  again  filtered,  traces  of  silver  precipitated  with 
hydrogen  sulphide,  and  finally  it  is  boiled  with  baryta  in  excess.  The 
barium  salt  now  in  solution  is  decomposed  by  sulphuric  acid,  and  the 
filtrate  evaporated.  The  melting  point  fonnd  by  the  authors  for 
/3-amidopropionic  acid  is  196°  ;  it  is  given  by  Beilsteinas  180°,  and  has 
been  found  by  E.  Mulder  (Ber.,  9,  1902)  to  be  190°.  The  substance 
formed  by  the  action  of  the  hypobromite  on  the  imide  is 

NKBr-CO-CHa-CHa-COOH, 


+  NH2-CH2-CH/COOK. 


and  in  alkaline  solution  this  undergoes  transformation  as  follows 


The  authors  suppose  that  the  salt  COBr-NK-CsHi-COOK  is  formed 
an  intermediate  product  (see  Bee.  Trau.  GIdm.,  8,  173).  Phthal- 
mide  undergoes  a  similar  reaction  with  the  production  of  anthranilic 
acid.  The  iuiide  is  heated  with  alkaline  hypobromite  and  potash  at 
80°,  the  resulting  product  is  acidified  with  acetic  acid,  and  the 
insoluble  copper  salt  precipitated  with  copper  acetate.     The  copper 

It  is  suspended  in  water,  and  decomposed   by  hydrogen  sulphide. 

he  anthranilic  acid  obtained  is  85  per  cent,  of  that  required  by 
theory.  The  mechanism  of  the  reaction  is  analogous  to  that  describeil 
above,  the  compound  NKBr-CO-CeH^-COOK  being  first  formed  and 
then  decomposing.  Phthalimide  reacts  in  like  manner  with  other 
alkaline  or  alkaline-earthy  hypobromites  or  with  hypochlorites.  The 
identity  of  the  acid  prepared  with  orthamidobenzoic  acid  was 
proved. 

The  sulphate  of  anthranilic  acid  crystallises  with  1  mol.  H2O,  not 
2  mols.  as  usually  stated.  The  anthranilic  acid  obtained  from  phthal- 
imide is  nearly  pure  It  may  be  further  purified  by  crystallisation 
from  water,  but  then  becomes  somewhat  yellow  in  colour.  A  better 
method  of  purification  consists  in  the  recry stall isation  of  the  sulphate 
from  alcohol  and  the  decomposition  of  the  salt  by  the  exact  quantity 
of  baryta  solution  of  known  strength.  Liebig's  method  of  recrystal- 
lising  the  calcium  salt  from  water  and  decomposing  it  with  acetic 
acid  yields  a  very  pure  product.  Solutions  of  anthranilic  acid 
generally  exhibit  fluorescence;  this  becomes  less  marked  on  farther 
purification,  but  is  again  intensified  on  exposure  to  light. 

The  retarding  effect  on  alcoholic  and  acetic  fermentations  exercised 
by  anthranilic  acid  is  much  inferior  to  that  of  salicylic  acid.  It 
requires  from  3  to  5  parts  of  anthranilic  acid  to  exert  the  same  effect 
on  the  lactic  fermentation  as  1  part  of  salicylic  acid.  As  the  arti- 
ficial salicylic  acid  of  commerce  is  often  contaminated  with  impuritits 
which  modify  its  therapeutic  properties  (see  Pharm.  J.  Trans.,  Nov., 
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1890,  and  Fischer,  Pharm.  Zeit.,  1889,  42),  the  easy  transformation 
o£  anthranilic  acid  into  a  very  pure  salicylic  acid  by  nitrous  acid 
becomes  of  some  importance. 

Phthalodiamide,  treated  with  hypochlorite  or,  preferably,  hypo- 
bromite  in  the  same  manner,  yields  benzoylenecarbamide.  After 
heating  at  80°,  a  current  of  carbonic  anhydride  is  pnssed,  and  the 
carbamide  deposited  is  recrystallised  from  glacial  acetic  acid.  It  is 
ibund  to  be  identical  with  the  benzoylenecarbamide  prepared  by 
Griess'  method.  If  2  mols.  of  hypobromite  be  employed  to  1  of 
phthalodiamide,  a  benzoylenecarbamide  bromide  is  obtained.  The 
transformation  of  phthalodiamide  into  benzoylenecarbamide  may  be 
interpreted  by  the  use  of  either  the  symmetrical  or  the  unsymme- 
trical  formula  for  the  amide ;  Wislicenns'  results  (Annalen,  242,  40) 
render  the  latter  probable. 

The  phthalimide  reaction  described  above  leaves  open  the  ques- 
tion of  the  constitution  of  this  imide  ;  the  ease  with  which  phthal- 
imide may  be  converted  into  an  amide  renders  it  probable  that  the 
amide  and  the  imide  possess  au  analogous  constitution.  Sand- 
meyer's  experiments  support  the  unsymmetrical  formula  (Ber.,  18, 
1499)  ;  those  of  Kuhara  (Amer.  Chem.  J.,  3,  26)  and  Auger  (Bull.  ISoc. 
Chirn.  [2],  49,  345)  rather  lead  to  its  rejection.  The  authors  have 
undertaken  researches  for  the  purpose  of  settling  the  constitution  of 
phthalimide  and  its  isomerides. 

Assuming  the  unsymmetrical  constitution  for  phthalodiamide,  the 
first  stage  in  the  formation  of  benzoylenecarbamide  may  be  given  as 

CO<^^">C<^g^  +  KOBr  =  CO<^^>C<^^J^'"  +  H,0.     A 

similar  molecular  migration  has  been  noticed  previously  (Bee.  Trav. 
Chim.,  9,  87)  to  that  which  now  takes  place  in  the  alkaline  solution, 
with  formation  of  potassium  orthoureidobenzoate, 

COOK-C6H4-NH-CONH2. 

This  salt  is  unstable,  and  readily  suffers  transformation,  even  in 
alkaline    solution,    into   the    potassium  salt  of  benzoylenecarbamide, 

When  dilute  hydrochloric  acid  is  added  to  a  solution  of  phthalyl 
chloiide  in  excess  of  ammonia,  prepared  in  the  cold,  a  substance  is 
obtained  isomeric  with  phthalimide.  This  /3-imide  has  acid  proper- 
ties, dissolves  in  solution  of  potassium  carbonate  with  evolution  of 
carbonic  anhydride,  and  is  reprecipitated  on  adding  hydrochloric 
acid  to  the  solution.  Boiling  water  decomposes  it  readily.  Its  melt- 
ing point  is  generally  found  between  180°  and  190°;  when  heated  further, 
the  mass  melts,  resolidifies,  and  is  transformed  into  the  a-imide 
(ordinary  phthalimide).  W.  T. 

Reduction  of  Trimethylgallamide ;  Acetylgall  amide.  By  M. 
Marx  (Annalen,  263,  249 — 259 ;  compare  Hutchinson,  this  vol.,  p.  561). 
—  Trimethylgallamide,  CfiH2(OMe)3"CONHo,  can  be  prepared  by  gradu- 
ally adding  a  concentrated  solution    of  potash  (3   mols.)    in   methyl 


be 
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nlcohol  to  a  boiling  mixture  of  methyl  alcohol  and  methyl  iodide 
(;>  mols.)  in  which  pure  gallaraide  is  suspended  ;  it  crystallises  from 
dilute  alcohol  in  colourless,  lustrous  prisms,  melts  at  176 — 177°,  and 
is  only  sparingly  soluble  in  water,  but  more  readily  in  ether,  alcohol, 
and  chloroform ;  it  is  not  acted  on  by  mineral  acids  in  the  cold,  but  it 
is  converted  into  trimethylgallic  acid  (m.  p.  168 — 170°)  by  boiling 
soda. 

Trimethylgallyl  alcohol,  C6H2(OMe);i*CH2*OH,  is  obtained,  together 
ith  hexamethoxybenzile,  and  probably  also  the  corresponding  hydro- 
enzoin,  when  trimethylgallamide  (20  grams)  is  reduced  with  2^  per 
cent,  sodium  amalgam  (1  kilo.)  in  alcoholic  solution,  dilute  sulphuric 
acid  being  constantly  added  in  order  to  keep  the  solution  acid ;  when 
reduction  takes  place  in  strongly  acid  solution,  the  alcohol  is  the 
principal  product,  but  in  only  slightly  acid  solution  the  best  yield  of 
the  benzile  is  obtained  ;  in  alkaline  solution,  brown,  resinous  products 
are  formed.  The  solution  is  filtered  from  the  precipitated  hexa- 
methoxybenzile, evaporated  until  free  from  alcohol,  filtered  again  to 
separate  the  crystals  of  hexamethoxybenzoin,  and  then  extracted 
with  ether;  on  evaporating  the  ethereal  solution,  the  alcohol  remains 
as  an  oil,  mixed,  however,  with  a  little  of  the  benzoin,  from  which  it 
is  separated  by  solution  in  a  small  quantity  of  ether.  It  is  a  yellowish 
oil,  boils  at  228°  under  a  pressure  of  25  mm.,  and  is  very  readily 
soluble  in  alcohol,  ether,  and  benzene,  but  only  very  sparingly  in 
cold  water;  it  dissolves  in  concentrated  sulphuric  acid  with  a  deep- 
red  coloration,  and  it  is  completely  destroyed  by  concentrated  hydro- 
chloric acid  at  100°. 

Hexamethoxybenzile,  C6H2(OMe)3*CO-CO*CfiH2(OMe)3,  crystallises  in 
ellow,  lustrous  needles,  melts  at  189°,  and  is  insoluble  in  water  and 
alkalis,  and  only  sparingly  soluble  in  cold  alcohol,  but  more  readily  in 
ether,  chloroform,  benzene,  and  glacial  acetic  acid.  It  dissolves  in 
concentrated  sulphuric  acid  with  a  bluish-green  coloration  which  soon 
becomes  of  a  lighter  shade;  it  is  notdecomposed  by  boiling  concentrated 
hydrochloric  acid,  and  it  combines  with  phenylhydrazine  and  with 
hydroxylamine. 

Hexamethoxyhenzilic  acid,  OH*C[C6H2(OMe)3]2-COOH,  can  be  ob- 
tained by  melting  the  preceding  compound  with  potash,  but  is  best 
prepared  by  boiling  it  with  5  per  cent,  potash  for  about  six  hours.  It 
crystallises  from  water  in  long,  colourless  prisms,  melts  at  175°  with 
decomposition,  and  is  readily  soluble  in  alcohol,  ether,  and  benzene, 
but  only  sparingly  in  water;  with  concentrated  sulphuric  acid,  it 
gives  a  deep-blue  coloration  which  soon  changes  to  a  dirty-green. 

Hexamethoxydeoxybenzoin,  C6H2(OMe)3'CO-CH2-G6H2(OMe)3,  pre- 
pared by  reducing  hexamethoxybenzile  with  zinc-dust  and  acetic  acid, 
(Mystallises  from  dilute  alcohol  in  long,  colourless  needles,  melts  at 
161 — 162°,  and  is  insoluble  in  cold  water  and  alkalis,  but  readily  solu- 
ble in  alcohol,  ether,  and  chloroform  ;  it  dissolves  in  concentrated  sulph- 
uric acid,  yielding  a  deep-red  solution  which  quickly  turns  yellowish- 
brown.  The  corresponding  hydrobenzo'in,  obtained  in  the  preparation 
of  trimethylgallyl  alcohol,  crystallises  from  dilute  alcohol  in  colourless 
needles,  melts  at  217°,  and  is  insoluble  in  water  and  alkalis;  it  does 
Pot  reduce  Fehling's  solution,  and  it  dissolves  in  concentrated  sulph- 
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Tiric  acid  with  a  deep-blue  cjloration   which  disappears  after  some 
hours'  time. 

Tetracetylgallamide,  CisHisNOe,  is  deposited  in  crystals  when  gall- 
amide  (10  grams)  is  dissolved  in  warm  acetic  anhydride  (50  grams), 
the  solution  heated  for  a  few  minutes,  and  then  allowed  to  cool,  crys- 
tallisation being  promoted  by  rubbing ;  it  separates  from  alcohol  in 
colourless,  lustrous  prisms,  melts  at  210°,  and  is  only  sparingly 
soluble  in  benzene,  alcohol,  light  petroleum,  and  glacial  acetic  acid, 
and  insoluble  in  water  and  ether ;  it  is  decomposed  by  cold  soda  and 
by  boiling  water.  The  triacetyl  derivative,  CiaHiaNO;,  is  obtained 
•when  the  filtrate  from  the  tetracetyl  derivative  is  repeatedly  evapo. 
rated  with  alcohol ;  it  crystallises  from  water  in  colourless  prisms, 
melts  at  163°,  and  is  moderately  easily  soluble  in  alcohol,  but  only 
sparingly  in  water,  and  insoluble  in  ether  ;  it  is  probably  identical 
with  the  impure  acetyl  derivative  (m.  p.  about  150°)  described  by 
Schiff  and  Pons  (Abstr.,  1885,  796).  F.  S.  K. 

Acids  of  the  Fumaric  Series.  By  C.  A.  Bischoff  (Ber.,  24, 
20ol — 2025). — The  compound  obtained  by  heating  malic  dianilide 
with  acetic  anhydride,  to  which  the  formula  C32H28N4O4  was  given 
(Abstr.,  1890,  1162),  is  now  identified  as  f  umaric  dianilide,  CifiHuNoOo, 
since  it  is  obtained  from  fumaric  diohloride  by  the  action  of  aniline, 
yields  Anschiitz's  fumaranilic  acid  (m.  p.  230 — 232°),  the  so-called 
diphenyl-a7-diketopiperazine-/J^-homocarboxylic  acid  of  the  author 
and  Nastvogel  (loc.  cit.),  when  heated  with  10  per  cent,  alcoholic 
potash  (2  mol.  prop.)  in  a  reflux  apparatus  for  three  hours,  and  is 
converted  into  fumaric  acid  by  treatment  in  amyl  alcohol  solution 
with  sodium.  The  constitution  of  fumaric  diparatoluidide  (loc.  cif.) 
has  been  confirmed  by  its  synthesis  from  fumaric  dichloride  and 
paratoluidine. 

The  substance  left  undissolved  when  the  product  of  the  action  of 
acetic  anhydride  on  malic  a-dinaphthalide  is  extracted  successively 
with  acetic  acid,  dilute  ammonia,  and  water,  and  provisionally  re- 
garded as  the  acetyl  derivative,  CafiHjaN'aOi  {loc.  cit.),  consists  of  about 
40  per  cent,  of  the  acetyl  derivative  and  60  per  cent,  of  fumaric 
a-dmaphthalide,  and  is  separated  into  its  constituents  by  extraction 
with  alcohol,  in  which  the  former  is  soluble  and  the  latter  insoluble. 

Acetomalic  ci-dinajphtlialide, 

CioH/NH-CO-CH(OAc)-CH2-CO-NH-CioH7, 

melts  at  232°,  and,  when  heated  in  an  oil-bath  at  240 — 250°,  decom- 
poses into  acetic  acid  and  fumaric  a-dinaphthalide ;  hence  the  propor- 
tion of  the  two  constituents  in  the  above  product  is  dependent  on  the 
duration  and  temperature  of  the  reaction.  Fumario  a,-dhiaphthalide, 
C2iH,8N202,  does  not  melt  below  360°,  and  is  practically  insoluble  in 
all  the  ordinary  solvents,  and  only  sparingly  soluble  in  nitrobenzene 
or  aniline.  On  treatment  with  10  per  cent,  alcoholic  potash,  it  yields 
fumaric  acid,  a-naphthylamine,  and  a  small  quantity  of  a  compound 
whicn  crystallises  from  acetone  in  slender  needles,  and  consists  prob- 
ably of  fumaronaphthylic  acid.  Piperazine  derivatives,  therefore,  are 
not  obtained  by  the  action  of  acetic  anhydride  on  malic  dianilide  and 
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its  bomolognes,  and  tbe  further  investigation  of  these  compounds  has 
been  abandoned. 

Acetomalanil,    C0<„-^,„  .    .    >  ^  ,  obtained  by  digesting  malanil 

dissolved  in  benzene  with  the  calculated  quantity  of  acetic  chloride,  is 
a  colourless,  crystalline  substance  which  melts  at  137°,  and  is  readily 
soluble  in  most  solvents,  but  very  sparingly  soluble  in  cold  water. 
Acetomalic  j^-napJithil,  C16H13NO4,  prepared  in  like  manner  from 
malic  ^-naphthil  {loc.  cit.),  crystallises  in  colourless  scales,  and  melts 
at  116°. 


m 
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In  an  earlier  paper,  it  has  been  shown  that  mesaconic  and  citraconic 
ids  can  be  prepared  from  ethyl  chloropropenyltricarboxylate  (Abstr., 
890,  1101)  ;  the  preparation  of  homologues  of  these  acids  from  ethyl 
chlorobutenyltricarboxylate  is  now  described. 

When   ethylic   chlorobutenyltricarboxylate   is  hydrolysed   by  pro- 
nged boiling  with  equal  weights  of  hydrochloric  acid  (sp.  gr.  1'2) 

1  water,  it  is  for  the  most  part  converted  into  ethylmaleic  acid. 

Ethyl  sodiobutenyltricarboxjlate  is  prepared  by  the  action  of 
sodium  wire  (6*9  grams)  on  a  solution  of  ethyl  butenyltricarboxylate 
(82  grams)  in  absolute  ether  (375  c.c).  and  when  the  solution  is 
treated  with  a  10  per  cent,  iodine  solution  (about  72  grams  of  iodine) 
until  the  colour  no  longer  disappears,  and  the  product  is  subsequently 
6a})onified  with  baryta,  a  mixture  of  ethylsuccinic  acid  and  ethyl- 
maleic acid  is  obtained. 

Bromethyl succinic  acid  (m.  p.  202°),  or  the  impure  acid  melting  at 
185°,  obtained  by  the  action  of  bromine  on  butenyl tricarboxylic  acid 
(this  vol.,  p.  291),  is  converted  into  a  mixture  of  ethylfumaric  and 
ethylmaleic  acids  by  boiling  in  a  reflux  apparatus  for  two  days  with 
about  three  times  its  weight  of  concentrated  hydrochloric  acid.  Both 
the  isomeric  bromethylsuccinic  acids  {loc.  cit.),  on  warming  with  an 
equal  weight  of  caustic  potash  dissolved  in  five  times  its  weight  of 
al(  oliol,  yield  ethylmaleic  acid. 

Ethylsuccinic  acid  (15  grams),  on  careful  bromination  in  a  reflux 
apparatus  at  200°  with  bromine  (16  grams),  distillation  of  the  pro- 
duct, and  conversion  of  the  resulting  anhydride  into  acid  by  treat- 
ment with  barium  carbonate  and  subsequent  addition  of  hydrochloric 
acid  to  the  concentrated  filtrate,  yields  ethylmaleic  acid,  free  from 
methylitaconic  acid  and  products  of  higher  melting  point. 

When  ethylsuccinic  anhydride  (36  grams)  is  heated  with  chloro- 
form (40  grams)  and  bromine  (46  grams)  for  five  hours  at  130 — 140", 
it  is  converted  into  bromethylsuccinic  anhydride,  and  this,  when 
heated  at  180°,  begins  to  decompose  with  the  elimination  of  carbonic 
anhydride,  and,  on  distillation  at  220 — 250^,  evolves  hydrogen  bromide 
in  large  quantity,  yielding  a  yellow,  oily  distillate  (28  grams)  con- 
taining methylitaconic  acid  and  ethylmaleic  acid.  Ethylfumaric  acid 
is  not  formed  in  the  reaction. 

Ethylmaleic  acid,  obtained  by  these  methods,  is  identical  in  pro- 
perties with  Fittig  and  Frankel's  methylcitraconic  acid  (Abstr.,  1890, 
585),  and  ethylfumaric  acid  is  identical  with  the  oxypentic  acid  of 
Demar9ay  (compare  Walden,  this  vol.,  p.  1187). 
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Attempts  to  prepare  dimethyl fumaric  acid  by  intramolecular  change 
from  the  maleinoid  form  being  unsuccessful,  experiments  have  been 
made  with  the  object  of  preparing  it  by  other  methods,  but  without 
success.  A  mixture  of  potassium  propionate  and  pyruvic  acid,  when 
heated  at  140°,  gave  pyrotritartaiic  acid  instead  of  dimethylfumaric 
acid,  and  the  attempt  to  prepare  Markownikoff  and  Krestowikoff's 
bibasic  acid  of  the  formula  C6Hs04  (Abstr.,  1881,  1127)  by  the  action 
of  sodium  wire  on  ethyl  a-bromopropioiiate  resulted  in  the  production 
of  so  small  a  quantity  of  substance  that  it  is  as  yet  impossible  to  say 
whether  or  not  this  acid  is  dimethylfumaric  acid. 

Ethyl  chlorobutenyltricarboxylats  boils  at  193°  under  1-3  mm.  pres- 
sure. Butenyltricarboxylic  acid  melts  at  141°,  instead  of  119°  (com- 
pare Polko,  Abstr.,  1888,  134),  and  isobutenyltricarboxylic  acid  at 
148°  instead  of  120°  (compare  Barnstein,  Abstr.,  1888,  135). 

W.  P.  W. 

Action  of  Thiocarbimides  on  Hydroxylamine.  By  H.  v.  d. 
Kall  {Annalen,  263,  260 — 268). — Phenylhydruxythiocarbamide  (com- 
pare Voltmer,  this  vol.,  p.  558)  melts  at  108°,  and  is  insoluble  in 
water,  benzene,  and  light  petroleum,  and  only  sparingly  soluble  in 
ether,  but  readily  in  alcohol  and  acetone. 

Garbanilidophenylhydroxycarbarnide,  NHPh-CO-N(OH)-CO-NHPh, 
separates  in  crystals  when  a  10  per  cent,  aqueous  solution  of  hydroxyl- 
amine is  shaken  with  phenylthiocarbimide  at  the  ordinary  tempera- 
ture;  it  melts  at  178°  with  decomposition,  and  is  readily  soluble  in 
hot  alcohol,  benzene,  and  chloroform,  but  only  sparingly  in  ether  and 
hot  water,  and  insoluble  in  light  petroleum,  cold  water,  alkalis,  and 
dilute  hydrochloric  acid. 

Phenylhydroxy carbamide^  NHPh*CO*NH*OH,  is  deposited  in  red- 
dish, granular  crystals  when  phenylthiocarbimide  is  shaken  with 
excess  of  an  ice-cold  solution  of  hydroxylamine ;  it  separates  from 
ether  in  colourless  crystals,  melts  at  140°  with  decomposition,  and  is 
sparingly  soluble  in  ether  and  water,  but  readily  in  hot  alcohol  and 
soda.  It  reduces  Fehling's  solution  on  warming,  and  combines  readily 
with  phenylthiocarbimide,  forming  carbanilidophenylhydroxy carb- 
amide ;  it  is  decomposed  by  boiling  20  per  cent,  hydrochloric  acid 
with  liberation  of  hydroxylamine  and  formation  of  carbanilidohydr- 
oxycarbamide,  but  boiling  alkalis  decompose  it  into  aniline,  hydroxyl- 
amine, and  carbonic  anhydride. 

Hydroxylamine  thiocarbimide  is  formed  when  hydroxylamine 
sulphate  is  treated  with  barium  thiocarbimide  in  cold,  aqueous  solu- 
tion ;  when  the  filtered  solution  is  warmed,  sulphurous  anhydride  is 
evolved,  sulphur  is  deposited,  and  ammonium  sulphate,  ammonium 
thiocarbimide,  and  ammonium  amidosulphonate  are  produced. 

F.  S.  K. 

Aromatic  Alkyl  Ketones :  their  Oxidation  by  Potassium  Per- 
manganate. By  A.  Glaus  {J.])r.  Chem.  [2],  43,  531—537;  compare 
Abstr.,  1890,  769,  979;  this  vol,  pp.  199,  564).— The  salts  of  para- 
x)lylgly collie  acid  (this  vol.,  p.  564)  are  characterised  by  iheir 
solubility  ;  among  the  salts  of  the  heavy  metals,  only  the  ferric  and 
lead  salts  are  precipitated  by  normal  sodium  paraxylylglj  collate. 
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Paracymyl  efliyl  ketone  [Me  :  COEt  :  Pr  =  1  ;  2  :  4]  is  a  colourless, 
strongly  retractive  liquid  ;  it  boils  at  254°  (uncorr.),  and  is  volatile 
with  steam  ;  it  dissolves  in  most  organic  solvents,  but  not  in  water; 
light  gradually  darkens  it.  When  this  ketone  is  reduced  in  aqueous 
alcoholic  solution  bv  sodium  amalgam,  it  yields  the  secondary  alcohol^ 
CeHaMePrCHEt-OH,  a  yellowish  oil  w^iich  boils  about  300°,  and  will 
not  solidify.  Complete  oxidation  by  nitric  acid  or  permanganate 
converts  the  ketone  into  4-methylisophthalic  acid,  showing  that  the 
ketone  group  and  the  propyl  group  are  in  the  meta- position  to  each 
other.  Limited  oxidation  with  potassium  permanganate  converts  it 
into  paracymylglyoxylic  acid  (this  vol.,  p.  199). 

Paracymyl  propyl  ketone  [Me  :  COPr  :  Pr  =  1  :  2  :  4]  is  a  colour- 
less, strongly  refractive  liquid  which  boils  at  265 — 266°  (uncorr.), 
and  is  hardly  volatile  with  steam.  Reduction  by  sodium  amalgam 
converts  it  into  the  secondary  alcohol^  CeHaMePr'CHPr^'OH,  an  oily, 
yellowish  liquid.  Oxidation  by  potassium  permanganate  converts  the 
ketone  into  paracymylglyoxylic  acid.  A.  G.  B. 


Synthesis  of  Peonol.  Application  of  Perkin's  Reaction  to 
Aromatic  Ketones.  By  Y.  Tahara  (Ber.,  24,  2459— 2462).— The 
substance  (m.  p.  =  45°)  isolated  by  Martin  and  Yagi  (Arch. 
Pharm.,  1878,  Part  IV)  from  the  root  bark  of  Peonia  moutan,  by 
extraction  with  ether,  has  been  recognised  by  Nagai  (Journ.  Japari. 
Pharm.  Soc,  1888,  Nos.  77  and  81)  as  paramethoxyorthohydroxy- 
phenyl  methyl  ketone,  OMe*C6H3(OH)'COMe,  since  it  is  converted 
into  resacetophenone  by  hydrolysis,  and  its  acetyl  derivative,  on 
oxidation  and  subsequent  removal  of  the  acetyl  radicle,  yields  para- 
methoxysalicylic  acid.  According  to  Nagai,  this  substance,  termed  by 
him  peonol,  crystallises  in  colourless,  lustrous  needles  of  aromatic 
odour,  melts  at  50**,  volatilises  with  steam,  and  is  readily  soluble  in 
ether,  alcohol,  chloroform,  benzene,  and  carbon  bisulphide,  but  only 
sparingly  in  hot  water.  It  dissolves  also  in  caustic  alkalis,  form- 
ing well  crystallised  salts,  but  is  insoluble  in  ammonia  and  alkaline 
carbonates.  The  solution  in  concentrated  sulphuric  acid  is  colourless, 
but  that  in  concentrated  nitric  acid  has  an  intense  green  colour. 
Ferric  chloride  colours  the  alcoholic  solution  dark  violet.  The  methyl 
derivative  crvstallises  in  scales  and  melts  at  40° ;  the  acetyl  derivative 
melts  at  465°. 

The  author  has  synthesised  peonol  by  the  partial  methylation  of 
resacetophenone  in  methyl  alcohol  solution  with  methyl  iodide  and 
the  theoretical  quantity  of  caustic  potash,  and  finds  that  it  is  the  sole 
product  of  the  reaction. 

Nasrai  (lac.  cit.)  states  that  when  peonol  is  heated  with  acetic 
anhydride  and  anhydrous  sodium  acetate,  it  yields,  in  addition  to 
acetylpeonol,  two  isomeric  substances  of  the  composition  C13H12O4, 
which  melt  at  130°  and  160°  respectively.  These  crystallise  in 
colourless,  lustrous,  flat  needles,  are  practically  insoluble  in  water  and 
ether,  sparingly  soluble  in  cold  alcohol,  and  tolerably  soluble  in  hot 
alcohol  and  acetic  acid,  and  can  be  separated  by  boiling  with  18  per 
cent,  acetic   acid,  in  which  the  former  is   the  more  soluble.     Both 
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compounds  are  insoluble  in  cold  alkalis,  but  dissolve  with  decomposi- 
tion on  boiling. 

The  author  finds  that  the  reaction  of  acetic  anhydride  and  sodium 
acetate  with  peonol  proceeds  on  the  lines  of  the  Perkin  synthesis, 
and  thus  affords  the  first  instance  of  the  successful  application  of  this 
reaction  to  ketones.  A  similar  reaction  is  also  obtained  with 
resacetophenone,  but  acetophenone  behaves  like  the  majority  of 
ketones.     Details  are  reserved  for  a  later  communication. 

W.  P.  W. 

Derivatives  of  Ethyl  Dinitrophenylacetate.  By  M.  Dittrich 
and  V.  Meyer  (Annalen,  264,  129 — 149). — Mesityl  methyl  ketone, 
CeHaMcs'COMe,  can  be  obtained  by  warming  a  carbon  bisulphide 
solution  of  mesitylene  with  acetic  chloride  in  presence  of  aluminium 
chloride ;  it  is  a  liquid  boiling  at  235 — 236°,  and  having  a  very  cha- 
racteristic, unpleasant  smell. 

Mesitylglyoxylic  acid,  CeHaMca'CO'COOH,  is  formed  when  mesityl 
methyl  ketone  is  oxidised  with  an  alkaline  solution  of  potassium 
permanganate  at  0°,  as  described  by  Gliicksmann  in  the  case  of  aceto- 
phenone (Abstr.,  1889,  1416)  ;  it  separates  from  hot  carbon  bisulphide 
in  well-defined,  yellowish  crystals,  melts  at  112 — 115°  with  previous 
softening,  and  is  only  sparingly  soluble  in  carbon  bisulphide  and 
light  petroleum,  but  readily  in  most  of  the  other  organic  solvents,  and 
also  in  boiling  water. 

Mesitijlacetic  acid,  CeHgMea'CHa'COOH,  prepared  by  heating  the 
})receding  compound  with  hydriodic  acid  and  amorphous  phosphorus 
at  160*^  for  six  hours,  crystallises  from  hot  water  in  slender  needles, 
melts  at  166 — 167",  and  is  readily  soluble  in  most  ordinary  solvents, 
except  water  and  light  petroleum. 

Dinitromesitylacetic  acid,  C6(N02)2Me3'CH2*COOH,  is  formed  when 
the  acid  is  gradually  introduced  into  fuming  nitric  acid,  and  the 
solution  then  boikd  for  some  time;  it  crystallises  from  dilute 
alcohol  in  slender,  lustrous  needles,  melts  at  243°,  and  is  rather  more 
sparingly  soluble  than  mesitylacetic  acid.  The  methyl  salt  crystal- 
lises from  alcohol  in  lustrous  plates,  melts  at  140 — 141^,  and  re- 
sembles the  acid  in  its  behaviour  with  solvents  ;  it  is  not  acted  on 
by  diazobenzene  chloi'ide  or  diazobenzene  sulphate  in  presence  of  an 
aqueous  solution  of  sodium  acetate. 

Dinitromesitylglyoxylic  acid,  C6(N02)2Me3'CO*COOH,  is  best  pre- 
pared by  gradually  adding  mesitylglyoxylic  acid  to  cold  fuming  nitric 
acid  (6  parts),  keeping  the  solution  for  some  time,  and  then  pouring 
it  on  ice ;  it  crystallises  from  hot  water  in  slender  needles  ;  melts  at 
178 — 180°,  decomposes  at  about  213°,  and  is  only  sparingly  soluble  in 
light  petroleum,  but  more  readily  in  the  other  ordinary  solvents. 
The  hydrazone  crystallises  from  dilute  alcohol  in  slender,  yellow 
needles,  and  melts  at  202°  with  decomposition.  The  methyl  salt 
crystallises  from  alcohol  in  broad,  lustrous  needles,  melts  at  158 — 160°, 
and  is  only  sparingly  soluble  in  alcohol,  ether,  and  light  petroleum, 
but  more  readily  in  benzene  and  chloroform. 

The  hydrazone,  C6(N"02)2Me3-C(N2HPh)-COOMe,  is  obtained  when 
methyl  dinitromesitylglyoxylate  is  boiled  with  excess  of  phenyl- 
hydrazine  acetate  in  alcoholic  solution ;  it  crystallises  from  alcohol 
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in  yellow  needles,  melts   at  197 — lOS"*  with  previous  soffcenino",   and 
decomposes  at  210 — 220°.     The  corresponding  acid^ 

C6(N02)2Me3-C(N2HPh)-COOH, 

is  formed  in  small  quantities  when  the  metbyl  salt  is  boiled  with  con- 
centrated potash  for  a  short  time,  but  most  of  the  methyl  salt 
remains  unchanged ;  as,  under  these  conditions,  a  condensation 
analogous  to  that  which  occurs  in  the  case  of  the  hydrazone  of  raethvl 
dinitrophenylacetate  (compare  Meyer,  Abstr.,  1889,  516)  does  not 
take  place,  it  would  seem  that  it  is  the  nitro-group  in  the  ortho- 
position  to  the  carbon  chain  which  is  eliminated  as  potassium  nitrite 
in  the  formation  of  nitrophenylindazolecarboxylic  acid  from  the 
hydrazone  of  methyl  dinitrophenylacetate. 

Pseudocuminyl  methyl  ketone,  CfiHaMes'COMe,  boils  at  249 — 252°. 

Fseudocumylgh/oxylic  acid,  GfiHoMea'CO'COOH,  prepared  by 
oxidising  pseudocuminyl  methyl  ketone  by  Gliicksmann's  method  (loc. 
cit.),  crystallises  from  light  petroleum  in  colourless  needles,  melts  at 
about  75",  and  is  very  readily  soluble  in  all  the  ordinary  solvents 
except  water  and  light  petroleum.  When  treated  with  fuming  nitric 
acid  at  —17",  it  yields  only  resinous  products  ;  with  weaker  acid  it  is 
converted  into  a  crystalline  mononiti-o-derivative,  which  begins  to 
decompose  at  90°  and  melts  at  about  160°.  F.  S.  K. 

Preparation  of  Unsaturated  Aromatic  Acids.  By  L.  Edeleano 
(Bull.  Soc.  Chim.  [8],  5,  170 — 172). — In  a  previous  communication, 
the  author  described  the  preparation  of  cinnamic  acid  according  to 
the  equation 

CeHs-COH  +  CHa-COCl  -f  nCHa-COONa  =  CsH-CHiCH-COOH  + 
CHa-COOH  +  NaCl  +  (w-l)CH,-COONa 

(Abstr.,  1890,  891).  He  has  since  succeeded  in  preparing  phenyl- 
angelic  acid  by  heating  at  120 — 125°  during  40  hours  benzaldehyde 
(1  mol.),  butyric  chloride  (1  mol.),  and  anhydrous  sodium  acetate 
(3  mols.),  and  cinnamylangelic  acid  by  similar  treatment  of  cinnam- 
aldehyde,  butyric  chloride,  and  sodium  acetate.  The  corresponding 
acids  are  separated  from  the  crude  product  of  the  reaction  by  boiling 
it  with  excess  of  sodium  carbonate  solution,  extraction  of  the  alkaline 
solution  with  ether  to  remove  oily  matter  and  excess  of  aldehyde, 
and  decomposition  of  the  sodium  salt  with  hydrochloric  acid.  In  the 
preparation  of  cinnamylangelic  acid,  a  yellow  substance  melting  at  90° 
is  formed,  which  the  author  intends  studyinsr.  The  general  formula 
for  this  reaction  becomes  :—R-COH  +  Ft'CHa'COCl  -t-  r/Ctla-COONa 
=  R-CH'.Cil'-COOH  -h  CHa-COOH  -f  NaCl  -f  {n-l)Cll;'600^B, 

T.  G.  N. 

Action  of  Potassium  Cyanide  on  Phthalaldehydic  Acid.  By 
C.  Graebe  and  A.  Laxdriset  {Ber.,  24,  2296— 2297).— Diphthalyl  is 
formed  by  the  action  of  potassium  cyanide  on  ethyl  phthalaldehydate. 
The  best  results  are  obtained  by  warming  a  mixture  of  equal  weights 
of  the  ethereal  salt,  potassium  cyanide,  and  alcohol  (95  per  cent.). 
The  yield  amounts  to  15  per  cent,  of  the  ethereal  salt  emploved.    Th^ 

VOL.  LX.  4  n 
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results  agree  with  those  of  Goldschmldt  and  Egger  {Monatsh.,  12, 
49),  and  the  authors,  like  these  chemists,  assume  that  the  ethereal 
salt    of    phthalaldehjdic    acid   here    acts    in   its   tautomeric    form, 

CO<S^(^>CH-OEt. 

In  aqueous  solution,  the  reaction  takes  place  in  a  different  way,  and 
benzo'indicarboxylic  acid  is  formed.  Phthalaldehjdic  acid  was  heated 
with  12 — 1-J  per  cent,  of  potassium  cyanide  in  aqueous  solution  for 
20 — 30  minutes.  The  product,  which  is  entirely  soluble  in  sodium 
carbonate,  was  puritied  by  means  of  the  barium  salt.  The  acid  ob- 
tained from  it  is  insoluble  in  cold  water  and  ether,  sparingly  soluble 
in  hot  water,  decomposes  at  112°,  and  crives  diphthalylic  acid  on 
oxidation  with  permanganate.  Only  a  small  yield  of  the  benzo'in- 
dicarboxylic acid  is  obtained.  E.  C.  R. 

Method  for  the  Isolatioa  of  Aromatic  Sulphonic  Acids.  By 
L.  Gattermann  (J5er.,  24,  2121 — 2122). — Instead  of  the  v^ry  trouble- 
some method  usually  adopted  for  the  isolation  of  aromatic  sulphcmic 
acids  from  the  crude  product  of  sulphonation,  namely,  by  means  of 
the  barium,  calcium,  or  lead  salt  of  the  acid,  it  is  possible  in  many 
cases  to  eflect  a  rapid  and  complete  separation  of  the  desiied  com- 
paund  by  first  treating  the  crude  product  with  water  and  then  adding 
sodium  chloride  until  the  solution  is  saturated,  when  the  sodium  salt 
of  the  acid  is  deposited  in  crystals.  This  method  can  be  very  suitably 
employed  for  the  isolation  of  benzene-,  toluene-,  xylene-,  and  mesityl- 
ene-sulphonic  acids  ;  it  also  gives  good  results  in  the  c^se  of  phenol- 
parasulphonic  acid,  phenoldisulphonic  acid,  and  the  metasulphonic 
derivatives  of  benzoic  acid.  A  process  of  this  kind  is  used  to  a  con- 
siderable extent  in  the  commercial  preparation  of  certain  sulphonic 
acids.  F.  S.  K. 

Action  of  Iodine  in  Presence  of  Sulphuric  Acid  on  Calcium 
Benzenesulphonate.  By  Istrati  and  Georgesco  (Bull.  Soc. 
Chiin.  [3],  5,  162 — 164). — Calcium  benzenesulphonate  (500  grams), 
iodine  (50  grams),  and  sulphuric  acid  (1500  c.c.)  w^ere  boiled 
together  for  64  hours,  iodine  (40  grams)  and  sulphuric  acid 
(300  c.c.)  being  added  in  the  interval.  From  the  products  of  the  reac- 
tion, iodobenzene,  paradiiodobenzene,  tetra-iodobenzene.  a  france'ine 
and  an  iodo-derivative  of  calcium  benzenesulphonate,  C6H4(S03)2Ca, 
were  separated  (compare  previous  abstract).  T.  G.  IS". 

'  Derivatives  of  Benzoic  Sulphinide.  By  R.  de  Roode  (Ampr. 
Cliem.  /.,  13,  217 — 232). — A  comparative  study  of  the  parahalogen 
deViva'tives  of  benzoic  sulphinide,  having  especial  regard  to  their 
flavours.  Paranitrotoluene  was  converted  successively  into  para- 
nitrotoluene-,  paratoluidine-,  and  paradiazotoluene-sulphonic  acids, 
and  then  into  the  corresponding  halogen  sulphonic  acids,  sulphonic 
chlorides,  and  sulphonamides. 

Paraflaorotolueneorthosulphonic  acici,  CfiHaMeF-SO^H  [Me  :  SO3H  :  F 
^1:2:4],  is  made  from  the  diazo-acid  (100  grams),  by  dissolving 
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it  in  concentrated  hydrofluoric  acid  (500  c.c),  and  lieating  until 
nitrogen  ceases  to  be  evolved.  The  calcium  and  barium  salts  were 
prepared  ;  the  latter,  Ba(C7H60:5SF)o  +  HoO,  crystallising  in  small, 
glistening  scales ;  the  potassium  salt,  with  2  mols.  HjO,  forms  similar 
but  larger  scales,  very  soluble  in  water.  Farachlorotolueneorthosulph- 
onic  acid  is  made  in  a  similar  manner;  the  bariuni  ^nd  potassiimi  salts 
were  prepared,  the  latter  crystallising  in  light-yellow  needles.  Para- 
hromotolueneorthosulphonic  acid  is  formed  in  like  manner  ;  the  barium 
and  potassium  salts  w^ere  prepared  ;  the  latter  crystallises  in  thin, 
lustrous  scales.  Paraiodotoluenesut phonic  acid  is  made  by  treating 
the  diazo-acid  (50  grams),  in  the  presence  of  alcohol  (250  c.c.)  and  in 
the  cold,  with  successive  small  quantities  of  concentrated  hydriodic 
acid  (57  grams).  When  the  evolution  of  nitrogen  ceases,  the  alcohol 
is  distilled  off,  and  the  acid  converted  into  the  lead  and  potassium 
salts. 

The  dry  potassium  salts  thus  obtained  are  converted  into  the 
sulphochlorides  and  sulphonamides  by  successive  treatment  with 
phosphorus  pentachloride  and  ammonia.  Farajluorotoluenesulphon- 
amide,  CeH-^MeF-SCNH,  [Me  :  SOoNH,  :  F  =  1  :  2  :  4],  is  made  by 
treating  potassium  fluorotoluenesulphonate  (50  grams)  with  phos- 
phorus pentachloride  (100  grams).  The  sulphonic  chloride  at  first 
obtained  is  allowed  after  purification  to  drop  slowly  intp  strong 
aquejus  ammonia  (1  litre).  The  sulphonamide  separates  out  as  a 
bright-yellow  solid,  which  dissolves  easily  in  water  and  alcohol,  and 
crystallises  from  these  menstrua  in  large,  transparent  prisms,  or 
long,  white  needles,  and  melts  at  155". 

The  sulphonamides  are  converted  into  the  sulphinides  by  oxidation 
with  alkaline  permanganate.  The  amide  (20  grams)  is  dissolved  in 
water  (2  litres)  rendered  alkaline  wath  potash  (8  grams),  and  the 
solution  is  kept  at  a  boiling  temperature  while  potassium  perman- 
ganate (35  grams)  in  concentrated  aqueous  solution  is  gradually 
added.  The  sulphinide  is  precipitated  from  the  colourless  solution 
by  hydrochloric  acid,  ard  puritied  by  conversion  into  the  calcium 
salt.  The  salts  thus  prp])ared  form  radial  groups  of  white  needles, 
and  taste  like  the  sulphinides.  They  all  crystallise  with  7^  molecules 
of  water. 

The  pure  sulphinides  are  precipitated  by  hydrochloric  acid  from 
the  aqueous  solutions  of  their  salts. 

Theparafluorosulphinide,  C6H3F<^^  >N"H  [CO  :  SO,  :  F  =  1 :  2:4], 

crystallises  from  its  aqueous  solution  ill  colourless  needles  or  rhombs, 
and  melts  at  200°.  It  is  very  sweet,  with  a  somewhat  bitter  after- 
taste. 

The  parachlorosidphinide  crystallises  fix^m  its  aqueous  solution  in 
pearly  scales,  and  melts  at  218°.  It  is  decidedly  sweet,  with  a  very 
bitter  after-taste.  When  boiled  with  dilute  hydrochloric  acid  in  a 
reflux  apparatus,  it  is  converted  into  acid  ammonium  parachlorortho- 
sidphobenzoate. 

The  parabromosulpliinide  is  somewhat  sweet,  with  a  decidedly  bitter 
after-taste. 

The  paraiWosMZp^i/a'cZe  crystallises  from  a  hot  aqueous  solurion  in. 

4  n  2 
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fine,  white  needles  melting  at  230°.  It  is  not  at  all  sweet,  and  only 
slightly  bitter.  Jn.   W. 

Orthosulphoparatoluic  Acid  and  its  Derivatives.  By  W.  ^Y. 
Randall  (Amer.  Chem..  J .^  13,  256 — 273). — The  various  substances 
were  prepared  from  "  methjlsaccharin  "  (paratoluic  or  methylbenzoic 

sulphinide),  C6H3Me<g^>NH  [CO  :  SOo  :  Me  =  1  :  2  :  4],    made 

from  paratoluidine  by  the  method  of  the  Badische  Anilin-  und  Soda- 
fabrik  (Abstr.,  1890,  382). 

"  Methyl  saccharin "  {loc.  cit.)  crystallises  from  water  in  fine, 
white  needles,  having  the  composition  CsHtNSO;,  +  Ifll-^O  ;  it  is 
slightly  soluble  in  cold  water  and  ether,  readily  in  hot  water  and 
alcohol.  At  190°  it  loses  its  water  of  crystallisation,  and  then 
srrp dually  sublimes  and  decomposes  ;  it  melts  at  249°.  In  taste  it  is 
at  first  intensely  sweet,  but  afterwards  bitter.  It  nets  as  a  mono- 
basic acid,  the  imido-hydrogen  being  replaceable.  The  barium  salt, 
Ba(C8H6NS03)2  +  5H.0,  crystallises  from  its  aqueous  solution  in  the 
triclinic  form.  The  calcium  salt  crystallises  in  opaque,  Avhite  needles, 
exceedinj>ly  soluble  in  water.  The  si/versalt,  AgCgHfiNSOa  +  I2H2O, 
forms  colourless,  diamond-shaped,  highly  refractive  crystals,  soluble 
in  water, 

Orthosulphojparatoluic  acid, 

COOH-CeHaMe-SOaH    [COOH  :  SO3H  :  Me  =  1  :  2  :  4], 

is  prepared  by  heating  "  raethylsaccharin  "  (25  grams)  with  dilute 
hydrochloric  acid  (100  c.c.  acid  and  500  c.c.  water)  in  a  reflux  appa- 
ratus until  it  is  all  dissolved.  The  ammonium  hydrogen  ortho- 
sulphoparatoluate,  COOH-CeHaMe'SOgNHj,  which  crystallises  out,  is 
treated  with  twice  its  weight  of  phosphorus  pentachloride,  and  the 
mixture  heated  at  120°  to  drive  ofF  the  phosphorus  oxychloride 
formed.  Orthosulphoparatoluic  chloride,  COCI'ChHaMe'SOaCl,  thus 
obtained,  forms  crystals  which  melt  at  59°,  and  are  soluble  in  ether 
and  lii^ht  petroleum.  It  is  converted  into  the  acid  by  heating  with 
water  in  a  reflux  apparatus.  Orthosulphoparatoluic  acid  crystallises 
Avith  8J  mols.  H2O  in  tetragonal  prisms  which  are  soluble  in  water, 
alcohol,  and  ether ;  the  water  of  crystallisation  is  lost  at  135°,  and 
the  anhjdrous  acid  melts  at  158°.  It  is  bibasic,  forming  stable 
normal,  and  acid  salts,  which  are  not  decomposed  by  boiling  with 
strong  alkalis,  as  stated  by  Fittica  (Liebig's  Annalen,  172, 
328  —  329).  The  potassium  salt  is  very  soluble  in  water,  and  is  con- 
verted by  fusion  with  caustic  potash  into  the  potassium  salt  of  ortho- 
hydroxyparatoluic  acid  [COOH  :  OH  :  Me  =1:2:4].  The  free  acid  is 
thrown  down  from  the  aqueous  solution  of  the  salt  on  the  addition  of 
hydrochloric  acid.  It  melts  at  177"5°  (corr.),  is  readily  soluble  in  hot 
water,  almost  insoluble  in  cold,  and  with  ferric  chloride  gives  an 
intense,  violet  coloration.  The  ammonium  salt,  (N'Hi)2C8H6S05  + 
2^H20,  is  very  soluble  in  water.  The  barium  salt,  BaCnHgOs,  forms 
fine,  white  needles.  The  calcium  salt,  CaCgHgOs  +  H.^0,  crystallises 
in  colourless  prisms,  which  lose  water  at  255°;  the  anhydrous  salt  is 
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hyorroscoplc.  The  magnesium  salt  is  deposited  from  il^s  aqueoas  solu- 
tion as  a  yellowish,  gummy  mass,  but  from  alcoholic  solution  as  a 
white,  deliquescent,  crystalline  paste.  The  silver  salt,  AgoCgHeOa  + 
IJHoO,  is  depr)sited  from  weak  aqueous  solution  in  colourless  rhombo- 
hedra,  but  from  concentrated  solutions  as  a  yellow,  amorphous  pre- 
cipitate. It  is  only  slightly  soluble  in  water.  The  acid  potassium 
salt,  KC8H7SO5,  forms  rhombic  prisms  soluble  in  wa*^er.  The  acid 
ammonium,  salt  is  formed  during  the  preparation  of  the  acid  as  above. 
The  acid  barium  salt,  Ba( 08117805)2  +  4H2O,  crystallises  from 
aqueous  solution  in  loner,  colourless,  efflorescent  needlei.  The  acid 
calcium  salt,  CarCgHTSOgja  +  4HoO,  is  very  soluble  in  water,  and 
crystallises  in  thin,  cubical  plates.  The  acid  tnagnesiurn  salt  is  very 
soluble  in  water. 

GO 

Orthosulphoparatoluic  anhydride^   CeHsMe-^c^q^  ^0,  appears  to  be 

formed  when  the  dehydrated  acid  is  heated  with  phosphoric  an- 
hydride at  145°.  It  forms  a  brilliant,  fluorescent  compound  with 
resorcinol.  Jn.  W. 

Hydrolysis  of  Sulphones.  By  R.  Otto  (Ber.,  24,  1832—1836)  ; 
compare  Stuffer,  Abstr.,  1890,  987,  and  this  vol.,  p.  180 ;  also 
Autenrieth,  this  vol.,  pp.  540  and  1067).  Trimethylene  dipbenyl- 
sulphone  (ra.  p.  127 — 128")  is  not  acted  on  by  boiling  concentrated 
aqueous  or  alcoholic  potash,  but  when  heated  with  alcoholic  potash 
at  115 — 120°,  it  is  moderately  easily  decomposed  into  benzene- 
sulphinic  acid  and  a  compound  0(CHo*CH2*CH2'SOPh)2 ;  the  latter 
crystallises  from  ahohol  in  well-defined,  hexagonal  plates,  melts 
at  85°,  and  is  insoluble  iu  water,  but  soluble  in  alcohol,  ether,  and 
chloroform. 

Trimethyleneditolylsulphone,  prepared  by  treating  trimethylene 
bromide  with  sodium  tolueneparasulphinate,  crystallises  from  alcohol 
in  lustrous  plates  melting  at  124 — 125°  ;  when  heated  with  alcoholic 
potash  at  115 — 120^,  it  is  decomposed  into  toluenesulphinic  acid  and 
ditolylsulphonepropyl  ether,  0(CH2-CH2-CH2-S02-C7H7)2,  a  crystalline 
compound  melting  at  79 — 80°. 

A  trisulphone  of  the  constitution  SO.Ph*CH2-CH(S02Ph)2  can  be 
obtained  by  treating  sodium  thiophenate  with  chlorethylene  chloride, 
and  oxidising  the  product  with  potassium  permanganate  ;  it  separates 
from  alcohol  in  small  crystals,  melts  at  85 — 86°,  and  is  completely 
decomposed  by  dilute  potash,  yielding  benzenesulphinic  acid. 

F.  S.  K. 

Hydrolysis  of  Sulphones  and  Ethereal  Salts  of  Benzene, 
sulphinic  Acid.  By  E.  Baumann  {Ber.,  24,  2272— 2277.— The 
author  discusses  the  results  obtained  by  Stuffer,  Otto,  and  Autenrieth. 
Stuffer  (Abstr.,  1890,  987  ;  this  vol.,  p.  180)  has  shown  that  those 
disulphones  in  which  the  sulphone  groups  are  combined  with  neigh- 
bouring carbon  atoms  are  easily  hydrolysed  by  dilute  potash  with 
formation  of  sulphinic  acids.  These  sulphones  are  sharply  distin- 
guished from  the  sulphones  which  are  not  capable  of  hydrolysis,  or 
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are  liydroljsed  only  with  difficulty.  To  the  latter  belong  the 
disalphones  which,  like  sulphonal,  contain  the  sulphoue  groups  com- 
bined with  the  same  carbon  atom,  or,  like  trimethylene  disulphone, 
contain  the  sulphone  groups  combined  with  carbon  atoms  which  are  not 

P  FT  '^O  R 
neighbouring.       Thus,    propylene    disulphone,  pxx'.tsn  p  '    ^^^ 

CHo'SOoR  •711111 

ethylene  disulphone,     i  rr   o/^ -d'  ^^®  easily  hydrolysed  when  warmed 

with  dilute  potash,  whilst  trimethylene  disulphone,  CH2(CH2S02ll).', 
is  not  altered  by  heating  with  concentrated  aqueous  or  alcoholic 
potash  on  the  water-bath  at  the  ordinary  pressure  ;  only  when  heated 
in  a  sealed  tube  at  115 — 120°  with  alcoholic  potash,  does  hydrolysis 
takes  place. 

Many  sulphones  have  been  prepared  which  are  hydrolysed  as 
easily  as  ethereal  salts,  and  this  is  not  without  bearing  on  the  ques- 
tion whether  ethereal  salts  of  sulphinic  acids  exist  isomeric  with  the 
sulphones.  Otto  (Abstr.,  1888,  1231 ;  1885,  281)  has  prepared  a 
number  of  ethereal  salts  of  sulphinic  acids,  and  has  come  to  the  con- 

R  O 

elusion  that  sulphones  are  represented  by  the  constitution  T3x*'^^r) 

and    the    ethereal    salts   of    sulphinic    acids    by    the    constitution 

-pq]>SzzO.     These  ethereal  salts  of  sulphinic  acids  are  not,  however, 

known  in  a  pure  state.  If  substances  like  ethyl  sulphone  sulphonal, 
CMe(S02Et).,-CHo'S0oEt,  which  are  easily  hydrolysed  with  produc- 
tion of  sulphinic  acids  are  to  be  accepted  as  ethereal  salts  of  sulphinic 
acids,  they  must,  according  to  Otto,  have  a  constitution  different  from 
that  of  sulphonal,  which  is  one  of  the  sulphones  most  difficult  to 
hydrolyse.  This  view  cannot,  however,  be  accepted  until  the  difficultly 
hydrolysable  compounds  isomeric  with  the  former  have  been  prepared, 
which  will  be  the  true  sulphones.  If  the  ethereal  salts  of  sulphinic 
acids  contain  quadrivalent  sulphur,  on  oxidation,  they  ought  to  yield 
ethereal  salts  of  sulphonic  acids.  Otto  and  Rossing  (Trans.,  188<), 
710)  have,  indeed,  described  experiments  in  which  they  obtained 
ethereal  salts  of  sulphonic  acids  from  ethyl  benzene-  and  toluene- 
ouiphinate ;  they  did  not,  howev^er,  employ  pure  substances.  The 
experiiuents  of  Stuffer  and  Autenrieth,  on  the  other  hand,  show  that 
their  ethereal  sulphinates,  ethyl  sulphone  sulphonal,  and  similar 
compounds,  when  pure,  are  as  stable  to  oxidising  agents  as  the 
sulphones  which  cannot  be  hydrolysed  or  only  with  difficulty. 

The  author  concludes  that  it  is  impossible  to  distinguish  between 
sulphones  and  ethereal  salts  of  sulphinic  acids,  and  that  the  constitu- 
tion   of    sulphinic    acid    is    correctly    represented    by    the    formula 

R  O 

Tr>S<^^.     The  ease  with  which  the  sulphones  are    hydrolysed  is 

determined  by  the  position  of  the  sulphonic  groups  in  the  molecule 
of  the  organic  compound,  and  can  be  compared  to  the  unequal 
capacity  for  hydrolysis  displayed  by  the  halogen  substitution  pro- 
ducts. E.  C.  R. 
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The  Synthesis  of  Indigotindisulphonic  Acid  (Indigo- 
carmine).  By  R.  Knietsch  (Ber.,  24,  2086— 2089).— Previous  to 
the  publication  of  Heymann's  synthesis  (this  vol  ,  p.  1069),  the  author 
had  also  observed  that  phenylglycocine  is  converted  by  fnminfr 
sulphuric  acid  into  indigo-carmine ;  he  differs,  however,  from  Hey- 
mann  with  regard  to  the  manner  in  which  the  reaction  takes  place. 
The  latter  supposes  the  formation  as  an  intermediate  product  of  an 
iudoxyl  sulphate,  which  then  undergoes  oxidation  at  the  expense  of 
the  sulphuric  anhydride  present,  whereas  the  author  believes  thnt 
the  reaction  proceeds  in  the  same  manner  as  in  Heumann's  synthesis 
with  caustic  potash  and  phenylglyeocol,  the  elements  of  water  being 
withdrawn  from  the  latter,  with  formation  of  a  leuco-compound  (and 
in  this  case  with  simultaneous  sulphonation),  and  that  the  leuco- 
componnd  is  then  oxidised  by  the  oxygen  of  the  air.  The  first 
product,  like  the  leuco-compound  obtained  with  caustic  potash,  is 
very  unstable  in  acid  solution  ;  the  oxidation  only  takes  place  when  all 
i'ree  sulphuric  anhydride  has  disappeared,  and  that  it  is  really  the 
oxygen  of  the  air  which  causes  this  oxidation  is  confirmed  by  the 
fact  that  the  surface  of  the  mass  formed  in  the  reaction  becomes 
blue  on  exposure,  and  that  if  the  sulphuric  acid  added  as  a  diluent  is 
previously  aerated,  the  yield  of  indigo-carmine  is  increased.  The 
formation  of  sulphurous  anhydride  is  readily  accounted  for  by  the 
subsidiary  reactions  which  take  place  even  under  the  most  favourable 
conditions.  H.  G.   C. 

Action  of  Stannous  Chloride  on  Nitrophenylindazole- 
carboxylic  Acid.  By  L.  Sghui-hofer  (ArmaZe?i,  264,  149—152). — 
A  compound  of  the  composition  CuHiiN<04  is  formed  when  finely- 
divided  nitrophenylindazolecarboxylic  acid  (compare  Meyer,  Abstr., 
1889,  516)  is  heated  with  excess  of  an  alcoholic  solution  of  stannous 
chloride,  and  the  diluted  solution  treated  with  hydrogen  sulphide, 
filtered,  and  evaporated.  It  crystallises  from  hot  water  in  colourless 
needles,  melts  at  235"',  decomposes  at  240"^,  and  is  soluble  in  acetic 
acid;  its  constitution  is  possibly  expressed  by  the  formula 

2  r.   o.   Jv. 

Benzidine  Colouring  Matters.    By  R.  Brasch  and  G,  Freyss 

(Ber.,  24,  1958 — 19G6).^Dimebhoxydimethylbenzidine 

[Me  :  NHa  :  OMe  =  2:4:5] 

is  prepared  from  nitroniethoxytoluene  [Me  :  NO2 :  OMe  =  1:2:4] 
by  reduction  in  the  usual  way.  The  metanitroparacresol  required  is 
obtained  by  dissolving  375  grams  of  paratoluidine  in  a  warm  mixture 
of  465  grams  of  52  per  cent,  nitric  acid  and  1900  grams  of  water, 
cooling,  adding  a  second  465  grams  of  the  acid,  diazotising  the  crys- 
talline magma  below  10°  with  a  solution  of  243  grams  of  sodium 
nitrite  in  500  grams  of  water,  and  afterwards  carefully  warming  in  a 
reflux  apparatus  until  the  decomposition  is  completed.     Under  these 
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conditions,  the  yield  amounts  to  78  per  cent,  of  the  theoretical.  The 
product  contains  a  small  proportion  of  dinitrocresol,  but  this  can 
readily  be  separated  after  methylation  since  uitromethoxytoluene  is 
volatile  with  steam  whilst  dinitromethoxytoluene  is  not. 

Azoxyparamethoxytoluene,  CigHisN^Os,  is  formed  when  metanitro- 
paramethoxytoluene  dissolved  in  methyl  alcohol  is  heated  with  the 
theoretical  quantity  of  sodium  methoxide  on  a  water-bath  for  48 
hours.  It  crystallises  from  methyl  alcohol  in  compact,  sulphur- 
yellow  prisms,  melts  at  148 — 149°,  and  is  readily  soluble  in  benzene, 
alcohol,  and  acetic  a-^id. 

Azoparamethoxytoluene,  C18H18N2O2,  is  prepared  by  reducing  meta- 
nitroparamethoxyfcoluene  either  in  10  per  cent,  methyl  alcohol  solu- 
tion with  an  excess  of  5  per  cent,  sodium  amalgam,  or,  preferably, 
with  the  calculated  quantity  of  stannous  chloride  and  aqueous  soda 
(compare  Witt,  Abstr.,  1886,  145).  It  can  also  be  obtained  by  add- 
ing the  calculated  quantity  of  diazotised  metaraidopai*amethoxy- 
toiuene  to  a  strongly  alkaline  solution  of  paracresol  and  methylating 
the  resulting  azo-compound.  It  crystallises  in  large,  well- formed 
scarlet-red  prisms,  melts  at  178 — 179°,  is  sparingly  soluble  in  alco- 
hol, readily  soluble  in  acetic  acid,  chloroform,  and  benzene,  and  on 
reduction  with  a  considerable  excess  of  sodiuna  amalgam  is  converted 
into  metamidoparamethoxytoluene. 

OrthodimethoxymetatoUdinej 

OMe-CeHzMei  NH2)  •C6H2Me  (NH^)  -OMe 

[Me  :  NH3 :  OMe  =  2:4:5],  is  prepared  by  adding  the  calculated 
quantity  of  stannous  chloride  to  a  hot,  hydi-ochloric  acid  solution  of 
the  azo-compound.  It  crystallises  in  silvery-white  scales,  melts  at 
156 — 157°,  and  dissolves  slightly  in  water,  but  very  readily  in  alcohol. 
When  diazotised,  it  yields  with  yS-naphtholdisnlphonic  acid-R., 
a-naphthol-a-sulphonic  acid  and  naphthionic  acid  dyes  which  vary  in 
shade  from  violet- red  to  red,  and  are  almost  destitute  of  affinity  for 
unmordanted  cotton.  These  results  are  of  interest,  since  the  tetrazo- 
colouring  matters  derived  from  orthodimethoxymetanisidine,  like 
those  from  orthanisidine,  are  direct  cotton  dyes,  whilst  those  from 
orthodimethylmetatolidine  have  but  little  affinity  for  unmordanted 
cotton  (Noe:ting  and  Strieker,  Ber.,  21,  3138).  W.  P.  W. 

Anilidoacridines  and  Hydroxyacridines.  ByE  Besthorn  and 
W.  CuRTMAN  {Ber.,  24,  2039— 2048).— In  Berntlisen's  synthesis  of 
acridine  derivatives  (Abstr.,  1884,  1356),  diphenylamine, 

CeHa-NH-CcHs, 

is  acted  on  by  formic  acid  in  presence  of  zinc  chloride,  with  formation 

N_ 
of  acridine,  CeH^-c^  I      ^CeH^.     The  authors  treated  diphenylmetadi- 

amidobenzene,  C6H5-NH-ChH4-NH-C6H5,  in  a  similar  manner,  hoping 
to  obtain  a  double  acridine  of  the  formula 

C.H,<^->CeHKj->C.H.. 
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They  find,  however,  that  only  one  nnilido-gronp  takes  part  in  the  re- 
action, and  that  an  anilidoacridine  having  the  constitution 

^6H4<T->CoH3-NHPh 

is  formed.     Similar   compounds    containing    an    alkyl   group  in   the 

meso-position  may  be  obtained   by  substituting  other  acids  for  formic 

acid,  and  all  these  compounds  when   treated  with  hydrochloric   acid 

underpressure  yield  the  corresponding  hydroxy- derivatives.  Whether 

the  anilido-  and  hydroxy-groups  occupy  the  ortho-  or  para-position  to 

the  methenyl  group  in  the  central  nucleus  has  not  yet  been  proved. 

To  prepare  anilidoacridine,  C19H14N2,  diphenylmetadiamidobenzene 

(5    grams),    zinc    chloride    (10    grams),    and    90    per    cent,    formic 

acid  (5   jiramsj    are  heated  for  4 — 5  hours  at  250"".     The  product  is 

dissolved  in  hot  alcohol,  the  latter  almost  completely  evaporated,  and 

the  residue  poured   into  water.     The  red  flakes   wliicli  separate  are 

warmed  with  very  dilute   sulphuric   acid,  and  filtered  from  resinous 

matter;  the  sulphate  separates   out  on  cooling,  and  is  treated  with 

aqueous  soda,    extracted  with  ether,  the  extract  dried  with  potash, 

etraporated,   and  the   residue   recrystallised  from  toluene.     It  forms 

compact,    brownish -red,    flat   needles,    melts    at    175 — 176°,    and    is 

fairly  soluble  in  alcohol,  less  readily  in  ether,  benzene,  and  toluene. 

Its    salts   with    mineral    acids   are    red,    and    are    easily    soluble    in 

alcohol,  less  readily  in  water,  and  almost  insoluble  in  concentrated 

acids. 

N_ 
Hydroxy acridine^  C6H4<^  I      ">C6H3*OH,  is  prepared  from  the  fore- 

going  compound  by  heating  it  with  hydrochloric  acid  at  250°.  The 
solution  is  made  alkaline,  separated  from  aniline  by  distilling  in  a 
current  of  steam,  filtered,  and  treated  with  hydrochloric  acid.  The 
hydrochloride  forms  small,  brownish-yellow  needles,  and  when  boiled 
with  a  solution  of  sodium  carbonate  yields  the  free  hydroxyacridine 
in  yellow,  microscopic  needles  melting  at  250°.  It  forms  readily 
soluble  salts  with  both  mineral  acids  and  alkalis,  and  is  reduced  to 
aoridine  by  heating  with  zinc-dust. 

X 

Anilidomethylacridine,  CtiH4<^  l^       ">C6H3-NHPh. — To  prepare  this 

CMe' 

compound  it  is  best  to  convert  the  diphenylmetadiamidobenzene  into 
the  diacetyl  compound  and  treat  the  latter  with  zinc  chloride.  It  is 
purified  in  a  similar  manner  to  the  anilidoacridine,  and  crystallises 
Irom  toluene  in  fascicular  aggregates  of  brownish- red  needles,  melts 
at  215 — 216°,  and  is  readily  soluble  in  methyl  alcohol  and  ethyl 
alcohol,  sparingly  in  ether  and  benzene.  The  corresponding  liydroxy- 
'inethijlacridi7ie,  Ci3H7MeN'-OH,  crystallises  in  microscopic,  red  needles 
and  melts  at  250°;  its  hydrochloride,  Ci3NH7Me-OH,HCl  +  H^O, 
forms  beautiful  yellow  ne'edles. 

]sr 

Anilidophenylacridine,   C6H4<  I        >C6H3-NHPh,  is  obtained  from 

CPh 

dibenzoyldiphenylmetadiamidobenzene  by  heating  it  with  zinc  chloride, 

and  also  crystallises  fromtoh:iene  in  fascicular  aggregates  of  brownish- 
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red  needles.  It  melts  at  106 — 197°,  and  dissolves  readi'j  in  alcoliol, 
ether,  and  benzene,  the  dilute,  ethereal  solution  showinor  a  greenish 
flaorescence.  The  corresponding  hydi'occi/phenylac^'idine,  Ci3N'H7Ph*OH, 
is  a  red,  niierocrystalline  powder  ;  its  hydrochloride^  CigHiaNOjHCl, 
forms  very  lustrous,  golden-yellow  plates,  and  the  sodium  salt  crystal- 
lises in  a  like  manner. 

Anilidoacridylhenzoic  acid,  JS":^,,/^  '^ ^C'CeH^'COOH,    is  ob- 

tained  by  simply  heating  together  phthalic  anhydride  and  diphenyl- 
metadiamidobenzene  without  addition  of  zinc  chloride.  It  forms 
small,  red  crystals,  and  is  almost  insoluble  in  the  usual  solvents,  with 
the  exception  of  acetic  acid.  It  melts  above  300",  and  yields  salts 
with  mineral  acids  which  are  almost  insoluble  in  water,  but  may  be 
recrystallised  from  absolute  alcohol.  Its  sodinin  salt  forms  white, 
glistening  plates.  When  heated  with  hydrochloric  acid  at  250°,  it 
yields  hydroxyacridylhevzoic  acid,  Ci3NH7(OH)*C6H4'COOH,  which 
melts  above  250°,  aud  has  a  weak  basic  character,  forming  salts  which 
are  dissociated  by  boiling  water.  Its  salts  with  alkalis  are  soluble  in 
water,  the  solutions  showing  a  slight  greenish  fluorescence. 

H.  G.  C. 

Diphenylene  Oxide.     By  P.  Galewsky  (Anndlen,  264,   187 — 

Q  JJ  

193). — Acetyldijohenylene  oxide,   '   „   .    >0,  can  be  obtained  by  gradu- 

ally  adding  aluminium  chloride  to  a  carbon  bisulphide  solution  of 
diphenylene  oxide  and  acetic  chloride;  it  crystallises  from  dilute 
alcohol  in  long,  colourless  needles,  melts  at  80 — 81°,  boils  above 
350°,  and  is  readily  soluble  in  alcohol,  ether,  chloroform,  light  petr- 
oleum, benzene,  and  gjacial  acetic  acid,  but  insoluble  in  water.  The 
oxime,  CuHnNOj,  crystallises  from  alcohol  in  nacreoug  plates  or 
needles,  melts  at  145 — 14(3",  and  is  readily  soluble  in  most  ordinary 
solvents  except  water,  in  which  it  is  insoluble.  The  hydrazone, 
C2()Hi6N20>  separates  from  alcohol  in  yellowish-brown  prisms,  melts  at 
132 — 133*^  with  decomposition,  and  is  soluble  in  alcohol,  ether,  &c., 
but  insoluble  in  water. 

Diamidophenylene  oxide,    I  ^       J^/>0,  crystallises  from  alcohol 
G6H3(NH>) 
in  yellow  needles  and  melts  at  188° ;  the  acetyl  derivative  is  a  colour- 
less, crystalline  compound,  and  does  not  melt  when  heated  at  320°. 

F.  S.  K. 

Condensation  of  Benzaldehyde  with  Phenols.    By  A.  Rusa- 

NOPF  {Chem.  Centr.,  1891,  i,  662 ;  from  Bull.  Acad.  St.  Fetershourg, 
33,  461 — 468). — The  author  finds  that  benzaldehyde  forms  conden- 
sation products  with  phenols  in  accordance  with  Baeyer's  general 
reaction,  2  mols.  of  phenol  and  1  mol.  of  aldehyde  condensing  with 
loss  of  1  mol.  of  water.     The  following  compounds  are  described: — 

Paradihydroxytripheuylmethane,  CHPh(C6H4'OH)8,  is  prepared  by 
adding  10  grams  of  benzaldehyde  and  178  grams  of  phenol  gradu- 
ally to  1 — 2  c.c.  of  sulphuric  acid  (4  :  1  vol.  HoO),  and  after  allowing 
the  mixture  to  cool  3—4  c.c.  of  the  sulphuric  acid  is  added.     After 
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remaining  for  several  hours,  tbe  mixture  is  poured  info  water,  filtered, 
the  precipitate  v^ashed  with  hot  water,  any  unchanged  benzaklehyde 
or  phenol  is  separated  by  distillation  with  steam,  the  precipitate 
washed  with  benzene,  crystallised  from  dilute  acetic  acid,  dissolved 
in  alcohol,  and  re  precipitated  by  water.  It  crj^stallises  in  needles, 
melts  at  160 — 161°,  is  nearly  insoluble  in  light  petroleum  and  carbon 
bisulphide,  readily  soluble  in  hot  benzene,  alcohol,  glacial  acetic  acid, 
and  chloroform,  and  is  identical  with  0.  Fischer  and  Dobner's  com- 
pound. If  it  is  warmed  with  bromine  water,  the  product  dissolved 
in  alcohol,  and  soda  solution  added,  a  blue  coloration  is  produced. 
The  diacetate,  prepared  by  means  of  anhydrous  acetic  acid  and  sodium 
acetate,  crystallises  from  acetone  in  rhombic  plates,  and  melts  at 
110 — 111°.  The  dihenzoate,  prepared  by  means  of  benzoic  chloride, 
crystallises  in  microscopic,  rhombic  plates,  and  melt;  at  129 — 130°. 
It  is  sparingly  soluble  in  alcohol,  readily  soluble  in  ether. 

DL7nfrodihydro.xytriphenyimetJiane,  Ci9Hi2(N03)2(OH)2,  is  prepared 
by  the  action  of  nitric  acid,  sp.  gr.  1*5,  in  glacial  acetic  acid  solution. 
It  crystallises  from  alcohol  in  needles,  melting  at  133 — 134". 

Phe7iyldithymolmethane,  CHPh(CioHi2*OH)2,  prepared  from  benz- 
aldehyde,  thymol,  and  sulphuric  acid,  melts  at  165'5 — 166*5°.  It 
crystallises  from  alcohol  and  benzene  with  1  mol.  of  the  solvent, 
which  again  separates  on  drying.  With  bromine  water,  alcohol,  and 
potash,  it  gives  a  blue  colour  reaction  similar  to  that  obtained  with 
dihydroxytriphenylmethane.  The  diacetate  is  soluble  in  alcohol, 
readily  soluble  in  chloroform  and  benzene,  and  melts  at  125 — 126°. 

J.  W.  L. 

Oximes  of  Asymmetrical  Ketones.  By  A.  Schafkr  (Annalen, 
264,  152 — 160). — Various  asymmetrical  ketones  and  ketonic  acids 
have  been  investigated  for  the  purpose  of  determining  whether  their 
oximido-derivatives  exist  in  two  isomeric  moditications;  it  has  been 
found  that  pyruvic  acid,  levulinic  acid,  acetophenone,  and  methyl- 
deoxybenzo'in  yield  only  one  oxime,  whereas  parabromobenzophenone 
and  paramethoxybenzophenone  form  two.  Two  methods  were  em- 
ployed for  preparing  the  oximes ;  in  the  one  the  compound  was 
treated  with  hydroxy lamine  hydrochloride  in  dilute  alcoholic  solu- 
tion ;  in  the  other,  the  reaction  was  carried  out  in  presence  of  excess 
of  soda.  The  behaviour  of  the  oximes  with  Beckmann's  mixture, 
and  on  heating  with  absolute  alcohol  at  160 — 170°,  was  also  investi- 
gated. 

Two  oximes  of  the  com'position  CiaHioNOBr  are  formed  when  a 
dilute  alcoholic  solution  of  parabromobenzophenone  (1  mol.),  hydroxyl- 
amine  hydrochloride  (3  mols.),  and  sodium  hydroxide  (9  mols.)  is 
kept  at  the  ordinary  temperature  until  the  a^ldition  of  soda  to  a  small 
portion  of  the  diluted  solution  produces  no  turbidity;  the  two  com- 
pounds can  be  separated  by  fractional  crystallisation  from  alcohol  or  by 
the  method  described  by  V.  Meyer  (this  vol.,  p.  1181). 

The  one  melts  at  165 — 166",  crystallises  from  dilute  alcohol  in 
colourless  needles,  and  is  completely  decomposed  by  concentrated 
hydrochloric  acid  at  100°;  when  treated  with  Beckmann's  mixture, 
it  yields  the  anilide  of  parabromobenzoio  acid.  The  acetyl  derivative, 
CioHi^OoNBr,   is   a    crystalline  compound   melting   at    1605°.     The 
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benzyl  derivative,  C2nHi60NBr,  prepared  by  treating  the  oxime  with 
soiiam  ethoxide  and  benzyl  chloride  in  alcoholic  solution,  melts  at 
89 — 90°,  and  is  decomposed  by  hydriodic  acid  with  elimination  of 
benzyl  iodide. 

The  second  isomeride  sinters  together  at  107°,  melts  at  110 — 111°, 
and  crystallises  from  dilute  alcohol  in  needles;  it  is  much  more 
readily  soluble  than  the  oxime  just  described,  and,  like  the  latter,  it 
is  completely  decomposed  by  hydrochloric  acid.  When  heated  with 
alcohol,  ib  is  more  or  less  completely  converted  into  the  isomeride  ac- 
cording to  the  duration  of  the  process,  but  it  is  not  changed  by 
passing  hydrogen  chloride  into  its  ethereal  solution.  The  acetyl 
derivative  is  crystalline,  and  melts  at  121°.  The  benzyl  derivative 
separates  from  alcohol  in  crystals,  melts  at  99 — 100°,  and  is  decom- 
posed by  hydriodic  acid  with  elimination  of  benzyl  iodide. 

The  two  isomeric  oximes  of  paramethoxybenzophenone  were  ob- 
tained in  like  manner  ;  they  have  recently  been  described  by  Hantzsch 
(this  vol.,  p.  445).  F.  S.  K. 

Oximes  of  Halogenated  Benzophenones.  By  E.  Hoffmann 
(A'linalen,  264,  160 — 169). — The  metadibromobenzophenone  obtained 
by  brorainating  benzophenone  (Derauth  and  Dittrich,  this  vol.,  p.  31  A) 
is  a  symmetrical  compound  and  forms  only  one  oxime. 

Paradibromobenzophenone,  CiaHsBr^O,  prepared  by  treating  a  carbon 
bisulphide  solution  of  bromobenzene  with  parabromobenzoic  chloride 
in  presence  of  aluminium  chloride,  separates  from  alcohol  in  colour- 
less plates,  melts  at  172 — 173°,  and  is  readily  soluble  in  ether.  When 
treated  with  hydroxjlamine  under  various  conditions,  it  yields  only 
one  oxime;  this  compound  sepai*ates  from  dilute  alcohol  in  slender 
needles,  sinters  together  at  142°,  melts  completely  at  149 — 150°,  and 
has  the  composition  CisHgBraNO. 

Faradiiodohenzophenone,  Ci.jHglvO,  is  formed  in  small  quantities 
when  a  carbon  bisulphide  solution  of  paraiodobenzoic  chloride  is  treated 
with  iodobenzene  in  presence  of  aluminium  chloride ;  it  crystallises 
from  alcohol  in  yellowish  plates  and  melts  at  233 — 234°.  It  forms 
only  one  oxlme^  C13H9I2NO,  which  crystallises  from  alcohol  in  slender 
needles  and  melts  at  171 — 173°. 

lodohenzophenoiie,  CiaHglO,  prepared  by  treating  benzene  with 
iodobenzoic  chloride  (m.  p.  77 — 78°)  in  presence  of  aluminium 
chloride,  separates  from  alcohol  in  crystals  melting  at  102 — 103° ; 
when  treated  with  hydroxylamine  in  alkaline  solution  at  the  ordinary 
temperature,  it  yields  two  isomeric  oximes  of  the  composition 
C13H10INO :  the  one  crystallises  in  plates,  is  sparingly  soluble  in 
alcohol,  and  melts  at  178°  ;  the  other  crystallises  in  needles,  is  more 
readily  soluble,  and  melts  at  j32 — 134^;  the  latter  is  converted  into 
the  former  when  it  is  heated  for  about  12  hours  at  145°. 

F.  S.  K. 
Metabromobenzophenone  and  its  Oximes.  By  W.  Kottenhahn 
(Annalen,  264,  170— 174,).— Metabromobenzophenone,  CeHiBr'COPh, 
can  be  prepared  by  treating  metabromobenzoic  chloiide  with  benzene 
in  presence  of  aluminium  chloride;  it  crystallises  from  dilate  alcohol 
in  needles  and  melts  at  77°. 
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Two  isomeric  oximes,  of  the  constitution  C6E4T5r'CPli!N'*OH,  are 
formed  when  metabromobenzophenone  is  treated  with  hjdroxjlamine 
in  alkaline  solution  at  the  ordinary  temperature  ;  on  diluting  with  a 
large  volume  of  water,  the  a-oxime  is  deposited,  whilst  the  /3-com- 
pound  remains  in  solution  and  can  be  precipitated  with  hydrochloric 
acid. 

The  a-oxime  crystallises  in  colourless  prisms,  melts  at  168°,  and  is 
decomposed  into  hydroxylamine  and  metabromobenzophenone  by 
concentrated  hydrochloric  acid ;  when  treated  with  Beckmann's  re- 
agent, it  is  converted  into  metahromohenznnilide^  a  colourless,  crys- 
talline compound  melting  at  137°.     Its  acetyl  derivative, 

C6H4Br-CPh:]Sr-OAc, 

melts  at  89*5°,  and  its  benzyl  derivative  at  7'^. 

The  /3-oxime  forms  large,  yellow,  cubic  crystals,  melts  at  134°.  and, 
like  the  a-corapound,  is  decomposed  by  concentrated  hydrochloric 
acid  ;  when  heated  at  about  150°  for  two  days,  it  is  almost  completely 
converted  into  the  a-oxime,  and  on  treatment  with  Beckmann's 
mixture  it  is  transformed  into  henzoylmetahromanilide,  a  crystalline 
compound  which  melts  at  120°.  Its  acetyl  derivative  melts  at 
78 — 79° ;  its  benzyl  derivative  crystallises  from  alcohol  in  slender 
needles,  melts  at  77°,  and,  like  the  corresponding  derivative  of  the 
a-oxime,  is  decomposed  by  hydriodic  acid  with  elimination  of  benzyl 
iodide.  F.  S.  K. 

Symmetrical  Paradichlorobenzophenone  and  its  Oxime.  By 
M.  DiTTRiCH  (Amialen,  264,  174 — 178;  compare  Deinuth  and 
Dittrich,  this  vol.,  p.  315). — Symmetrical  paradichlorobenzophenone, 
CisHgClg,  is  best  prepared  by  gradually  adding  a  mixture  of  chloro- 
benzene  and  chlorobenzoic  chloride  (m.  p.  1G°)  to  warm  carbon 
bisulphide  containing  aluminium  chloride  in  suspension,  and  then 
heating  the  whole  for  about  two  days ;  it  crystallises  from  alcohol  in 
thin,  colourless  plates  melting  at  144 — 145°.  The  oxime,  C13H9NOCI2, 
crystallises  from  alcohol  in  small  needles,  sinters  together  at  13:3"", 
melts  at  135°,  and  is  only  moderately  easily  soluble  in  alcohol  and 
sparingly  in  alkalis ;  when  heated  with  concentrated  sulphuric  acid 
at  100°,  it  is  transformed  into  parachloroben'/oylparachloranilide^ 
C13H9NOCI2,  which  crystallises  from  alcohol  in  thin  plates  melting  at 
207 — 208°.     An  isomeride  of  this  oxime  could  not  be  obtained. 

F.  S.  K. 

Diphenylfurazan  and  some  Derivatives  of  Oximes.  By  F.  D. 
DoDGbJ  {Annalen^  264,  178 — 187). — Diphenylfurazan,  prepared  by 
heating  a-benziledioxime  with  water  at  200 — 210°  (compare  Meyer 
and  Auwers,  Abstr.,  1888,  597),  melts  at  94°,  and  distils  with  partial 
decomposition,  yielding  benzonitrile,  phenylcarbimic^e,  and  a  com- 
pound melting  at  llU°,  which  is  in  all  probability  dibenzenylazoxime, 
identical  with  the  substance  obtained  by  Beckmann  by  the  action  of 
sulphuric  a(.id  on  a-benziledioxime. 

A  (/nr//ro- com  pound,  of  the  composition  Ci4HsN'oO(N'02)o,  is  ob- 
tained, together  with  a  substance  melting  at  182"',  when  diphenyl- 
furazan is  treated  with  a  mixture  of  concentrated  sulphuric  acid  and 
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fumino^  niirlc  acid;  it  separates  from  glacial  acetic  acid  in  colourless 
crystals  and  melts  at  218 — 220°. 

An  energetic  reaction  takes  place  when  a-benziledioxime  is  heated 
with  phosphorus  pentasulphide  ;  benzonitrile  and  small  quantities  of 
dibenzenylazoxime  are  formed,  but  diphenylfurazan  is  not  produced. 
When  phosphorus  pentasulphide  is  added  to  a  warm  benzene  solution 
of  benzophenone  oxime,  a  very  energetic  reaction  ensues  and  tliio- 
benzanilide  (m.  p.  101 — 102")  is  formed. 

Ammonium  thiophosphate,  ONH4*PS(OH)2,  is  deposited  in  yellow 
crystals,  mixed  with  suljjhur,  w^hen  acetoxime  is  treated  with  phos- 
phorus pentasulphide  in  carbon  bisulphide  solution,  the  insoluble 
product  extracted  with  alcohol,  and  the  alcoholic  solution  heated  to 
boiling;  it  separates  from  cold  water  in  large,  transparent,  seemingly 
monoclinic  prisms,  melts  at  146 — 150°  with  decomposition,  and  is 
readily  soluble  in  water,  but  only  snaringly  in  alcohol,  and  insoluble 
in  ether  and  carbon  bisulphide.  It  decomposes  carbonates,  gives  a 
colourless  precipitate  with  load  acetate,  and  is  decomposed  by  hot 
dilute  nitric  acid  with  separation  of  sulphur  and  formation  of  phos- 
phoric acid  ;  it  is  also  decomposed  by  mercuric  oxide,  the  filtrate 
from  the  precipitated  mercury  sulphide  giving  all  the  reactions  of 
phosphoric  acid.  F.  S.  K. 

Tolylnaphthyl  Sulphides.  By  E.  Bourgeois  ( /?er.,  24,  2264— 
2267). — The  method  of  preparation  consists  in  heating  the  bromo- 
toluene  with  the  lead  salt  of  naphthyl  mercaptan  at  225"  for  six 
hours.  The  mixture  is  allowed  to  cool,  extracted  with  ether,  the 
ether  evaporated  off,  and  the  product  fractionally  distilled  in  a 
vacuum. 

Paratolyl-P-napMhyl  sulphide,  C«H4Me'S'CinH7,  crystallises  from 
dilute  alcohol  in  small,  nacreous  leaflets,  melts  at  70"5°,  boils  at 
287*5°  under  12  mm.  pressure,  and  is  easily  soluble  in  ether  and 
carbon  bisulphide,  sparingly  in  alcohol. 

Paratolyl-oc-naphthyl  sulphide  crystallises  from  alcohol  in  beautiful, 
lustrous,  clinorhombic  crystals,  melts  at  40"5°,  and  boils  at  233°  under 
12  mm.  pressure. 

Metatolyl-^ -naphthyl  sulpiride  crystallises  from  dilute  alcohol  in 
small,  white  needles,  melts  at  60°,  boils  at  236°  under  12  mm.  pres- 
sure, and  is  easily  soluble  in  ether,  carbon  bisulphide,  and  acetic  acid, 
sparingly  in  alcohol. 

Metatolyl-cc-naphthyl  sulphide  is  a  yellow,  refractive  oil,  and  boils  at 
229*5 — 230°  under  12  mm.  pressure. 

Orthotolyl- ^-naphthyl  sulphide  is  a  viscous,  yellow,  highly  refractive 
oil,  and  boils  at  232°  under  12  mm.  pressure. 

Orthotolyl-oc-naphthyl  sulphide  is  an  oil  similar  to  the  ortho-/^- 
derivative,  and  boils  at  231°  under  12  mm.  pressure.  E.   C.  R. 

Ethyl-a-naphthylamine.  By  E.  Bambkrger  and  C.  Goldschmidt 
{Ber.,  24,  2469 — 2472). — Ethyl-a-naphthylamine  reacts  in  the  normal 
way  with  diazo-compounds,  forming  azo-colours,  w'hich,  on  reduction 
with  stannous  chloride  in  hydrochloric  acid  solution,  yield  the  base 
originally  diazotised  and  ethyl-1  : 4-naphthylenedianiine.     Piionylazo- 
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ethyl-a-naphthylamine  has  the  properties  described  by  Eicker  (this 
vol.,  p.  470).  Svlphophenylazoethyl-oL-naphthylamine  is  a  dark, 
carmine-red,  crystalline  powder  of  green  metallic  lustre,  whicb  dis- 
solves in  alcoliol  Avith  a  deep-red  colour,  in  concentrated  sulphuric 
acid  with  a  violet  colour,  and  in  alkalis  with  an  orange-red  colour; 
the  sodium  salt,  CgHieNs'SOsNa,  is  crystalline. 

Etiiyl-i  :  4-iiaphthylenediamine  hydrochloride,  C]2HuN2,2HCl,  crystal- 
lises in  flat,  silvery  needles,  melts  above  300°,  becomes  greenish  on 
exposure  to  air,  and  is  very  soluble  in  water,  sparingly  soluble  in 
concentrated  liydrocbloric  acid.  The  hase  forms  colourless,  oily  drops, 
having  an  odour  of  crude  a-naphthylamine,  is  readily  soluble  in  hot 
water  and  the  ordinary  solvents,  and  on  exposure  to  air  and  light 
rapidly  becomes  dark  in  colour.  On  treatment  with  hydrochloric 
acid,  hydrogen  sulphide,  and  ferric  chloride,  it  gives  a  pale-brown 
colour;  with  aniline,  potassium  dichromate,  and  acetic  acid,  a  brownish- 
red  colour  which  on  boiling  becomes  dark-claret ;  with  potassium 
dichromate  and  metatolylenediamine  hydrochloride,  a  bluish-green 
colour  which  on  boiling  becomes  red;  and  with  bleaching  powder,  a 
flocculent  precipitate  of  a  chlorimide  which,  on  treatment  with  an 
alcoholic  solution  of  aniline  and  hydrochloric  acid,  gives  a  deep-red 
colour.  W.  P.  W. 

a^-Benzenylnaphthylenediamine.  By  A.  Koll  (AiivnUn,  263, 
313— 815).— Fischer  and  Hepp  (Abstr.,  1887,  729,  1114)  have  shown 
that  a/J-ethenylnaphthylenediamine  is  formed  when  /:i-etliylnaphthyl- 
amine  is  treated  with  am3'l  nitrite  and  an  alcoholic  solution  of  hydro- 
gen chloride;  the  authors  find  that,  under  the  same  conditions, 
/:i-beuzylnaphthylamine  can  be  converted  into  a^-benzenylnaphthylene- 
diamine,  identical  with  the  compound  prepared  by  Ebell  {Annalen, 
208,  328)  from  /S-nitrobenzonaphthylamide,  and  named  by  him 
anhydrobenzodiamidonaphthalene.  This  base  separates  from  alcohol 
in  colourless  crystals,  and  from  methyl  alcohol  in  efflorescent  prisms 
containing  ^  raol.  CH4O ;  it  melts  at  214".  The  hydrochloride, 
CnHi2No,HCl,  crystallises  from  hot  alcohol  in  colourless  needles. 

F.  S.  K. 

Derivatives  of  Lapachic  Acid.  By  S.  C.  Hooker  (Chem.  Centr., 
1891,  i,  409;  from  Froc.  Franklin  Inst.,  1890,  117— 124).— Bromo- 
lapachone  (Abstr.,  1889,  999),  like  lapachone,  reacts  with  alkalis  with 
formation  of  dihydroxyhydrolapachic  acid.  By  the  action  of  dilute 
mineral  acids,  this  becomes  transformed  into  hydroxylapachone,  which, 
when  redissolved  in  potash  and  the  solution  acidified  with  acetic  acid, 
again  forms  the  original  acid.  * 

Bromolapachone  crystallises  in  two  difFerenfc  forms,  plates  melting 
at  138"5°,  and  needles  melting  at  138° ;  of  these,  the  latter  appears  to 
be  the  more  stable,  for  the  plates  become  gradually  transformed  into 
the  needles.     Dihydroxyhydrolapachic  acid, 

OH-C.oH402-CH(OH)-CHPrOH, 

melts  at  181 — 182°,  and  also  crystallises  in  two  modifications,  in 
prisms  and  in  masses  of  long,   thin  needles.     The  acid  forms  salts 
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which  are  not  decomposed  by  carbonic  anhydride.  In  the  absence  of 
mineral  acids,  dihydroxyhydrolapacliic  acid  is  stable. 

Hydroxylapachone,  CioH402<C q ^]>CHPr,  forms  red   needles 

melting  at  201  "5°.  With  bromine,  it  forms  no  additive  compounds, 
which  must  have  been  the  case  had  it  possessed  the  constitution 
ascribed  to  it  by  Pa  tern  6. 

When  treated  with  bromine  in  chloroform  solution,  lapachic  acid 
gives  five  different  compounds.  J.  W.  L. 

Boiling  Points  of  some  Compounds  of  High  Molecular 
Weight.  By  R.  Schweitzer  (Annalen,  264,  193— 196).— The  boil- 
ing point  of  anthracene  was  determined  with  the  aid  of  Meyer  and 
Goldschmidt's  air  thermometer  (/>er.,  15,  141,  303),  and  found  to  be 
382"  as  the  average  of  two  experiments.  The  boiling  points  of 
various  other  organic  compounds  were  determined,  employing  a 
mercury  thermometer  filled  with  nitrogen  under  pressure,  and 
graduated  to  about  500° ;  the  numbers  in  brackets  give  the  boiling 
points  found  in  this  way.  Anthracene  (351°),  retene  (394°),  phenyl- 
naphthvlcarbazole  (454°),  /3  dinaphthylamine  (483°),  tribenzylamine 
(380—390°),  /3-dinaphthyl  ketone  (464°),  a-naphthyl  phenyl  ketone 
(385°),  chrysene  (448°),  picene  (above  500°),  diauthryl  (above  500°), 
and  tetrahydroxyanthraquinone  (above  500°).  F.  S.  K. 

Oxidation  of  Alizarin-green  and  Alizarindigo-blue.  By  C. 
Graebe  and  A.  Philips  (Ber.,  24,  2-297~"2299).— The  authors  have 
obtained  a  tri-,  tetra-,  and  penta-hydroxyanthraquinoline  from  alizarin- 
green  and  alizarindigo-blue. 

Triht/droxijanthraquiiioline  (hydroxyalizarin-blue)  is  contained  in 
the  portion  of  alizarin-green  which  is  insoluble  in  nitrobenzene.  It 
is  obtained  from  this  product  by  sublimation  in  bluish-violet  needles ; 
a  good  deal  is,  however,  carbonised.  It  can  also  be  obtained  from  tho 
sulphonic  acid  contained  in  alizarin-green  by  heating  it  with  hydro- 
chloric acid  at  180°. 

Tetrahydroxnanthraquinoline  is  obtained  in  small  quantities  by  ex- 
tracting alizarin-green  with  nitrobenzene,  and  also  from  alizarindigo- 
blue  by  sublimation. 

Pentahydroxyaiithraquinoline  (trihydroxyalizarin-blue)  is  the  chief 
constituent  of  alizarindigo-blue,  and  may  be  obtained  from  it  by  crys- 
tallisation from  nitrobenzene  and  acetic  acid,  or  by  heating  the 
crude  dye  with  benzoic  chloride,  and  hydrolysing  the  ethereal  salt  thus 
obtained. 

Alizarin-green  and  alizarindigo-blue,  when  oxidised  with  nitric 
acid  (1*35),  yield  quinolinic  acid.  Alizarindigo-blue  gave  50  per 
cent,  of  crude  quinolinic  acid ;  pure  pentahydroxjanthraquinoline 
gave  52'5  per  cent.  Alizarin-blue  sulphuric  acid,  obtained  by  the 
action  of  fuming  acid  on  alizarin-blue,  also  yields  quinolinic  acid 
when  oxidised  with  nitric  acid.  E.  C.  R. 

Terpenes  and  Ethereal  Oils.  By  O.  Wallace  (Annalm,  264, 
1 — 32). — When   bromine   (2  atoms)   is  gradually  added  to   a    well- 
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pooled  solntion  of  anhydrous  pinene  (1  mol.)  in  dry  carbon  tetra- 
chloride, the  halogen  is  immediately  absorbed,  but  traces  of  hydrogen 
bromide  are  evolved  ;  when  a  further  quantity  (2  atoms)  of  bromine 
is  added,  combination  takes  place  more  or  less  quickly,  according  to 
the  conditions  of  the  experiment,  and  hydrogen  bromide  is  again 
evolved ;  this  experiment  shows  that  pinene  can  combine  directly 
with  only  2  atoms  of  bromine.  If,  after  adding  bromine  (2  atoms), 
the  carbon  tetrachloride  is  distilled  off,  a  considerable  evolution  of 
Ijydrogen  bromide  is  observed,  and  there  remains  a  heavy,  dark- 
coloured  oil ;  on  boiling  this  product  with  alcobolic  potash  for  several 
hours,  and,  after  evaporating  the  alcohol,  distilling  the  residue  with 
steam,  a  complex  mixture  consisting  principally  of  camphene,  pinene 
hydrobromide,  and,  perhaps,  very  small  quantities  of  cymene  and 
pinene  dibromide  collects  in  the  receiver,  and  there  remains  a  dark- 
coloured  residue  of  pinene  dibromide.  The  camphene  obtained  in 
this  way  is,  doubtless,  produced  by  the  action  of  the  alcoholic  potash 
on  pinene  hydrobromide,  the  formation  of  which  is  due  to  the  com- 
bination of  pinene  with  the  hydrogen  bromide  produced  in  the  original 
reaction. 

Pinene  dibromide^  CioH,6Br2,  is  easily  obtained  in  a  pure  condition 
by  dissolving  the  residue  in  alcohol,  cooling:  the  solution,  and  recrys- 
tallising  the  precipitated  compound  from  ethyl  acetate.  The  yield  is 
only  small,  owing  to  the  complicated  nature  of  the  orin^inal  reaction, 
in  which  the  bromine  shows  a  greater  tendency  to  substitute  than  to 
form  additive  products  ;  in  this  respect,  pinene  shows  a  behaviour 
intermediate  between  that  of  aromatic  hydrocarbons  and  that  of 
other  terpenes.  Pinene  dibromide  is  very  sparingly  soluble  in  cold 
alcohol,  but  more  readily  in  warm  ethyl  acetate  and  chloroform,  from 
which  it  separates  in  colourless,  hexagonal  crystals  melting  at 
1G9 — 170°;  it  sublimes  readily  when  heated  under  reduced  pressure, 
and  is  optically  inactive.  As  it  cannot  be  obtained  either  from  cam- 
phene or  from  pinene  hydrobromide  in  the  manner  described  above,  it 
must  be  regarded  as  formed'  directly  by  the  combination  of  bromine 
with  pinene  ;  when  heated  with  aniline  at  180°  for  two  hours,  it  is 
converted  into  cymene. 

When  dextrorotatory  limonene  tetrabromide  (m.  p.  104 — 105°)  is 
boiled  with  an  alcoholic  solution  of  sodium  ethoxide  (3  mols.)  for 
6 — 7  hours,  and  the  solution  then  submitted  to  distillation  with 
steam,  a  heavy  oil  collects  in  the  receiver ;  this  product  could  not  be 
obtained  in  a  pure  condition  by  fractional  distillation,  but  the  results 
of  analyses,  and  a  study  of  its  properties,  show  that  it  has  the  compo- 
sition CioHiaBr.  It  boils  at  14<> — 145°  under  a  pressure  of  13 — 15  mm., 
has  a  sp.  gr.  of  1217  at  20°,  and  is  dextrorotatory;  it  combines 
immediately  with  bromine  (2  atoms),  yielding  an  oily  product,  and 
it  readily  undergoes  polymerisation  in  contact  with  concentrated 
sulphuric  acid,  being  converted  into  an  amorphous  compound  ; 
when  treated  with  a  saturated  glacial  acetic  acid  solution  of  hydro- 
gen bromide,  it  is  converted  into  dipentene  tetrabromide  (m.  p. 
123°). 

k.  further  investigation  of  the  behaviour  of  limonene  towards 
bromine  has  shown  that  when  4  atoms  of  the  halogen  are  employed, 
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hydrogen  bromide  is  invariably  evolved,  no  matter  wbether  the 
operation  is  carried  out  with  moist  or  with  anhydrous  solvents. 

When  dextrorotatory  hmonene  tetrabromide  is  warmed  witli 
excess  of  aniline  for  five  hours,  and  the  solution  then  boiled  over  the 
free  flame  until  the  reaction  is  at  an  end,  a  monalkyl  derivative  of 
benzene,  probably  propylbenzene,  cymeiie,  and  other  substances, 
the  nature  of  which  could  not  be  determined,  are  formed  in  small 
quantities. 

A  tribromide  of  the  composition  doHivBra  is  produced  when  brom- 
ine (34  c.c.)  is  gradually  added  to  a  solution  of  dipentene  dihydro- 
broraide  (200  grams)  in  glacial  acetic  acid  (400  c.c.)  with  constant 
shaking,  any  considerable  rise  of  temperature  being  avoided  ;  as  soon 
as  the  colour  due  to  free  bromine  has  completely  disappeared,  alcohol 
(300  c.c.)  is  added,  and  the  solution  is  kept  at  a  low  temperature  for 
24  hours,  when  the  tribromide  is  partially  deposited  in  cr3'stals ;  the 
oily  mother  liquors  are  mixed  with  water,  the  precipitated  oil  washed 
with  water,  treated  with  an  equal  volume  of  methyl  alcohol,  and  the 
solution  placed  in  a  freezing  mixture,  when  a  second  crop  of  crystals 
is  deposited;  a  further  quantity  of  the  crystalline  product  can  be 
obtained  by  repeating  the  process.  This  tribromide  is  precipitated 
from  its  solution  in  hot  ethyl  acetate  on  the  addition  of  methyl  alco- 
hol, in  colourless,  lustrous  plates,  which  melt  at  110°,  and  decompose 
at  a  higher  temperature  with  evolution  of  hydrogen  bromide. 

A  hydrocarbon  of  the  composition  doHi^,  isomeric  with  cymene,  is 
formed  when  the  tribromide  (50  grams)  just  described  is  boiled  for 
about  15  minutes  with  a  solution  of  sodium  (12  grams)  in  alcohol 
(15(>  c.c).  It  is  a  colourless  liquid  boiling  at  183°;  its  sp.  gr.  is 
0'863  at  20°,  and  its  refraction  nn  =  1  "49693  at  the  same  tempera- 
ture; it  combines  with  halogen  acids,  yielding  oily  compounds. 
When  treated  with  bromine  in  well-cooled,  alcoholic  glacial  acetic 
.<cid  solution  until  a  permanent  yellow  coloration  is  produced,  it  is 
converted  into  a  tetrabromide  of  the  composition  CioHi4Br4,  which  is 
deposited  in  crystals  after  keeping  for  some  time.  This  compound 
separates  from  hot  ethyl  acetate  in  colourless,  asymmetric  crystals, 
a  :  6  :  c  =  0  393ti0  :  1  :  0'35557,  melting  at  154—155°.  The  mother 
liquors  from  the  tetrabromide  contain  small  quantities  of  a  compound 
melting  at  103 — 104°,  which  is  much  more  readily  soluble  in  ethyl 
acetate  than  the  tetrabromide,  with  which  it  seems  to  be  isomeric. 

Two  chlorides,  one  having  the  composition  C10H17CI3,  and  melting 
at  85 — 86°,  the  other  having  the  composition  C10H16CI4,  and  melting 
at  105°,  can  be  obtained  by  treating  dipentene  dihydrochloride  with 
chlorine  ;  the  preparation  and  properties  of  these  compounds  will  be 
described  in  a  subsequent  paper.  F.  S.  K. 

Constitution  of  Pinene.  By  G.  Wagner  (Be?-.,  24,  2187—2190). 
— The  author  criticises  Wallach's  explanation  (this  vol.,  p.  1078)  of 
the  mechanism  of  the  reaction  which  takes  place  in  the  oxidation  of 
oil  of  turpentine  to  pinole  hydrate  (pinene  glycol)  ;  he  considers  that 
the    constitution    of   pinene  is   probably   expressed    by  the   formula 

I     ^        I  ~~"  I       ,  which  affords  a  better  explanation,  not  only  of  the 
CHPr^'CH'CHa 
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behaviour  of  pinene  on  oxidation,  but  also  of  various  other  reactions, 
than  the  formala  suggested  by  Wallach  does.  E.   S.  K. 

Derivatives  of  Cantharidin.  By  P.  Andeelini  (Ber.,  24, 
1998 — 2000). — The  compound  C10H13NO3  obtained  from  cantharidin 
by  the  action  of  ammonia  (Abstr.,  1890,  640)  is  now  regarded  as 
cantharidinimide,  CioHioOalNH.  It  is  not  affected  by  prolonged  boil- 
ing with  caustic  alkalis  or  baryta,  yields  a  series  of  alkyl  derivatives, 
and,  when  heated  with  acetic  anhydride  at  230°  for  about  30  hours, 
is  converted  into  a  crystalline  acetyl  dei-ivative,  CioHjoOalNAc,  which 
dissolves  readily  in  alcohol,  ether,  and  benzene,  and  is  hydrolysed  by 
boiling  with  water  or  aqueoas  alcohol. 

Cantharidin  methijlhnide,  CioHiaOaiNMe,  is  obtained  when  can- 
tharidin is  heated  with  a  slio-ht  excess  of  methylamine  in  methyl 
alcohol  solution  at  140 — 145°  for  5 — 6  hours,  and  when  cantharidin- 
imide  is  heated  with  the  calculated  quantity  of  sodium  carbonate,  an 
excess  of  methyl  iodide,  and  10 — 12  times  the  amount  of  methyl 
alcohol  at  100°.  It  crystallises  from  watei*  in  long,  colourless,  rhom- 
bic needles,  a:h  :  c  =  0-57497  :  1  :  074685,  and  melts  at  125^ 

Cantharidin  ethylimide,  doHiaOalNEt,  prepared  either  fi-om  can- 
tharidin or  cantliaridinimide,  crystallises  in  colourless,  rhombic  forms, 
a  :  b  :  c  =  0-52346  :  1  :  0-78677,  melts  at  105°,  and  is  readily  soluble 
in  the  ordinary  solvents. 

Cantharidin  amylimide,  CloHizOa'N'Ay,  crystallises  with  difficulty, 
melts  at  46°,  and  is  soluble  in  alcohol,  ether,  and  benzene,  insoluble 
in  water. 

Ca7i*haridin  allylimide,  C10H12O3  NCsHs,  crystallises  in  monoclinic 
forms,  a:b  :c  =  028226  :  1  :  0-59433,  y3  =  67°  35',  melts  at  80°, 
and  is  soluble  in  water. 

Cantharidin  phenylimiJe,  CjoHiaOaiNPh,  crystallises  in  monoclinic 
forms,  a:b:  c  =  2-7798  :  1  :  1-9818,  /3  =  89°  40',  melts  at  129°,  and 
is  readily  soluble  in  alcoh9l,  ether,  and  benzene,  but  insoluble  in 
water. 

Cantharidin  a,-naphthyliinide,  CjoHisOs^NOioHt,  crystallises  from 
acetone  in  lustrous,  monoclinic  forms,  a  :  b  :  c  =  0-55814  :  1  : 1-75340, 
fS  z=  83°  59',  and  is  readily  soluble  in  the  ordinary  solvents,  but  in- 
soluble in  water. 

In  addition  to  the  methods  already  described  for  that  purpose  (com- 
pare Homolka,  Abstr.,  1886,  723),  cantharic  acid  can  also  be  prepared 
by  dissolving  cantharidin  in  5  times  the  quantity  of  chlorosulphonic 
acid,  and,  after  four  hours,  pouring  the  solution  on  to  ice,  neutralising 
with  barium  carbonate,  and  treating  the  filtrate  with  the  requisite  quan- 
tity of  dilute  sulphuric  acid.  Cantharic  acid  crystallises  in  rhombic 
forms,  a  :  b  :  c  —  0*96218  :  1  :  0-68658,  and  its  oxime  (Homolka,  loc. 
cit.)  in  monoclinic  forms,  a  :  b  :  c  =  1-0772  :  1  :  1-2402,  yS  =  87°  1'. 
When  heated  at  180°  for  7 — 8  hours  with  a  saturated  alcoholic  solu- 
tion of  ammonia,  it  is  converted  into  a  compound  CioHiaNOs,  which 
melts  at  187°,  dissolves  readily  in  the  ordinary  solvents,  and  is  isomeric 
with  cantharidinimide. 

Isocantharidin,  C10H12O4,  is  formed  when  1  part  of  cantharic  acid  is 
heated  with  4 — 5  parts  of  acetic  chloride  at  135°  for  three  hours.     It 

4  (?  2 
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crystallises  in  monocHriic  forma,  a  :  h  :  c  =  1027i-}  :  1  :  11795,  f3  —■  59^ 
melts  at  75 — 76°,  and  is  readily  soluble  in  alcohol,  ether,  and  benzene, 
but  only  sparingly  in  boiling  water. 

Isocantharidic  acid,  CjoHuOs  +  HoO,  is  obtained  by  boiling  the 
aqueous  solution  of  isocantharidin  for  three  hours  until  it  no  lontrer 
becomes  turbid  on  cooling.  It  crystallises  in  crusts,  loses  its  water 
of  crystallisation  at  100°,  melts  at  158°,  and  at  163°  is  converted  into 
an  anhydride  which  melts  at  75 — 76°,  and  is  reconverted  into  the 
acid  by  boiling  with  water.  It  is  a  bibasic  acid.  The  silver  salt,  with 
3  mols.  H2O,  and  the  harium  salt,  with  5  mols.  HoO,  are  described ; 
the  methyl  salt,  doHisOsMe?,  melts  at  81 — 82°,  is  volatile  without  de- 
composition, and  dissolves  in  water  and  ether.  W.  P.  W, 

Gentisin.  By  S.  v.  Kostaxecki  (Chem.  Centr.,  1891,  i,  587;  from 
Schweiz.  Wochenschr.  Pharm.,  29,  59 — 60). — By  boiling  gentisin  with 
hydriodic  acid,  methyl  is  eliminated  with  formation  of  geiitinein, 
CiaHgOs.  It  crystallises  in  fine,  straw-coloured  needles  with  2  mols. 
II2O,  which  again  separate  at  100°,  the  colour  deepening  at  the  same 
time.  By  boiling  with  anhydrous  acetic  acid  and  anhydrous  sodium 
acetate,  triacetylgentisein,  C13H5O5AC3,  is  formed.  It  crystallises  in 
large,  lustrous  needles,  sparingly  soluble  in  alcohol,  readily  soluble  in 
glacial  acetic  acid.  This  compound  proves  the  presence  of  three 
hydroxyl  groups  in  gentisein,  Ci3H502(OH)3,  and  that  gentisin  is  a 
methyl  ether  of  gentisein,  C,3H502(OMe)(OH)2.  J.  W.  L. 

Derivatives  of  Piperidine.  By  E.  Lellmann  and  R.  Just 
7>'6r.,  24,  2099—2104;  see  also  Abstr.,  1887,  604  ;  18«8,  1107  ;  1890, 
1002). — l-Paratolylpiperidine,  CeHiMe  C5NH10,  is  obtained  by  heating 
piperidine  with  bromotoluene  for  10  hoars  at  270°  ;  the  portion  boil- 
ing at  260-T.275°  is  separated  from  admixed  bromotoluene  by  dis- 
solving in  acid,  extracting  with  ether,  and  reprecipitating  the  base 
with  alkali.  It  is  a  pale-yellow,  oily  liquid,  boils  at  262°,  and  is 
readily  soluble  in  alcohol,  ether,  and  benzene,  and  forms  a  crystalline 
ylaiinochloride,  (C6H4Me'C5!N"Hio)o,H2PtCl6,  which  is  partially  decom- 
posed on  warming  in  aqueous  solution. 

1-Parahromophenylpiperidine,  CeHiBr-CsNHio,  is  prepared  in  a 
similar  manner  from  paradibromobenzene.  It  crystallises  from  ether 
in  brownish  plates,  and  melts  at  75°.  Its  hydrohromide  forms  com- 
pact crystals.  Hexachlorobenzene  is  also  acted  on  by  piperidine  at 
250 — 260°,  three-fifths  of  the  chlorine  being  converted  into  hydro- 
chloric acid  in  10  hours. 

It  has  been  shown  in  the  previous  papers  that  chloro-  and  bromo- 
nitrobenzenes  of  the  ortho-  and  paia-series  readily  combine  with 
piperidine,  whilst  the  meta-compounds  are  not  acted  on.  This  pro- 
perty may  be  employed  for  isolating  the  latter  from  a  mixtnre  with 
ortho-  and  para-compounds,  and  also  for  ascertaining  whether  such  a 
nitro- compound  is  a  meta-derivative  or  not.  Thus,  from  the  mixture 
obtained  by  nitrating  parabromotoluene,  the  compound 

C6H3Me(N02)Br   [1:2:4] 

may  be  readily  isolated  by  heating  with  piperidine  and  warming  the 
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product  with  concentrated  hydrochloric  acid,  which  dissolves  out  the 
compound  C6H3Me(NO.)-C5:NHio  [1:3:  4],  and  leaves  the  1  :  2  :  4- 
compound  as  a  crystalline  cake.  A^ain,  the  compound  obtained  by 
Fittig  and  Ahrens  (Aimalen,  147,  31)  by  the  action  of  nitric  acid  on 
bromometaxylene  does  not  combine  with  piperidine,  and,  therefore, 
contains  the  nitro-^roup  in  one  of  the  meta- positions  to  the  bromine 
atoms.  If  the  nitration  be  carried  out  with  fuming  nitric  acid, 
yellow  needles  of  diiiitrohromometaxijlene,  C6HMeoBr(N02)2,  are  ob- 
tained, which  melt  at  89°,  and  are  also  without  action  on  piperidine  ; 
hence  it  has  probably  the  constitution  CH3 :  N0.>  :  CH3 :  Br  :  NOo  = 
1:2:3:4:6. 

l-Orthamidoplienylpiperidine,  NH2'C6H4*C5NHio,  is  readily  obtained 
by  the  reduction  of  orthonitrophenylpiperidine  with  stannous  chloride 
and  hydrochloric  acid,  and  forms  small  plates  which  melt  at  45'5'', 
and  are  soluble  in  most  organic  solvents.  The  stannochloride, 
CnHi6No,H2SnCl6,  crystallises  in  needles  and  melts  at  217°.  When 
the  base  is  warmed  with  phenylthiocarbimide  in  alcoholic  solution,  it 
yields  piperidyl-l-thiocarbanilide,  NHPh'CS'KH'CeHi'CoNHio,  which 
forms  white  crystals,  and  melts  at  174°.  H.  Gr.  C. 

Behaviour  of  Piperidine  Bases  towards  Aromatic  Halogen 
Compounds.  By  E.  Lellmann  and  R.  Just  (Ber.,  24,  2L04-21U7). 
^ — In  continuation  of  their  investigation  of  the  action  of  halogen  com- 
pounds on  piperidine,  the  authors  have  also  examined  their  action  on 
the  substituted  piperidines.  They  find  that  the  attraction  between 
these  compounds  is  very  much  less  than  with  piperidine,  and  becomes 
smaller  the  nearer  the  alkyl  group  approaches  the  nitrogen  atom, 
and  the  larger  its  molecular  weight  is.  With  the  dipiperidyl  obtained 
from  nicotine,  the  reaction,  as  would  be  expected  in  the  case  of  a 
bi-acid  base,  takes  place  rather  more  readily  than  with  the  alkyl 
derivatives. 

Ot'thoparadinitrophenyl-oc-methylpiperidipe,  C6H3(N02)2*C6NH9Me,  is 
obtained  from  orthoparadinitrochlorobenzeue  and  a-methylpiperidine, 
and  forms  a  reddish  oil,  which  solidifies  after  remaining  for  a  long 
time,  but  could  not  be  obtained  pure.  Orthoparadinitrophenylconiine, 
C6H3(]S'02)2*C5NH9Pr*,  forms  crystals  which  melt  at  42°,  and  dissolves 
in  concentrated  hydrochloric  acid,  alcohol,  ether,  and  benzene.  Paru- 
■niirophenyldipiperidyl,  N02*C6H4*C5NH9*C6NHio,  is  obtained  as  a 
thick,  brown,  aromatic-smelling  oil,  which  did  not  solidify,  whilst  the 
orthoparadinitrophenyldipiperidyl,  C6H3(N'02)2*C6NH9*C6NHio,  forms 
a  yellowish-red  solid,  without  distinct  crystalline  form,  and  melts 
at  72 — 76°.  It  is  soluble  in  alcohol,  ether,  and  light  petroleum 
and  yields  a  sparingly  soluble  crystalline  platinochloride, 

(Ci6H,2N304)2,H2PtCl6. 

The  derivatives  obtained  from  the  substituted  piperidines  do  not, 
therefore,  show  the  power  of  crystallisation  in  such  a  marked 
manner  as  the  corresponding  piperidine  compounds,  and  are,  on  this 
account,  much  more  difficult  to  purify.  H.  G.  C. 
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Introduction   of  Bivalent  Radicles  into  Plparidine.    By  L. 

E/UGHEIMER  (Ber.,  24,  2186 — 2187). — A  compound  having  the  com- 
position CigHigN,  can  be  prepared  by  treating  benzoylpiperidine  with 
benzaldehyde  and  then  eliminating  the  benzoyl  group  from  the  con- 
densation product  thus  obtained;  it  melts  at  89°,  has  only  feeble 
basic  properties,  and  is  probably  a  dibenzenylpiperidine  of  the  con- 
stitution [(GHPli)2  =  2:6].  The  hydrochloride,  C,9H,9N,HC1,  crys- 
tallises from  benzene,  in  which  it  is  sparingly  soluble,  in  large  plates 
and  prisms,  melts  at  164-5 — 166°,  and  is  decomposed  by  water.  The 
nitrate,  CigHigNjELNOa,  crystallises  in  colourless  plates,  and  melts  at 
96-5—98°. 

A  crystalline  base  can  also  be  obtained  from  the  condensation  pro- 
duct of  benzoylpiperidine  and  cuminaldehyde  in  like  manner,  but 
salicylaldehyde  yields  an  amorphous  compound ;  aldehydes  of  the 
fatty  series  seem  to  form  analogous  condensation  products. 

F.  S.  K. 

Derivatives  of  Homopiperidic  Acid.  By  W.  Aschax  {Ber.,  24, 
2443 — 2450,  cf.  this  vol.,  p.  466).  — £//%Z  ^{-phthaliinidopropylmethijl- 
mnlonate,  C8H,02iN-[CH2]3*CMe(COOE't)2,  is  obtained  by  heating 
7-broraoprop3dphthaUmide  (40  grams)  for  four  hours  in  a  reflux- 
apparatus  with  an  alcoholic  solution  of  ethyl  sodiomethylmalonate, 
prepared  by  mixing  ethyl  methylma^onate  (23  grams)  with  a  solution 
of  sodium  (37  grams)  in  10  times  its  weight  of  absolute  alcohol.  It 
is  an  oil  which  could  not  be  purified  either  by  crystallisation  or  distil 
lation. 

OL-Methylhomopiperidic  acid,  COOH*CHMe*[CH2]3'NH?,  prepared  by 
digesting  this  oil  with  about  5'5  times  its  weight  of  hydrochloric  acid 
(sp.  gr.  =  1-13)  at  170 — 175°  for  four  hours,  crystallises  in  small,  flat 
prisms  or  scale«,  melts  at  168 — 170°  with  frothing,  or  at  157°  on  heat- 
ing very  slowly,  and  is  readily  soluble  in  water,  but  insoluble  in 
absolute  alcohol  and  ether.  The  aqueous  solution  is  neutral  to  litmus, 
and  has  a  pure,  sweet  taste.  The  salts  with  bases  or  acids  are 
extremely  soluble,  and  can  be  crystallised  only  with  difficulty.  The 
aurochloride  is  very  soluble  and  hygroscopic ;  the  platinochloridf", 
(C6Hi302N)2,H2PtCl6,  crystallises  in  thin,  lustrous  scales,  decomposes 
at  190°  with  frothing,  and  is  easily  soluble  in  water,  but  insoluble  in 
alcohol  and  ether. 

ft-MethyJpiperidone,   CH2<[pTT pxT  ^^I^>    is    obtained   when   a- 

methylpiperidic  acid  is  heated  at  185°,  so  long  as  water  distils  over,  and 
the  residue  is  afterwards  distilled  at  249 — 250°.  It  crystallises  from 
light  petroleum  in  small,  but  well-formed,  colourless  cubes,  melts  at 
53*5 — 55°,  has  an  odour  resembling  that  of  coniine,  and  dissolves  readily 
in  all  the  ordinary  solvents  with  the  exception  of  cold  light  petroleum. 

;8-Ethylpiperidone  is  converted  into  an  oily  nitrosamine  by  the 
action  of  nitrous  acid.  The  compound  is  very  unstable,  decomposing 
with  the  evolution  of  gas  even  at  the  ordinary  temperature,  and  when 
heated  at  115 — 117"  until  gas  is  no  longer  given  off,  yields  a- ethyl- c- 
valerolactone. 

^- Propyl piperidone  is  gradually  reconverted  into  a-propylhomo- 
piperidic  acid  by  boiling  with  hydrochloric  acid,  and  on  treatment 
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witli  nitrons  acid  gives  a  yellow  oil,  having  the  properties  of  a  nitros- 
amine. 

^-Benzylpiperidone  is  best  prepared  by  heating  abenzylhomo- 
piperidic  acid  in  quantities  of  10 — 12  grams  at  210 — 215"^  until  water 
is  no  longer  given  off,  dissolving  the  residue  in  boiling  water,  and 
allowing  the  hot  solution  to  cool  slowly.  It  is  slowly  reconverted 
into  the  acid  by  boiling  with  concentrated  hydrochloric  acid.  As 
already  stated  {loc.  cit.),  it  decomposes  at  100'^,  and  the  products  of 
the  decomposition  are  now  identified  as  nitrogen  and  a- benzyl- ^- 
valerolactone.  On  reduction  with  sodium  in  boiling  amyl  alcohol 
solution,    /3-benzylpiperidone    is    converted    into    /B-benzylpipe^'idine, 

CH2<CpiT  _^r<fr^^^H.     This  base  is  an  oil  of  piperidine-like  odour, 

and  is  characterised  by  forming  a  sparingly  soluble,  crystalline 
plathiochloride,  (0121117^)0, HaPt-de,  and  an  aurnchloride  which  melts 
at  138—140'',  and  is  readily  soluble  in  warm  water,  alcohol,  and 
ether. 

Ethyl  13-phthaUmidoethylmalonate,  08H402:N-OH2-OH2-OH(OOOEt)o, 
is  prepared  by  boiling  10  grams  of  y3-brometliylphthalimide  for  four 
hours  in  a  reflux  apparatus  with  an  alcoholic  solution  of  ethyl  sodio- 
malonate  obtained  from  10  grams  of  ethyl  malonate.  It  crystallises 
from  light  petroleum  in  colourless  scales  or  flat  prisms,  melts  at 
42 — 44°,  is  readily  soluble  in  the  ordinary  solvents,  and  when  digested 
with  five  times  its  weight  of  hydrochloric  acid  (sp.  gr.  =  l*i8)  at 
170 — 18U°  for  three  hours,  is  converted  into  7-amidobutyric  acid. 

W.  P.  W. 

Substituted  Ammonium  Compounds.  By  H.  Decker  (Ber., 
24,  1984 — 1987). — In  addition  to  the  methiodides  described  in  the 
previous  communication  (this  vol.,  p.  736),  the  author  has  endeavoured 
to  prepare  others,  and  finds  that  a  number  of  quinoline  derivatives  do 
not  combine  with  methyl  iodide  under  any  conditions,  thus  confirm- 
ing the  work  of  previous  observers.  The  position  of  the  substituent 
has  a  marked  influence  on  this  property,  and  the  evidence  tends  to 
show  that  when  a  radicle  is  present  in  the  position  "  1,"  a  methiodide 
cnnnot  be  obtained ;  thus,  2'-nitroquinoline  and  2'-nitro-3-methyU 
quinoline,  which  form  methiodides,  no  longer  do  so  on  the  introduc- 
tion of  methyl  into  this  position.  The  property  is  seemingly  in  no 
way  dependent  on  the  relative  basicity  of  the  quinoline  derivatives, 
since  2'-nitro-l  :  3-dimethylquinoline  forms  stable  salts,  but  no  meth- 
iodide, whilst  2'-nitro-3-bromoquinoline  does  not  give  salts  under  the 
ordinary  conditions,  but  combines  with  merhyl  iodide. 

To  prepare  the  methiodides,  3 — 4  hours  heating  at  100°  with  the 
theoretical  quantity  of  methyl  iodide  is  sufficient  for  most  quinoline 
derivatives  ;  a  higher  temperature  or  an  excess  of  methyl  iodide 
resulting  frequently  in  the  formation  of  insoluble  compounds  contain- 
ing iodine.  The  product  is  extracted  with  ether  or  benzene  to  remove 
any  unaltered  quinoline  derivative,  and  crystallised  from  water,  in 
which  the  methiodides  are  sparingly  soluble  in  the  cold.  The  method 
can  be  employed  to  separate  1 -quinoline  derivatives  from  those  which 
form  methiodides.  The  preparation  of  methiodides  is  recommended 
as  a  means  of  characterising  quinoline  derivatives  on  account  of  their 
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stability  and  characteristic  properties,  and  the  readiness  with  which 
they  can  be  purified.  W.  P.  W. 

Action  of  Hypochlorous  Acid  on  Bromoquinolines.    By  A. 

Weltkk  (/.  :pr,  Ghem.  [2],  43,  497— 504).— The  formation  of  carbo- 
styril  by  the  action  of  hypochlorous  acid  on  quinoline  has  been  investi- 
gated by  Erlenmeyer  and  Rosenhek  (Abstr.,  1886,  244,  559),  and  by 
Einhorn  and  Lauch  (Abstr.,  1888,  501). 

Parahromocarbostyril  [Br  :  OH  =  3:2']  is  prepared  by  gradually 
adding  a  solution  of  3-bromoquinoline  (10  grams)  in  a  little  alcohol 
to  a  solution  of  boric  acid  (150 — 200  grams)  in  water  (1^  litres) 
contained  in  a  reflux  apparatus,  and,  when  it  has  nearly  all  dissolved, 
filtering  through  a  hot  filter  into  9  litres  of  water;  to  this  is  added  a 
solution  of  bleaching  powder  (1  part)  in  cold  water  (5  parts),  and 
after  24  honrs  the  precipitate  is  filtered,  and  dissolved  in  sodium 
hydroxide ;  this  solution  is  cooled,  when  the  sodium  compound 
of  parahromocarbostyril  crystallises  out ;  it  is  again  dissolved  in 
sodium  hydroxide  and  decomposed  by  carbonic  anhydride,  whereby 
parahromocarbostyril  is  precipitated.  It  crystallises  from  alcohol  in 
beautiful  yellow  needles,  melts  at  269*^  (uncorr.),  and  dissolves  in 
alkalis,  concentrated  acids,  chloroform,  ether,  and  alcohol.  The 
jpotassiwm  and  ammonium  compounds  and  the  platinochloride  Were 
obtained. 

8  :  2' -Dihromoquinoline  is  obtained  by  heating  parabromocarbostyiil 
with  excess  of  phosphoric  bromide  for  two  hours  at  100°,  decomposing 
the  product  with  water,  neutralising  with  sodium  carbonate,  and  dis- 
tilling ;  it  crystallises  in  white,  volatile  leaflets,  melts  at  166 — 167°, 
and  dissolves  easily  in  alcohol  and  hydrochloric  acid.  The  platino- 
chloride  was  obtained. 

Metahromocarhosti/ril  [Br  :  OH  =  2:2']  is  obtained  in  the  same  way 
as  parahromocarbostyril ;  it  crystallises  from  glacial  acetic  acid  in  long, 
straw-like  needles,  and  from  alcohol  in  microscopical,  four-sided 
tables ;  it  sublimes  unchanged  in  beautiful,  long  needles,  and  melts  at 
288°;  it  dissolves  also  in  chloroform  and  ether.  The  platinochloride 
and  the  sodium  and  potassium  compounds  w^ere  obtained.  The  co/>i- 
pound  of  it  with  hypochlorous  acid,  CgHsNBrOCl,  crystallises  in  pale- 
red  needles,  and  melts,  when  sharply  heated,  at  194°. 

2  :  2! -Dihromoquinoline  is  obtained  by  heating  metabromocaroo- 
styril  with  phosphoric?  bromide  at  130 — 140°,  until  no  more  hydrogen 
bromide  is  evolved,  neutralising  with  sodium  carbonate,  distilbng 
with  steam,  and  fractionally  crystallising  the  product  from  alcohol  ; 
it  crystallises  in  colourless  needles  and  hexagonal  tables,  melts  at 
134°  (uncorr.),  and  dissolves  in  alcohol,  ether,  chloroform,  and  mineral 
acids ;  when  heated  with  aqueous  ammonia  at  200°,  it  is  converted 
into  metabromocarbostyril.  The  nitro-derivative,  C9H4Br2N02N, 
crystallises  in  small,  colourless  needles,  melts  at  180°,  and  dissolves 
sparingly  in  hot  water  and  ether,  but  easily  in  chloroform  and  con- 
centrated mineral  acids.  The  corresponding  a /ra'do- derivative  was 
obtained. 

Anabromocarhostyril  [Br  :  OH  =  4:2']  is  prepared  in  the  same  way 
as  parahromocarbostyril ;  it  crystallises  m  beautiful  needles,  tuelts  at^ 
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300°,  and  dissolves  sparingly  in  alcoliol.  The  potassium  compound  is 
described. 

4  :  2' -DibromoquinoUnej  obtained  by  heating  anabromocarbostyril 
with  phosphoric  bromide,  crystallises  in  small  needles,  and  melts  at 
86°. 

1-Bromoquiuoline  yields  an  additive  compound  with  hypochlorons 
acid  (compare  Einhorn  and  Lanch,  Abstr,,  1888,  502).  Decker  (this 
vol.,  p.  736)  has  investigated  the  action  of  hypochlorons  acid  on 
4'-brotnoquinoline. 

Fourteen  of  the  21  isomeric  dibromoquinolines  are  now  known. 

A.  G.  B. 

Action  of  Chlorine  on  Hydroxy quinoline.  By  T.  Zincke 
(Annalen,  264,  196—228). — The  compounds  formed  by  the  action  of 
chlorine  on  parahydroxy quinoline  are  analogous  in  composition  and 
in  chemical  behaviour  to  those  produced  from  /:J-naphthol  in  like 
manner  (compare  Zincke  and  Kegel,  Abstr.,  1888,  708  ;  1889,  265)  ; 
the  two  series  of  compounds  are,  therefore,  in  all  probability,  analo- 
gously constituted. 

Chlorlujdroxijquinoline,  CgNHaChOH  [OH:  CI  =  3:4],  is  deposited 
in  the  form  of  its  hydrochloride  when  parahydroxjquinoline  is  treated 
with  chlorine  in  cold  glacial  acetic  acid  solution;  if  the  solutionis 
saturated  with  chlorine  and  then  kept  for  some  days,  tetrachloroketo- 
tetrahydroquiaoline  is  also  formed.  The  two  products  can  be  easily 
separated  by  treating  the  crystalline  precipitate  with  water,  in  which 
the  keto-derivative  is  insoluble ;  the  hydrochloride  of  the  hydroxy- 
compound  passes  into  solution,  and  is  reprecipitated  on  the  addition  of 
hydrochloric  acid.  Chlorhydroxyquinoline  crystallises  in  long, 
slender,  almost  colourless  needles,  melts  at  198°,  and  sublimes  with- 
out decomposition  ;  it  is  soluble  in  alkaline  carbonates.  The  hydro- 
chloride, C9NH6C10,HC1,  crystallises  in  yellow  plates,  and  decomposes 
when  heated  above  2u0°.  The  platirwchlonde,  (C9NH6C10)2,H2PtClc 
+  2H.0,  crystallises  from  hot  hydrochloric  acid  in  slender,  yellow 
needles;  the  sulphate,  (.C9NH6C10)2,H2S04,  is  a  yellow,  crystalline 
powder,  soluble  in  alcohol.  The  acetyl  derivative,  CgNHsChOAc, 
crystallises  from  dilute  alcohol  in  long,  colourless  needles,  and  melts 
at  102^ 

Dichlorhydroxyquinolifie,  CgNHiClz'OH  [Cl^ :  OH  =  2:4:3],  is  most 
•easily  obtained  by  boiling  tetrachloroketotetrahydroquinoline  with 
an  aqueous  solution  of  sodium  hydrogen  sulphite.  It  crystallises 
from  alcohol  in  colourless,  lustrous  needles,  melts  at  21 7^^,  and  sub- 
limes at  a  higher  temperature  ;  it  is  readily  soluble  in  alkaline  carb- 
onates, and,  when  treated  with  chlorine  in  glacial  acetic  acid  solution, 
it  is  converted  into  tetrachloroketodihydroquinoline.  The  hydro- 
chloride, CgNH5Cl20,HCl  -h  2H2O,  is  a  yellow,  crystalline  compound, 
and  loses  its  water  at  120 — 130°.     The  platinochloride, 

(C9NH,Cl20)2,H2PtCl6, 

crystallises  in  yellow  needles,  and  is  very  sparingly  soluble  in  water, 
,but  more  readily  in  hot  dilute  hydrochloric  acid.  The  acetyl  deriva- 
tive, C9NH4Cl2*OAc,  sepaiates  from  hot  alcohol  in  colourless  needlt^ii, 
and  melts  at  130°. 
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TricUorhydroxijquinoline,  CgNHjClsO  [CI3  :  OH  =  1:2:4:3], 
is  obtained  when  tetrachloroketodihydroqniiioline  is  boiled  with  an 
aqueous  solution  of  sodium  hydrogen  sulphite;  it  crystallises  from 
hot  alcohol  or  benzene  in  slender,  colourless  needles,  melts  at  244", 
and  is  only  sparingly  soluble  in  cold  alcohol ;  it  forms  stable  salts 
with  alkalis,  and,  when  treated  with  chlorine  in  glacial  acetic  acid 
solution,  it  is  converted  into  tetrachloroketodihydroquinoline.  The 
hydrochloride,  CgNHiClaOjHCl  +  H2O,  crystallises  from  hot  hydro- 
chloric acid  in  lemon-yellow  needles,  and  is  decomposed  by 
warm  water ;  the  platinochloride  forms  brownish-yellow  needles. 
The  acetyl  derivative,  CgjN'HaCla'OAc,  crystallises  from  hot  alcohol  in 
slender,  colourless  needles,  sinters  together  at  130°,  and  melts  at 
139°. 

CCl  'CO 

Trichloroketodihydroqumoline,     C5NIl3<[]  1      ,    is    formed   with 

elimination  of  1  mol.  HCl  when  tetrachloroketotetrahydroquinoline 
is  slowly  heated  to  100°  with  water  ;  it  separates  from  a  mixture  of 
ether  and  light  petroleum  in  transparent,  well-defined,  seemingly 
monoclinic  crystals,  melts  at  105 — 106°,  and  is  readily  soluble  in  hot 
alcohol,  chloroform,  and  carbon  bisulphide  ;  it  seems  to  form  a  hydrate 
with  water,  and  it  dissolves  in  alkalis  yielding  a  brow^nish  solution, 
from  which  the  hydrochloride  of  dichlorhydroxyquinoline  is  pre- 
cipitated on  the  addition  of  hydrochloric  acid.  When  heated  with  an 
aqueous  solution  of  sodium  hydrogen  sulphite,  and  when  boiled  for  a  long 
time  with  water  or  dilute  acids,  it  is  converted  into  dichlorhydroxy- 
quinoline. The  hydrochloride,  C9NH4Cl30,HCl,  prepared  by  passing 
hydrogen  chloride  into  a  chloroform  solution  of  the  base,  crystallises 
in  small  needles,  and  decomposes  on  exposure  to  the  air. 

AnilidodichlorhydrodcyquinoJive,  C15N2H10CI2O  [NHPh  :  CI2  :  OH  = 
1:2:4:3],  is  deposited  in  red  needles  when  aniline  is  added  to  a 
cold  alcoholic  solution  of  trichloroketodihydroquinoline  ;  after  keeping 
for  12  hours,  the  solution  is  acidified  with  dilute  acetic  acid,  the 
insoluble  residue  dissolved  in  hot  alcohol,  reprecipitated  from  the 
solution  with  hydrochloric  acid,  and  the  hydrochloride  obtained  in 
this  way  decomposed  with  sodium  acetnte.  The  base  exists  in  two 
forms,  both  of  which  melt  at  ir>4°  ;  when  it  is  dissolved  in  hot  dilute 
alcohol,  and  the  solution  then  allowed  to  cool,  long,  colourless  needles 
are  deposited,  but  after  some  time  dark-orange,  cubic  crystals  separate 
from  the  solution,  and  finally  the  colourless  needles  undergo  trans- 
formation into  the  dark  crystals  ;  if  the  latter  are  again  dissolved  in 
alcohol,  the  same  phenomena  are  observed.  Both  modifications  are 
readily  soluble  in  alcohol,  glacial  acetic  acid,  and  benzene,  but  more 
sparingly  in  light  petroleum  ;  they  dissolve  in  alkalis  yielding  an 
almost  colourless  solution,  in  which  a  heavy,  white  precipitate  is  pro- 
duced on  the  addition  of  acetic  acid ;  this  precipitate  gradually 
changes  to  a  mass  of  small,  orange  crystals.  The  hydrochloride, 
CisNgHioCh^OjHCl,  crystallises  in  brownish,  lustrous  prisms;  the 
platinochloride  is  decomposed  by  hot  water.  The  acetyl  derivative, 
Ci5N2H9Cl2*OAc,  crystallises  from  hot  alcohol  in  yellow  plates,  melts 
at  170°,  and  is  sparingly  soluble  in  cold  alcohol. 


4 


ORGANIC  CHE^IISTRY.  1251 

CCl  'CO 

TetracMoroketodihydroqiiwoUne,    C5NH3<         .  i      ,  can  be  obtained 

bv  treating  dichlorhjdroxy-  or  trichloroketodihydro-quinoline  with 
chlorine  in  glacial  acetic  acid  solution  ;  the  product  is  purified  by 
recrystallisation  from  boiling  light  petroleum,  from  which  it  is  depo- 
sited on  cooling  in  light-yellow,  well-defined  plates  melting  at  82 — 83°. 
It  is  readily  soluble  in  ether,  chloroform,  benzene,  glacial  acetic  acid, 
hot  light  petroleum,  and  hot  alcohol,  and  it  dissolves  in  alkalis 
yielding  a  brown  solution,  which  quickly  changes^  first  to  green,  and 
then  to  deep  blue  ;  it  is  gradually  converted  into  trichlorhydroxy- 
quinoline  on  prolonged  hoiling  with  dilute  alcohol  or  dilute  acids. 
The  liydrocMoride,  CgNHaChOjHCl,  is  crystalline,  and  decomposes  on 
exposure  to  the  air,  with  liberation  of  hydrogen  chloride. 
AtnlidotnchloroketodihydroquinoUne, 

C15N2H9CUO  [NHPh  :  CI  :  O  :  CI2  =  1  :  2  :  3  :  4], 

is  gradually  deposited  when  excess  of  aniline  is  added  to  a  solution 
of  tetrachloroketodihydroquinoline  in  cold  alcohol  ;  it  crystallises 
from  glacial  acetic  acid  in  brownish-yellow  prisms,  melts  at  200 — 202° 
with  decomposition,  and  is  only  sparingly  soluble  in  alcohol  and 
glacial  acetic  acid,  and  insoluble  in  soda.  When  treated  with  stannous 
chloride  in  glacial  acetic  acid  solution,  it  is  converted  into  the  anilide 
of  dichlorhydroxyquinoline  (see  above). 
ChloranilidoquinoHiieqninoneanilide, 

C21N3HUCIO  [NPh  :  CI  :  NHPh  :  O  =  1  :  2  :  3  :  4], 

is  formed  when  the  preceding  compound  is  boiled  with  aniline  in 
alcoholic  solution  or  treated  with  aniline  at  the  ordinary  temperature  ; 
it  crystallises  from  alcohol  and  g-lacial  acetic  "acid  in  dark,  ruby-red 
plates  or  needles,  melts  at  180°  with  decomposition,  and  is  only 
sparingly  soluble  in  alcohol,  but  more  readily  in  glacial  acetic  acid 
and  benzene.  The  hydrochloride  crystallises  in  brownish,  lustrous 
plates,  and  is  decomposed  by  water. 
Ch  lorhydroxij  q  uinoUnequinoneanilide^ 

C15N0H9CIO2  [NPh  :  CI  :  OH  :  O  =  1  :  2  :  3  :  4], 

is  precipitated  when  the  preceding  compound  is  boiled  with  10  per 
cent,  soda  and  a  little  al^eohol,  until  it  has  completely  dissolved,  and 
the  solution  then  acidified  with  acetic  acid.  It  crystallises  from  hot 
alcohol  in  deep-red  plates  or  needles,  melts  at  195".  and  is  readily 
soluble  in  glacial  acetic  acid  and  hot  alcohol ;  it  dissolves  in  soda 
with  a  brownish-red  coloration,  but  it  is  insoluble  in  sodium  carb- 
onate. 

ChlorhydroxyquinoUneqmnone^  C9N'H4C103  [O3  :  CI  :  OH  = 
1:4:2:3],  can  be  obtained  by  boiling  chloranilido-  or  chlorhydroxy- 
quinolineqninoneanilide  with  alcoholic  hydrochloric  acid,  decom- 
posing the  hydrochloride  produced  in  this  way  with  sodium  carbon- 
ate, and  then  precipitating  the  product  with  acetic  acid.  It  crystal- 
lises in  dark,  reddish-brown  needles,  melts  at  about  280°  with 
decomposition,  and  is  readily  soluble  in  sodium  carbonate,  but  only 
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sparingly    in    the    ordinary    organic    solvents.       The    hydrochloridj 
crystallises  in  yellowish,  lustrous  plates. 
Tetrachloroketotetrahydroquinoline  hydrate, 

CC\  —  CO 

is  the  final  product  of  the  action  of  chlorine  on  a  glacial  acetic  acid 
solution  of  parahydroxyquinoline.  It  is  a  light-yellow,  granular, 
crystalline  powder,  which  turns  brown  at  about  180°,  and  melts  at 
200°  with  decomposition ;  it  is  sparingly  soluble  in  the  ordinai-y 
solvents,  cannot  be  puiified  by  recrystallisition,  and  when  heated 
with  water,  it  is  converted  into  dichlorhydroxyquinoline. 

F.  S.  K. 

Halogen  Alkyl  Compounds  of  Parahydroxyquinoline  and 
the  Derived  Quaternary  Ammonium  Bases.  By  A.  Glaus  and 
H.  HowiTZ  (./.  pr.  Ghem.,  [2],  43,  505— 530).— The  authors  have 
already  shown  (Abstr.,  1890,  1323)  that  the  action  of  alkalis  on  the 
halogen  alkyl  comp(junds  of  orthohydroxyquinoline  differs  from  that 
of  the  same  reagents  on  parahydroxyquinoline  ;  in  the  latter  case,  bases 
are  produced  which  possess  all  the  characteristic  properties  ot" 
quaternary  ammonium  bases.  It  is  also  found  that  alkalis  and  moist 
silver  oxide  produce  the  same  bases  when  they  act  respectively  on 
parahydroxyquinoline,  but  different  bases  when  they  act  on  para- 
alkyloxyquinoiine.  The  first  portion  of  this  paper  is  devoted  to  the 
authors'  explanation  of  these  phenomena,  involving  some  remarks  on 
the  constitution  of  quinoline  and  isoquinoline  ;  for  the  appreciation  of 
these  the  original  must  be  consulted. 

Parahydroxyquinoline  methochloride  [OH  :  MeCl  =  3:1']  (Inc.  cit.) 
loses  1  mol.  H2O  at  100°,  becoming  porcelain-like,  but  retaining  its 
crystalline  form ;  it  darkens  at  250°,  and  at  270 — 275°  it  froths  up 
and  decomposes.     The  'platinochloride  decomposes  at  255°. 

Parahydroxyquinoline  methosulphate,  (C9JM'H6*OH)2Me2S04,  obtained 
by  double  decomposition  from  the  metliiodide  and  silver  sulphate, 
ciystallises  from  aqueous  alcohol  in  slender,  yellowish  needles,  witli 
5  mols.  H2O,  which  are  lost  at  110°. 

Farahydroxy quinoline  methohydrooiide,  CgNHg'OHjMeOH,  '  is  ob- 
tained by  the  action  of  alkalis,  ammonia,  or  moist  silver  oxide  on  the 
methyl  halogen  compounds,  or  by  decomposing  the  methosulphate 
with  barium  hydroxide.  It  is  very  soluble  in  water,  yielding  a  yellow 
solution,  from  which  it  crystallises  only  after  prolonged  exposure  over 
sulphuric  acid,  when  it  forms  bright-yellow,  flat  needles  (with  1  mol. 
H2O)  ;  it  dissolves  freely  in  hot  alcohol  to  a  reddish  solution,. from 
which  it  crystallises  on  cooling  in  beautiful,  yellow  prisms  (with  1  mol. 
H2O)  ;  both  solutions  are  strongly  alkaline.  It  is  quite  insoluble 
in  ether,  which  precipitates  it  in  yellow  needles  from  alcohol;  hot 
chloroform  dissolves  it  slightly  with  a  violet  colour.  It  loses  its 
water  of  crystallisation  at  100 — 110°,  becoming  nearly  black,  but  it 
does  not  fully  decompose  until  200°.  Hydrochloric  acid  converts  it 
into  the  methochloride.  When  it  is  exposed  over  sulphuric  acid  for 
14  days,  it  loses  2  mols.  H^O,  Lejoming  yaraliydroxyqiunulinenieiltyl- 
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llefaine,  CgNHsMeO  ;  this  retains  the  crystalline  form  of  the  metho- 
jh  jdroxide,  but  is  dark  red  and  opaqne ;  it  is  very  hygroscopic, 
recombining  with  water  to  form  the  methohydroxide.  The  metho- 
hydroxide  absorbs  carbonic  anhydride  both  in  aqueous  and  alcoholic 
solution  very  readily,  the  solution  becoming  brighter  in  colour  and 
less  alkaline,  but  the  carbonate  which  is  probably  formed  could  not 
be  isolated ;  the  addition  of  ether  to  the  solution  precipitates  only 
the  methohydroxide. 

ParahydroxyquinoUne  eihohromicle,  C9"N'H6'OH,EtBr,  is  easily  ob- 
tained by  heating  the  components  for  several  hours  in  a  closed  vessel 
on  the  water-bath  ;  it  crystallises  in  larore,  brilliant,  vitreous, 
anhydrous  tables  and  columns,  decomposes  at  240 — 245°,  and  dis- 
solves easily  in  alcohol  and  water. 

ParahydroxyquinoUne  ethohydr  oxide  crystallises  in  amber-red, 
vitreous  prisms  and  columns  (with  1  mol.  H2O)  ;  it  is  very  similar 
\\\  properties  to  the  methohydroxide,  but  is  somewhat  more  soluble 
in  hot  chloroform  and  less  stable,  decomposing  at  140°. 

ParahydroxyquinoUne  henzy chloride,  C9NH6*0H,C7H7C1,  obtained 
by  heating  a  mixture  of  benzyl  chloride  with  parahydroxyquinoline  in 
.molecular  proportion  on  the  water-bath,  crystallises  in  massive,  colour- 
less tables  (with  1-g-  mols.  H2O)  ;  if  a  hot  concentrated  solution  of  it 
is  rapidly  cooled,  it  separates  as  a  yellowish  oil  which  crystallises  with 
difficulty;  it  loses  its  water  of  crystallisation  at  lOO"*  and  melts  with 
decomposition  at  235 — 2-^7°.  The  platinochloride  is  described.  The 
hemyliydroxide,  prepared  like  the  methohydroxide,  crystallises  from  a 
hot  aqueous  solution  in  brilliant,  red,  long  columns  or  short  prisms 
(with  2  mols.  H2O)  of  the  colour  of  potassium  dichromate ;  it  is 
sparingly  soluble  in  cold  water,  but  easily  soluble  in  hot  water  and 
alcohol  to  reddish-yellow,  strongly  alkaline  solutions;  it  is  insoluble 
in  ether,  but  sparingly  soluble  in  chloroform,  which,  however,  will  not 
extract  it  from  its  aqueous  solution  ;  it  melts  in  its  water  of  crystalli- 
sation at  100°,  and  decomposes  at  120 — 125°.  When  the  crystallised 
benzyhydroxide  is  exposed  over  sulphuric  acid  for  some  13  days,  it 
loses  3  mols.  H2O,  being  converted  into  the  anhydride,  C9]SrH6*0*CH2Ph, 
which  is  a  dark-red,  very  hygroscopic  powder ;  water  reconverts  it 
into  the  hydroxide.  A.  G.  B. 

Homologues  of  Tetrahydroquir oline.     By  E.  Bamberger  and 

P.    WuLZ     (Ber.,     24,    2055 — 2076).—Tetrahydro-l-methyIquinoline, 
pxT  ,r^tT 

CeHsMe-sC^       "  I       ,  is  obtained  by  reducing  1-methylquinoline  with 

granulated  tin  and  hydrochloric  acid,  decomposing  the  stannochloride 
with  aqueous  soda,  distilling  in  a  current  of  steam,  and  extracting 
the  distillate  w4th  ether.  It  is  a  colourless  oil  which  has  a  penetrating 
odour,  boils  at  255 — 257°  under  717  mm.  pressure,  and  quickly 
assumes  a  yellow  colour  in  the  air.  Its  hydrochloride,  CioHi3N,HCl, 
forms  monosymmetric  tablets,  and  is  readily  soluble  in  water,  hot 
chloroform,  and  alcohol,  but  insoluble  in  benzene,  ether,  and  light  petr- 
oleum. Its  acid  solution  becomes  brownish -yellow  on  the  addition  of 
potassium  dichromate,  and  afterwards  assumes  a  dark,  brownish-green 
colour.      The  acetyl  compound,   CiqHisN'Ac,   forms   vitreous    prisms, 
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melts  at  53 — 54°,  and  boils  at  297 — 299°  under  a  pressure  of  718  mm., 
and  the  m^roso-compound,  CioHiaN'NO,  which  separates  from  dry 
ethereal  solution  in  thin,  almost  colourless,  six-sided  plates,  and  from 
alcohol  in  monosymmetric  crystals,  is  readily  soluble  in  oi'ganic  sol- 
vents, and  melts  at  51°, 

Tetrahydro-l-methylquino1inealso  combines  with  diazobenzene  chlor- 
ide if  all  mineral  acids  be  removed  by  the  addition  of  sodium  acetate, 
forming  the  diazoamido- comY>ouud,  CioHi2N'N2Ph,  which  crystallises 
in  slender,  yellow  needles,  and  shows  all  the  characteristic  reactions 
of  benzene  diazoamido-compounds.  It  is  at  once  converted  in 
alcoholic  solution  by  a  trace  of  mineral  acid  into  the  isomeric  azo- 
colouring  matter. 

Tetrahydro-l-methylquinoline-S-azobenzenesulphonic  acid, 

C9NH9Me-X2-CeH4-S03H, 

is  obtained  by  the  action  of  paradiazobenzenesul phonic  acid  on  the 
hydrochloride  of  the  base  suspended  in  water.  The  liquid,  as  in  the 
case  of  tetrahydroquinoline,  at  once  assumes  a  red  colour,  and  in  a 
short  time  deposits  small,  brownish-violet  needles.  It  is  sparingly 
soluble  in  boiling  water,  readily  in  alkalis,  and  is  precipitated  from 
the  latter  solutions,  on  the  addition  of  hydrochloric  acid,  in  feathery 
aggregates  of  dark- violet  needles.  It  colours  wool  and  silk  orange- 
yellow  in  an  acid-bath,  and  shows  the  bad  tinctorial  properties  of  the 
tropaeolines  in  a  marked  degree.  Its  sodium  salt  forms  brick-red 
flakes,  which  gradually  change  to  thin,  lustrous  plates  with  a  green 
surface  lustre. 

The  azo-coli)ur  is  converted  into  the  corresponding  tetrahydro-l- 
methyl-3  amidoquinoline,  CgNHgMe'NHa,  by  treatment  with  tin  and 
hydrochloric  acid  ;  the  stannochloiide  first  formed  is  decomposed  by 
aqueous  soda,  the  base  extracted  with  ether,  and  converted  into  the 
hydrochloride,  which  is  purified  by  dissolving  in  alcohol  and  a  little 
water,  adding  ether  till  turbidity  commences,  and  allowing  to 
crystallise  ;  it  then  forms  monosvmmetric  tablets  {a  i  h  -.  c  = 
2-3876  :  1  :  0-8830,  ji  =  77"  46-9').  It  does  not  melt  at  310°.  The 
base  shows  all  the  properties  of  a  paradiamidobenzene,  giving  the 
various  colouring  matters,  such  as  thionins,  indamins,  safranins,  &c., 
ch  iracteristic  for  this  class  of  compounds. 

TetrahydroS-methylquinoline,  CgNHioMe,  is  obtained  from  3-methyl- 
quinoline  in  the  manner  already  described.  It  forms  silver- white 
prisms,  melts  at  38°,  boils  at  2623°  under  a  pressure  of  712  mm.,  and 
is  readily  soluble  in  organic  solvents,  very  slightly  in  water.  The 
hydrochloride,  CioNH,3,HCl,  crystallises  in  large,  silky  needles  or 
vitreous  prisms,  melts  at  189°,  and  is  readily  soluble  in  alcohol  and 
water,  insoluble  in  ether,  light  petroleum,  and  benzene.  Its  neutral 
solution  gives  a  reddish-brown  coloration  with  ferric  chloride, 
which  finally  becomes  olive-green.  The  acetyl  compound,  CjoNHiaAc, 
is  a  thick,  colourless  oil  and  boils  at  302 — 305°  under  a  pressure  of 
719  mm. ;  the  ?a*^roso- compound,  CioNHi2*NO,  forms  long,  straw-yellow, 
flat  prisms,  belonging  to  the  monosymmetric  system,  melts  at  65°, 
and  gives  Liebermann's  reaction.  The  diazoamido-compound, 
CioNHis'NgPh,  crystallises  in  beautiful,  satiny  prisms,  melts  at  745°, 
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and  does  not  yield  the  isomeric  compound  even  on  boilino^  with  acids, 
but  is  simplj  converted  into  phenol  and  tetrahydro-3-methylquinoline, 
according  to  the  characteristic  reaction  for  diazoaraido-compounds,  in 
which  the  hydrogen  atom  in  the  para-position  is  displaced,  as,  for 
example,  in  raethylparatoluidine  (this  vol.,  p.  1202),  In  other  re- 
spects this  compound  shows  the  reactions  of  a  diazoamido-compound. 
Tetrahydro-3-methylquinoline-l-azobe7izenesulphonic  acid, 

CgNHgMe-Na-CeH.-SOsH, 

is  formed  by  the  action  of  paradiazobenzenesulphonic  acid  on  tetra- 

hydro-3-methylqainoline,    but   the    reaction    takes    place    much   less 

readily  and  with  a  smaller  yield  than  in  the  case  of   the  1-methyl 

compound,  which  is  characteristic  of  compounds  in  which  the  para- 

position  to  the  amido-group  is  occupied.     The  colouring  matter  is  a 

dark-violet,  crystalline    powder,   and  dissolves  in    alcohol  and  to  a 

smaller  extent  in  water,  forming  a  wine-red  solution,  which  changes 

to  violet  on   the  addition   of  mineral   acids.     Its  sudiam  salt  forms 

claret-coloured  needles,  with  a  brownish -green  metallic  lustre.     The 

colouring:  matter  dyes  wool  and  silk  red  in  an  acid-bath. 

l.Amidotetrahydro-S-methylquinolino,  CgNHgMe-NHa,  is   formed  by 

the  reduction  of  the  azo-colour  with  zinc-dust  and  soda  solution.     Its 

hydrochloride  forms  colourless  prisms  with  a  vitreous  lustre  and  melts 

at   216°.      Its    neutral    solution   gives,    with    oxidising    agents,    the 

bordeaux-red  coloration  so  characteristic  of  orthodiamido-compounds, 

and   it   also    behaves    towards    hydroxynaphthoquinone    like    other 

alkylated   orthodiamidobeuzenes,    forming    a    rosindone    (this    vol., 

p.  746).     It  further  resembles  these   compounds  inasmuch  as  it  is 

acted  on  by  acetic  acid  with  formation  of  an  anhydro-base  or  imid- 

N 
azole,  CgHgMe^^^^CMe,  which  crystallises  from  light  petroleum  in 

long,  white  needles  or  small,  flat,  lustrous  prisms,  melts  at  163°,  distils 
unchanged  at  about  360°,  and  sublimes  in  beautiful  needles.  Its 
picrafe  forms  a  sandy,  yellow,  crystalline  powder,  and  the  chromata 
fascicular  aggregates  of  yellow  needles.  When  heated  with  phthalic 
anhydride,  it  yields  the  phthalone,  Ci2HiiN2'CH!C202iC6H4,  which 
crystallises  from  acetic  acid  in  slender,  golden-yellow  prisms  with  a 
silky  lustre,  and  does  not  melt  at  310°. 

Sulphohenzenediazoamidotetraliydio-3-methylquinoUney 

CioNHi^-N^-CeH^-SOaH, 

is  always  formed  together  with  the  azo-colour  above  described,  in 
spite  of  the  presence  of  a  large  excess  of  mineral  acid,  which  again 
forms  a  striking  example  of  the  similarity  between  the  hydroquinoliue 
and  methylparatoluidine  (this  vol.,  p.  1202).  The  compound  is  iso- 
lated as  the  sodium  salt,  which  has  a  pure  white  colour,  and  explodes 
on  heating  ;  the  harium  salt  forms  white,  glistening  plates. 

Tetrahydro-\  :  3-dimethylquinoline,  CgNHgMez,  is  obtained  by  the 
reduction  of  1  :  3-dimethylquinoline  in  the  usual  manner,  and  is  a 
colourless  oil  boiling  at  272 — 273°  under  a  pressure  of  720  mm.  The 
hydrochloride,  CiiNHi5,HCl,  crystallises  in   rhombic  prisms   (a  :  6  :  c 
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=  0-6G94  :  1  :  1-0S80),  and  melts  at  212°  ;  in  neutral  solution  it  ^ives 
with  ferric  chloride  a  yellovvish-green  coloration,  which  orraduall}- 
changes  to  emerald-green,  and,  on  warming,  becomes  yellowish-brown. 
The  acetyl  compound  is  a  thick,  colourless  oil  boiling  at  313*5°  under 
a  pressure  of  719  mm.,  and  the  m^roso-compound,  CnNH^'NO,  crys- 
tallises from  alcohol  on  addition  of  water  in  thin,  lustrous,  polygonal 
plates,  melts  at  42^^,  and  gives  Liebermann's  reaction.  The  diazoamido- 
compound,  CuNHii'NjPh,  forms  thin,  strongly  lustrous  prisms,  melts 
at  88 — 89°,  and  undergoes  no  molecular  change  with  mineral  acids, 
but  is  simply  converted  into  phenol  and  tetrahydro-1  :  3-dimethyl- 
quinoline. 

The  above  results  show  that  tetrahydro-1-methylquinoline,  tetra- 
hydro-3-methylquinoline,  and  tetrahydro-l  :  3-dimethylquinoline  cor- 
respond exactly  in  their  properties  with  methylorthotoluidide,  methyl- 
paratoluidine,  and  asymmetrical  methylxylidine  respectively,  and 
form,  therefore,  additional  evidence  in  favour  of  Bamberger's  theory 
that  the  tetrahydroquinolines  have  no  longer  any  specific  quinoline 
properties,  but  behave  simply  as  substituted  amidobenzenes  (Abstr., 
1890,  1301).  H.  G.  C. 

Tetrahydro-l-amidoquinaldine.  By  E.  Bamberger  and  P. 
WuLZ  (-Ber.,  24,  2049—2055). — According  to  Bamberger's  theory 
(Abstr.,  1890,  1301)  the  tetrahydro-derivatives  of  1-amidoquinolines 
should  behave  in  all  respects  as  alkyl-substituted  orthodiamido- 
benzenes.  To  test  the  truth  of  this  supposition,  the  authors  have 
]  repared  tetrahydro-orthamidoquinaldine  and  examined  its  properties, 
which  they  find  to  agree  exactly  with  the  demands  of  the  theory, 

Tetrahydro-1-amidoquinaldine,    NHa'CeHg-^  Atj^tit  '   ^^  readily 

jNH*  GMMe 
formed  by  boiling  orthamidoquinaldine  with  tin  and  hydrochloric 
acid,  collecting  the  stannochloride,  triturating  it  with  aqueous  soda 
until  it  forms  an  emulsion,  and  extracting  the  latter  with  chloroform. 
It  gives  the  red  coloration  characteristic  of  orthodiamido-compounds 
with  ferric  chloride  and  potassium  dichromate,  and,  on  boiling  with 
acetic  acid,  acetic  anhydride,  and  sodium  acetate,  yields  an  anhydro- 
base,  or  imidazole,  according  to  Hantzsch's  nomenclature,  which  has 

CH  <'^^2'CHMe>^;f^.Qj^j-g 
the  constitution  r\u^C ^^/-i  -11      »   ^^^  ^^   termed  by   the 

authors  "  a.-methyltetrahydrojpericlmialdimidazoley  When  crystallised 
slowly  from  ether,  it  forms  acute,  flat  prisms,  having  an  adamantine 
lustre,  and  melts  at  110^  ;  it  possesses  all  the  usual  characteristics  of 
an  imidazole,  is  an  extremely  stable  base,  readily  soluble  in  acids,  and 
does  not  give  the  least  coloration  with  oxidising  agents.  Its  platino- 
chloride  forms  lustrous,  orange-red  prisms,  and  may  be  crystallised 
without  decomposition  from  boiling  water. 

In  the  methylated  imidazoles  of  the  benzene  series,  the  methyl 
group,  like  that  in  quinaldine,  readily  undergoes  condensation.  For 
example,  Bamberger  and  Berle  will  shortly  publish  a  paper  showing 

that   the  imidazole  1:3:  4-diamidotolaene,   C6H3Me<^    -j^^C-CHs, 
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readily  combines   with  phtbalic    anhydride,  forming    the  pJUhalo 

C6H3Me<    ^^C-CH!C202!C6H4.     The  above  imidazole  in  like  manner 

combines  with  phthalic  anhydride,  forming  a  phthalone  of  the  formula 

C9H3Me«^T^^C*CH!C202!C6Hi,  which  separates  from  acetic  acid  on  the 

.  addition  of  water  in  indistinct,  yellow  crystals,  and  sublimes  in  slender, 
lustrous  needles.  That  the  condensation  has  not  talvcn  place  between 
the  methyl  group  of  the  reduced  pyridine  ring  is  shown  by  the  fact 
that  a-tetrahydroquinaldine  itself  does  not  form  a  phthalone  with 
phthalic  anhydride. 

The  paper  also  contains  a  reply  to  certain  criticisms  of  Hinsberg 
(this  vol.,  p.  393)  with  regard  to  the  centric  formula  proposed  by 
Bamberger  for  piaselenols.  H.  G.  C. 

Derivatives  of  1-Methylquinoline  and  3-Methylqmnoline. 
.By  E.  Lellmann  and  H.  Ziemssen  {Ber.,  24,  2116—2120).— 
S-Nitro-l-methylquiiwline,  C9'N'H5Me*N"02,  is  prepared  by  means  of 
Skraup's  reaction  from  nitro-orthotoluidine,  and  forms  delicate 
crystalline  nodules,  melts  at  129",  and  is  scarcely  soluble  in  water, 
,but  readily  in  alcohol  The  hydrochloride,  CioH8N20o,HCl  +  H2O,  crys- 
tallises in  white  nodules,  and  the platiuochloride,  (Ci(,HHN'203)2,H,PtClfi, 
•in  beautiful  rhombic  crystals.  1-Methylqninolinesulphonic  acid^ 
■  CoNH^^i-G'SOiH.,  is  obtained  by  the  action  of  fuming  sulphuric  acid, 
containing  1  part  of  anhydride  in  3  parts  of  aoid,  on  1-methyl- 
•quinoline,  and  is  isolated  by  means  of  its  barium  salt ;  it  crystallises 
.from  wa.ter  in  concentric  ao^gregates  of  slender  needles,  is  sparingly 
soluble  in  cold,  more  readily  in  hot  water,  but  insoluble  in  alcohol ; 
and  on  heating  blackens  without  melting.     The  nickel  salt, 

(CioNHs-S03)2Ni  +  7iH20, 

forms  green,  six-sided  plates.  When  treated  with  tin  and  hydro- 
chloric acid  on  the  water-bath,  it  yields  tetrahydro-1-methylquinoline- 
mlphonic  acid,  CgNlIgMe'SO^H,  which  crystallises  in  colourless  plates. 

S-MefhylquinolinesuJphonic  acid,  CgNHsMe'SOaH,  is  obtained  in  the 
same  manner  as  the  1-methyl  compound,  and  forms  yellowish  crystals, 
does  not  melt  or  decompose  at  280",  and  is  very  slightly  soluble  in 
water,  and  insoluble  in  alcohol.  The  zinc  salt,  (CioN^Hs-S03)3Zn  -j- 
4H2O,  forms  white,  crystalline  nodules,  and  the  silver  salt  a  white, 
voluminous  precipitate.  On  reduction,  it  yields  tetrahydro-3-methyl' 
quinolinesulphonic  acid,  CgNHgMe'SOall  -\-  2H2O,  which  crystallises 
from  water  in  silky  needles. 

The  l-methylquinoline-3-sulphonic  acid  obtained  by  Herzfeld 
(Abstr.,  1884,  1199)  from  orthotoluidinesulphonic  acid  requires 
nearly  500  parts  of  water  at  18*8°  for  its  solution,  and  forms  a  barium 
salt  (CioNHs-S03)2Ba  +  5H2O,  crystallising  in  white,  asbestos-like 
aggregates  of  needles.  On  reduction,  it  is  converted  into  tetrahydro- 
I'lnethylquinoline-S-sulphonic  acid,  CgNHgMe'SOsH,  which  forms 
colourless  crystals,  and,  in  aqueous  solution,  gives,  with  potassium, 
dichromate,  a  brown,  and  with  ferric  chloride,  a  green  coloration. 

H.  G.  0. 

VOL.  LX.  4  p 
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Constitution  of  Phenanthroline  Bases.  By  H.  Schiff  (Ber., 
24,  2127 — 2130). — This  paper  is  a  reph'  to  the  criticisms  of  v. 
Miller  (this  vol.,  p.  1103)  on  the  constitutional  formulae  put  forward 
by  the  author  and  Vanni  (Abstr.,  ]8i^0,  138)  for  the  phenanthroline 
derivatives;  the  author  accepts  the  formulae  assigned  by  ^liller  to  the 
compounds  in  question,  bnt  thinks  that  Miller  has  gone  a  little  too  far 
in  stigmatising  the  whole  of  his  (the  author's)  experimental  work  as 
incorrect.  F.  S.  K. 

Reduction  of  Tricyclic  Systems.  By  E.  Bamberger  (Ber.,  24, 
2463 — 2469). — As  the  two  best  known  tricyclic  compounds,  anthra- 
cene and  pbenanthrene,  take  up  only  2  and  4  atoms  of  hydrogen 
respectively  on  reduction,  attention  has  been  directed  to  the  effect 
of  reduction  on  the  naphthaquinolines,  and  the  results  obtained 
with  a-naphthaquinoline  are  given  in  the  two  following  ab- 
stracts. The  reduction  of  bicyolic  compounds  is,  in  all  respects, 
comparable  with  that  of  tricyclic  compounds  (see  Abstr.,  1890, 
1299),  and  proceeds  in  two  well-defined  stages,  a  tetrahydro- 
derivative  being  formed  with  tin  and  hydrocliloric  acid,  and  an 
octohydro-derivative  with  sodium  and  amyl  alcohol  as  reducing 
agents.  In  every  case,  4  hydrogen  atoms  are  taken  up  in  the  first 
instance  by  the  "  pyridine  ring,"  and  the  resulting  tetrahydro- 
naphthaquinolines  resemble  the  alkylated  naphthjlamines  in  proper- 
ties. The  further  addition  of  4  hydrogen  atoms  leads  to  the  reduc- 
tion of  one  or  other  of  the  two  nitrogen-free  rings  with  the  production 
of  octohydro-derivatives,  having  the  properties  of  "  alicyclic  "  oi' 
"  aromatic  "  alkylated  tetrahydro-naphthylamines  as  the  case  may  be. 
a-Naphtha(piinoline  gives  only  the  "aromatic"  octohydro-derivative  on 
reduction.  The  remainder  ot  the  paper  is  devoted  to  a  restatement  of 
the  effect  of  reduction  on  the  properties  of  the  naphthaquinolines,  for 
which  a  previous  paper  (Abstr.,  1890,  1303)  may  be  consulted. 

W.  P.  W. 

Tetrahydro-a-naphthaquinoline.  By  E.  Bamberger  and  L. 
Stettenheimer  (Ber.,  24,  2472 — 2480). — a-Naphthaquinoline  is  best 
prepared  by  heating  a-naphthylamine  (100  grams),  nitrobenzene 
(46  grams),  glycerol  (178  grams),  and  concentrated  sulphuric  acid 
(141  grams)  for  five  hours,  or  longer,  at  UiO",  stirring  the  product 
into  four  times  its  volume  of  water,  adding  a  concentrated  solution 
of  caustic  potash  (65 — 70  grams),  filtering  from  the  separated  resin 
and  potassium  sulphate,  rendering  strongly  alkaline  with  aqueous 
caustic  soda,  and  extracting  with  ether.  After  removal  of  the  ether 
by  evaporation,  the  oily  residue  is  dissolved  in  sulphuric  acid  (55 
grams)  diluted  with  about  13  times  its  weight  of  water,  and  purified 
by  adding  concentrated  aqueous  potassium  dichromate  to  the  boiling 
solution  until  no  further  separation  occurs  and  the  solution  becomes 
green,  filtering,  rendering  alkaline  with  caustic  soda,  and  extracting 
with  ether.  It  crystallises  from  light  petroleum  in  colourless,  thick, 
monoclinic  tables,  melts  at  52°,  boils  at  223°  under  47  mm.,  at  338'' 
under  719  mm.  pressure  (not  at  251°  under  747  mm.  pressure,  as 
stated  by  Skraup),  and  has  only  a  very  slight  odour  unlike  that  of 
quinoline.     On  treatment  in  concentrated  hydrochloiic  solution  with 
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ferric  chloride,  it  yields  a  compound  which,  crystallises  from  alcohol 
in  golden-yellow,  silky  needles,  and  dissolves  readily  in  water,  but 
only  sparingly  in  hydrochloric  acid. 

Tetrahydro-oc.7iaphthaquinoline,  CiaHiolNH,  is  obtained  w^hen  a- 
naphthaquinoliiie  (20  grams),  dissolved  in  hydrochloric  acid,  is 
gradually  added  to  a  boiling  mixture  of  tin  (80  grams)  and  38  per 
cent,  hydrochloric  acid  (500  grams),  and  heated  until  the  metal  is 
dissolved.  The  yield  amounts  to  13 — 14  grams  of  the  tetrahydro- 
derivative  with  the  quantities  given,  and,  in  addition,  a  base  of  high 
melting  point  is  formed,  which  can  readily  be  separated  from  the 
chief  product,  as  it  dissolves  only  sparingly  in  ether  and  light 
petroleum.  Tetrahydro-a-naphthaquinoline  crystallises  from  light 
petroleum  in  snow-white,  strongly-lustrous  scales,  melts  at  46",  and 
dissolves  readily  in  the  ordinary  solvents.  The  solutions  exhil3it  a 
marked  blue  fluorescence,  which  disappears,  however,  on  the  addition 
of  a  trace  of  an  alkali  or  mineral  acid.  Oxidising  agents,  added  to 
the  acid  solution,  produce  an  intense  carmine  colour,  and  when  the 
solution  to  which  potassium  dichromate  has  been  added  is  allowed  to 
remain  for  a  few  minutes,  the  chromate  of  a  new  base  separates  in 
dark-green  needles,  resembling  quinhydrone  in  appearance.  The 
acetyl  derivative  is  a  viscid  oil.  The  hydrochloride,  Ci3NHi3,HCl, 
crystallises  in  thick  prisms,  melts  at  260 — 261°,  is  tolerably  soluble  in 
water,  sparingly  soluble  in  hydrochloric  acid,  and,  when  evaporated 
with  hydrochloric  acid,  is  converted  into  a  new  (?  polymeric)  base 
which  crystallises  in  lustrous  needles,  does  not  melt  at  270'',  and  is 
very  sparingly  soluble  in  ether  and  light  petroleum  (v.  supra).  The 
m'^ro50- derivative,  CisNHio'NO,  crystallises  from  light  petroleum  in 
flat,  broad,  lemon-yellow  prisms,  melts  at  59'o°,  and  is  very  soluble  in 
the  ordinary  solvents,  water  excepted. 

Fhenylazotetrahydro-oL-naphthaquinoline  crystallises  from  dilute 
alcohol  in  groups  of  cherry-red  needles  which  exhibit  a  strong 
bronze  lustre,  dissolve  in  the  ordinary  solvents  with  a  deep  orange- 
red  colour,  and  in  concentrated  sulphuric  acid  with  a  cornflower- 
blue  colour.  The  sulphate,  (Ci3HiiNH'N'2Ph)o,H2S04,  crystallises  in 
olive-green,  flat  prisms,  and  yields  violet-red  solutions.  Stilphophenyl- 
azotetrahydro-oc-naphthaquinoline,  Ci3H,iNH*]S'./C6H4*S03H,  is  a  dark 
violet-red,  crystalline  powder,  and  its  sodium  salt  an  orange-red,  crys- 
talline precipitate. 

PaTamidotetrahydrc-oc-vaplitliaquinoline,  obtained  by  reduction  of  the 
phenylazo-derivative  with  stannous  chloride  and  hydrochloric  acid, 
dissolves  readily  in  alcohol  and  ether,  and  is  very  unstable.  The 
hydrochloride,  Ci3Hi4N2,2HCl,  crystallises  in  small,  white  needles,  does 
not  melt  at  800°,  and  dissolves  readily  in  water  and  dilute  alcohol,  but 
very  sparingly  in  strong  hydrochloric  acid.  On  treatment  with 
hydrochloric  acid,  hydrogen  sulphide,  and  ferric  chloride,  it  gives  a 
brownish-red  coloration  ;  with  aniline,  potassium  dichromate,  and  acetic 
acid,  a  brownish -red  colour  which  on  boiling  becomes  dai  k-claret,  wn'tli 
a-naphthol  in  alkaline  solution  a  greenish-blue,  flocculent  precipitate, 
and  with  bleaching  powder  a  chlorimide  which  dissolves  readilv  in 
alcohol  and  ether.  When  the  hydrochloride  is  fused  with  a  mixture 
of  aniline  hydrochloride  w^ith  some   aniline  and  amidoazobenzene  for 
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some  miimtes,  a  deep  violet-red  melt  is  obtained,  which,  in  alcoholic 
solution,  has  a  beautiful  violet  colour,  and  exhibits  an  intense  reddish- 
violet  fluorescence.  The  production,  under  these  conditions,  of  colour- 
ing matters  which  form  fluorescent  alcoholic  solutions  serves  to  dis- 
tinguish paradiamines  of  the  naphthalene  series  from  those  of  the 
benzene  series.  W.  P.  W. 

^^ Aromatic"  Octohydro-a-naphthaquinoline.  By  E.  Bam- 
berger and  L.  Stei'Tenheimer  (7ier.,  24,  2-i81 — 2495). — ar.-Odohydro- 
OL-naphthaquinoline*  CisHigiNH,  is  prepared  by  reducing  a-naphtha- 
quinoline  dissolved  in  20  times  its  weight  of  amyl  alcohol  with  2*5 
times  its  weight  of  sodium,  shaking  the  product  with  an  equal  volume 
of  water,  treating  the  upper  layer  with  hydrochloric  acid,  removing 
the  amyl  alcohol  by  steam  distillation,  extracting  the  residue  with 
ether  to  remove  impurities,  adding  caustic  soda  to  alkaline  reaction, 
and  purifying  the  liberated  base  by  steam  distillation  or  extraction 
with  ether.  The  yield  amounts  to  at  least  60  per  cent,  of  the  a-naphtha- 
(^uinoline  reduced.  It  crystallises  in  thick,  colourless  rhoniboliedra, 
melts  at  47 — 48^,  boils  at  216°  under  37*5  mm.  pressure,  is  only 
slightly  volatile  with  steam,  has  a  peculiar,  sweet  odour,  and  dissolves 
reidily  in  all  ordinary  solvents,  except  water.  Like  the  "  aromatic  " 
tetrahydronaphthylamines,  it  reduces  silver  nitrate  in  alcoholic  solu- 
tion; with  ferric  chloride  in  acid  solution,  it  gives,  on  warming,  a 
beautiful  carmine  colour,  which  disappears  on  cooling,  with  potas- 
sium dichromate,  a  carmine  colour,  either  on  warming  or  after  remain- 
ing for  a  short  time  in  the  cold,  and  with  chromic  acid,  a  fleeting, 
deep  violet-red  colour.  The  hydrochloride,  Ci3NHi7,HCl,  crystallises 
in  monoclinic  tables,  a  :  b  :  c  =^  ]  "0789  :  1  :  1*7101,  13  =  68°  T ;  forms 
observed  coPoo,  coP,  P,  -JPoo,  and  i?co,  and  dissolves  very  readily  in 
water,  but  only  sparingly  in  hydrochloric  acid ;  the  hydrogen  sulphate 
Ci3NHi7,H2S04,  crystallises  from  ether-alcohol  in  stellate  groups  of 
needles,  melts  at  187°,  and  is  extremely  soluble  in  water;  the  picrate, 
C,3NHn,C6H2(N02).-OH,  melts  at  155—156",  and  is  tolerably  soluble 
in  hot  water;  the  platinochloride,  (Ci3NHi7)2,H2PtCl6,  is  a  crystalline 
powder,  which,  by  varying  the  conditions  of  preparation,  seems  to 
exist  in  three  forms  of  different  colours  and   degrees  of  hydration. 

The  ni^ro^o-derivative,  CiaNHis'NO,  crystallises  from  alcohol  in 
small,  yellowish  rosettes,  and  melts  at  77*5°.  The  acetyl  derivative, 
CiaHieiNAc,  crystallises  from  light  petroleum  in  colourless,  lustrous, 
triclinic  prisms,  melts  at  68 — 69°,  and  dissolves  spaiingly  in  water 
but  readily  in  the  ordinary  solvents.  The  methyl  derivative, 
CiaHie'.NMe,  crystallises  from  alcohol  in  large,  thin,  nacreous  scales, 
and  melts  at  37 — 38°;  its  hydriodide,  CisHigiNMejHI,  crystallises  from 
hot  water  in  long,  lustrous,  silky  needles,  and  melts  at  202^,  and  its 
platinochloride  is  a  yellow,  crystalline  precipitate. 

Sulphopheiiylazo-ar.-octohydro-ci-naphthaquinoUne, 

C;3NH,e-N2-C6H4-S03H, 

crystallises  in  slender,  violet-brown,  lustrous    needles,   is  sparingly 
*  For  nomenclature^  compare  Abstr.,  1890,  1303. 
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soluble  in  alcohol  and  water,  dissolves  in  concentrated  salphurio 
acid  with  a  deep-violet  colour,  and,  in  an  acid- bath,  djes  wool 
and  silk  a  bright  red.  Phenylazo-ar.-octohydro-oC'Vaphfhaquinoline 
is  obtained  as  sulphate  when  the  reddish-yellow  {?  diazoamido-) 
compound  resulting  from  the  action  of  diazobenzene  chloride  on 
octohydro-a-naphthaquinoline  in  the  presence  of  excess  of  sodium 
acetate  is  warmed  with  dilate  sulphuric  acid.  It  crystallises 
in  lustrons,  orange-red  prisms,  melts  at  118  5°,  and  is  very  spar- 
ingly soluble  in  alcohol.  Its  sulphate  crystallises  from  alcohol  in 
beautiful  cherry-red  prisms  with  a  bronze  lustre,  melts  at  190*5^ 
and  dissolves  in  concentrated  sulphuric  acid  with  an  olive-green 
colour. 

ar.-Octohydroparamido-oc-naphfhaquinoline,  NHa'CigHislNH,  obtained 
by  the  reduction  of  phenylazo-ar.-octohydro-a-naphthaquinoline  with 
stannous  chloride  in  hydrochloric  acid  solution,  forms  tufts  of 
lustrous,  flat,  white  prisms,  melts  at  97°,  is  not  affected  by  exposure 
to  light  and  air,  and  dissolves  very  readily  in  chloroform  and  alcohol, 
easily  in  ether,  but  only  sparingly  in  water  or  cold  light  petroleum. 
The  hydrochloride  is  very  soluble  in  water,  and  crystallises  in  lustrous, 
white  needles.  With  hydrochloric  acid,  hydrogen  sulphide,  and  ferric 
chloride,  the  aqueous  eolution  of  the  salt  gives  a  thionine  of  a 
beautiful  crimson  colour  ;  with  metatolylenediamine  hydrochloride 
and  sodium  acetate,  it  yields  colouring  matters  of  the  tolylene-blue 
and  tolylene-red  series ;  with  a-naphthol  in  alkaline  solution,  it  forms 
a  beautiful  greenish-blue  dye  of  the  indophenol  class  ;  with  aniline 
hydrochloride  and  potassium  dichromate,  it  gives  colouring  matters 
of  the  indamine  and  satf  ranine  series ;  and  when  the  base  is  heated 
with  aniidoazobenzene,  aniline  hydrochloride,  and  a  little  aniline,  it 
yields  a  melt  which  dissolves  in  alcohol,  forming  a  dichroic,  non- 
fluorescent  solution  which  appears  violet  by  reflected  light,  and  by 
transmitted  light,  red. 

Octohydro-a-naphthaquinoline  is  distinguished!  by  the  readiness 
with  which  it  parts  with  the  hydrogen  added  on  to  the  "  pyridine  " 
nucleus,  and  undergoes  condensation  when  oxidised.  Ditetrahydro- 
a,-naphthaquinoline,  C26H26N2,  is  obtained  in  this  way  when  the  octo- 
h^^dro-compound,  dissolved  in  dilute  sulphuric  acid,  is  oxidised  with 
potassium  dichromate ;  the  intense  red  colour  at  first  produced  dis- 
appears slowly,  and  a  voluminous,  yellow  precipitate  of  the  chromate 
of  the  new  base  separates ;  this  is  decomposed  by  caustic  soda,  and 
the  base  purified  by  crystallisation  from  a  mixture  of  chloroform  and 
alcohol.  It  forms  lustrous,  white  needles,  melts  at  282°,  and  is  very 
soluble  in  benzene  and  chloroform,  much  less  so  in  alcohol,  and 
almost  insoluble  in  light  petroleum.  It  does  not  form  an  acetyl 
derivative,  is  a  tertiary  base,  gives  no  reaction  in  chloroform  solution 
with  bromine,  and  does  not  yield  colo'iring  matters  with  diazotised 
bases.  W.  P.  W. 

Methanetriquinoil  or  Triquinylmethane.  By  0.  Rhousso- 
rouLOS  (Ber.,  24,  2267 — 2268). — The  author  draws  attention  to  the 
fact  that  he  has  already  described  salts  of  the  compound  CH(C9N^Hc).j 
(Abstr.,    1883,   600),    which   has    been   prepared    by   Noelting   and 
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Schwartz,  and  named  by  them  triquiiijl methane  (this  vol.,  p.  1106). 
The  author  obtained  his  salts  by  the  action  of  quinoline  on  iodoform 
and  chloroform,  and  named  them  methanetriquino'il  hydriodide  and 
methanetriquino'il  hydrochloride,  the  residue  of  the  quinoline  being 
called  quinoil.  E.  C.  R. 

Strychnine.  By  J.  Tafel  (Annilen,  264,  33—84). — Further  in- 
vestigation has  shown  that  the  compound  named  "  strychnol "  by 
Loebisch  and  Schoop  (Abstr.,  1886,  814),  and  previously  described  by 
the  author  as  strychnine  monhydroxide  (Abstr.,  1890,  144!7),  is  not  a 
phenol,  but  an  imido-acid  of  the  composition 

C2oH22]SrO(COOH):N'H,4H20 ; 

so  that  it  may  be  suitably  named  strychnic  acid.  The  substance,  of 
the  composition  C21H26N2O4,  obtained  by  Gal  and  Etard  (Bull.  Soc. 
Chim.,  31,  98)  by  heating  strychnine  with  a  solution  of  barium  hydr- 
oxide at  130°,  and  named  by  them  dihydrostrychnine,  loses  1  mol.  H2O 
at  135°,  and  has,  therefore,  the  composition  C21H24N2O3  +  H2O  ;  as  it 
is  isomeric  with  strychnic  aci  J,  and,  also,  gives  almost  all  the  reactions 
of  the  latter,  it  may  be  termed  isostri/chnic  acid.  Both  these  acids  are 
formed  when  strychnine  is  treated  with  alcoholic  soda  at  100°  or  with 
barium  hydroxide  at  140°,  but  the  relative  quantity  of  the  two  com- 
pounds depends,  to  a  very  considerable  extent,  on  the  temperature  at 
Avhich  the  reaction  is  carried  out;  when,  for  example,  finely-divided 
strychnine  (10  parts)  is  heated  at  50 — 55°  with  a  solution  of  sodium 
(1  part)  in  alcohol  (10  parts),  strychnic  acid  alone  is  formed;  but  if 
the  temperature  is  raised  to  70°,  the  product  contains  small  quantities 
of  isostrvchnic  acid. 

Strychnic  acid  is  completely  converged  into  strychnine  when  it  is 
heated  at  190°  in  a  stream  of  hydrogen  ;  its  other  properties  have 
been  al?-eady  described  by  Loebisch  and  Schoop.  The  iLttrosamine 
hydrochloride,  C2oH2.NO(CO()H):N-NO,HC1  4-  H2O,  is  obtained  when 
the  acid  is  treated  with  sodium  nitrite  and  hydrochloric  acid  in  the 
cold;  it  crystallises  from  alcohol  in  yellowish  prisms,  is  moderately 
easily  soluble  in  cold  water,  and  gives  the  nitroso-reaction  ;  on  reduc- 
tion with  zinc- dust  and  acetic  aciJ,  it  is  converted  into  a  compound 
which  reduces  Fehling's  solution,  but  when  warmed  with  tin  and 
hydrochloric  acid  it  yields  strychnic  acid  hydrochloride. 

Strychnic  acid  vie^hiodide,  C2iH24N203,Mel  -f  H2O,  is  formed  when  an 
aqueous  solution  of  the  sodium  8alt  of  strychnic  acid  methiodide  (see 
below)  is  acidified  with  dilute  acetic  acid,  and  also  when  methylstrych- 
nine  (compare  Tafel,  loc.  cit.)  is  treated  with  cold  hydriodic  acid  ;  it 
loses  its  water  at  120 — 130°,  and  is  only  very  sparingly  soluble  in  cold 
water  and  alcohol,  and  insoluble  in  ether,  but  it  dissolves  freely  in 
alkaline  carbonates.  It  gives  a  nitroso-derivative  on  treatment  with 
nitrous  acid,  and,  when  boiled  with  dilute  acids,  it  is  converted  into 
strychnine  methiodide,  CoiH22^.i02,MeI  +  H2O.  The  sodium  salt, 
C22H26N^.,03lNa  +  H2O,  prepared  by  heating  strychnic  acid  with  methyl 
iodide  and  alcoholic  soda,  or  by  dissolving  the  methiodide  of  strychnic 
acid  in  methyl  alcoholic  soda,  crystallises  in  long  needles,  and  is  very 
readily  soluble  in  water  and  methyl  alcohol,  but  only  sparingly  in  boil- 
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ing  alcoliol ;  the  corresponding  silver  salt  is  a  colourless,  gelatinous, 
uustable  compound. 

Methylstry clinic  acid  methiodide,  C22H2BN'203,MeI  +  H-.O,  is  obtained 
by  treating  an  aqueous  solution  of  dimethylstrychnine  (loc.  cit.)  with 
hydriodic  acid,  and,  also,  together  with  its  methyl  salt,  by  heating  a 
methyl  alcoholic  solution  of  the  godium  salt  of  strychnic  acid  meth- 
iodide with  methyl  iodide.  It  crystallises  from  boiling  w^ater  in 
small  needles,  loses  its  water  at  180°,  and  is  moderately  easily  soluble 
in  hot  alcohol,  but  insoluble  in  ether  ;  when  treated  with  a  little  silver 
nitrate  and  concentrated  nitric  acid,  it  gives  the  same  blood-red 
coloration  as  dimetliylstrychnine.  The  methyl  salt,  C32H25N203Me,MeI, 
separates  from  boiling  water  in  short  needles,  and  is  only  sparingly 
soluble  in  alcohol  and  chloroform  and  insoluble  in  ether  and  benzene  ; 
when  treated  with  freshly-precipitated  silver  oxide,  it  is  converted 
into  a  strongly  alkaline  substance  which  is  decomposed  on  boiling 
with  formation  of  dimethylstrychnine. 

Methylstrychniue  {loc.  cit.)  is  highly  poisonous,  and  feebly  laevo- 
rotatory  ;  it  gives  the  same  colour  reactions  as  strychnic  acid.  When 
treated  with  nitrous  acid  in  aqueous  solution,  it  is  converted  into  a 
crystalline  nitrosamine,  and,  when  boiled  with  sodium  ethoxide,  it  is 
transformed  into  a  feeble  base  of  the  composition  C24H30N2O3 ;  this 
substance  crystallises  from  boiling  alcohol  in  small  needles,  melts  at 
158°,  and  is  very  readily  soluble  in  benzene,  chloroform,  and  glacial 
acetic  acid,  but  almost  insoluble  in  water. 

A  nifrosu-deviva^tive  is  obtained  as  a  yellow  precipitate  when  di- 
methylstrychnine (loc.  cit.)  is  treated  with  amyl  nitrite  in  alcoholic 
hydrochloric  acid  solution;  it  is  a  semi-crystalline,  very  deliquescent 
powder,  and  when  dried  at  100^  in  an  atmosphere  of  hydrogen,  it  has 
the  composition  C23Ho9^304Cl2. 

Isostrychnic  acid,  C2oH22NO(COOH):NH  -H  H2O,  is  best  prepared 
by  heating  strychnine  (100  grams)  with  crystalline  barium  hydroxide 
(150  grams)  and  water  (800  grams)  at  135—140°,  then  filtering  from 
unchanged  strychnine,  and  saturating  the  hot  filtrate  with  carbonic 
anhydride;  the  acid  is  extracted  from  the  precipitated  barium  carb- 
onate with  dilute  soda.  The  anhydrous  compound  is  very  hygro- 
scopic, and  takes  up  1  mol.  H2O  on  exposure  to  the  air;  it  resembles 
strychnic  acid  very  closely,  than  which,  however,  it  is  rather  more 
sparingly  soluble  in  water.  It  gives  the  same  colour  reactions  as 
strychnic  acid,  even  after  it  has  been  boiled  with  acids,  and  it  is  not 
changed  by  boiling  concentrated  hydrochloric  acid  ;  it  forms  an  oily 
acetyl  derivative  and  an  oily  ethyl  salt,  and  is  highly  poisonous.  The 
hydriodide,  C2iH24N303,Hl  -j-  2H2O,  crystallises  in  well-defined  prisms 
and  loses  1  mol.  II2O  over  sulphuric  acid  in  a  vacuum,  the  other  being 
expelled  at  110°;  it  is  readily  soluble  in  hot  water,  but  only  sparingly 
in  cold  water  and  alcohol,  and  insoluble  in  ether.  The  nitrosamine 
hydrochloride,  C2iH23N304,HCl  +  2H2O,  crystallises  from  hot  alcohol 
in  needles,  and  is  readily  soluble  in  warm  water,  but  insoluble  in 
ether;  it  is  decomposed  by  boiling  water,  gives  Liebermann's  reaction, 
and,  when  warmed  with  tin  and  hydrochloric  acid,  is  decomposed,  with 
formation  of  strychnine. 

Isoslrychuic  acid  methiodide,   CoiHoi^gOsjMel,  can  be  prepared  by 


1204  ABSTRACTS  OF  CHEMICAL  PAPERP. 

treating  the  sodium  salt  (see  below)  with  dilute  mineral  acids,  or  by 
the  action  of  hjdriodic  acid  on  an  aqueons  solution  of  isomethyl- 
strychnine ;  it  separates  from  hot  water  in  crystals,  is  only  sparincrly 
soluble  in  alcohol,  and  insoluble  in  ether;  when  treated  with  nitrons 
acid,  it  yields  a  resinous  nitroso-derivative.  The  sodium  salt, 
C22H26N203lNa  4-  H2O,  obtained  by  warming  isostrychnic  acid  with 
methyl  iodide  and  sodium  methoxide  in  methyl  alcoholic  solution, 
crystallises  from  hot  alcohol  in  microscopic  needles,  and  is  readi'y 
soluble  in  water. 

Metliylisostrychnic  acid  mefhiodnlp,  C2'^H2r,N203.MeI  +  H2O,  is  ob- 
tained, together  with  its  methyl  salt,  by  heating  the  sodium  salt  of 
isostrychnic  acid  methiodide  with  methyl  iodide  in  methyl  alcoholic 
solution,  or  by  treating  isodimethylstrychnine  with  hydriodic  acid  ; 
it  crystallises  from  boiling  water  in  needles,  loses  its  water  at  130°, 
melts  at  270 — 275°  with  decomposition,  and  is  moderately  easily 
soluble  in  hot  alcohol,  but  insoluble  in  ether,  chloroform,  and  benzene. 
The  methyl  salt,  C22H25N20aMe,MeI  +  2H2O,  crystallises  from  boiling 
water  in  long  needles,  loses  its  water  in  a  vacuum,  and  is  very 
Bparingly  soluble  in  alcohol,  and  insoluble  in  ether  and  benzene ;  when 
treated  with  freshly-precipitated  silver  chloride,  it  is  converted  into 
the  corresponding  methochloride^  C22H25N203Me,MeCl  +  2H2O,  which 
crystallises  in  long,  colourless  needles. 

Isometliylsfrydmine,  C2oH26N203  -f  7H2O,  is  formed  when  an  aque- 
ous solution  of  isostrychnic  acid  methiodide  is  treated  with  silver 
oxide,  first  at  the  ordinary  temperature  and  then  at  100°  ;  it  crystal- 
lises from  hot  water  in  small,  colourless  needles,  and  is  very  readily 
soluble  in  alcohol  and  hot  water,  but  insoluble  in  ether  and  benzene ; 
it  yields  a  crystalline  nitrosamine,  and  it  gives  the  same  reaction  with 
dilute  sulphuric  acid  and  potassium  dichromate  as  methylstrychnine, 
even  after  having  been  boiled  with  dilute  acids. 

Isodiwethyhtrychninp,  C23H28N2O3  -f  3H2O,  prepared  from  methyl- 
isostrychnic  acid  methiodide  in  like  manner,  or  from  the  methyl- 
hydroxide  of  methyl  methylisostrychnate,  as  previously  described  in 
the  case  of  dimethylstrychnine  (loc.  cit.)^  separates  from  hot  water  in 
well-defined  crystals,  and  is  readily  soluble  in  alcohol,  but  insoluble 
in  ether;  it  gives  the  same  reactions  with  oxidising  agents  and  with 
nitrous  acid  as  dimethylstrychnine. 

The  author's  experiments  have  shown  that  the  so-called  hydrates 
of  strychnine  are  isomeric  imido-acids,  that  strychnine  is  an  inner 
anhydride  of  strychnic  acid,  and  that  methyl  and  dimethylstrychnine 
are  beta'in-like  derivatives  of  this  acid  ;  the  nitrogen  atom  in  the 
-CO-NZ  group  in  strychnine  is  in  direct  combination  with  one 
benzene  nucleus.  F.  S.  K. 

Constitution  of  Pseudephedrine.  By  W.  Filehne  {Virchoivs 
Archiv^  124,  95 — 96). — Of  the  three  possible  constitutional  formulae 
advanced  by  Ladenburg  (Abstr.,  1889,  1020)  for  this  mydriatic 
alkaloid,  the  one  he  regards  as  most  probable  is 

OH-CHPh-CHMe-NHMe. 

In  this  formula  the  amido-group  stands  in  the  |(3-position,  and  the 
substance   would  then  be  analogous    to  /^-tetrahydronaphtbylamine 
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and  phenylethylamine.  The  complete  analogy  now  found  for  these 
substances,  as  regards  their  physiological  action,  contirms  this  sup- 
position. W.  D.  H. 

Benzoylpseudotropeine,  an  Alkaloid  of  Java  Coca-leaves. 
By  C.  LiEBEKMANN  (Ber.,  24,  2336— 2845).— The  alkaloid  was  ob- 
tained in  the  form  of  its  hydrobromide  from  Dr.  Giesel,  and  was 
purified  by  extraction  with  ether  and  crystallisation  from  boiling 
water. 

UenzoTjlpseudotrnpeme  liyclrohromidp^  CsHuNOBz,!! Br,  crystallises  in 
beautiful,  long  leaHets,  and  is  soluble  in  water  and  alcohol. 

Be7rzoylpsendofropei7ie,  CgHuNOBz,  is  obtained  by  decomposing  the 
above  salt  with  sodium  carbonate  and  extracting  with  ether.  On 
evaporating  off  the  ether,  it  is  obtained  as  an  oil  which  solidifies  in 
radiating  crystals.  It  melts  at  49",  reacts  strongly  alkaline  in  alco- 
holic solution,  is  easily  soluble  in  alcohol,  ether,  chloroform,  benzene, 
and  light  petroleum,  and  is  optically  inactive.  The  hydrochloride, 
obtained  by  passing  hydrogen  chloride  into  an  ethereal  solution  of 
the  base,  crystallises  in  white  needles,  and  melts  at  271''.  The 
platinochloride  is  obtained  as  a  flesh-coloured  precipitate,  and  is  in- 
soluble in  water,  alcohol,  and  ether.  The  aurochloride  crystallises 
from  water  in  beautitul,  yellow  needles,  melts  at  208°,  and  is  sparingly 
soluble.  Mercuric  chloride  causes  a  crystalline  precipitate  when 
added  to  a  solution  of  the  hydrochloride.  Picric  acids  give  a  sparingly 
soluble  precipitate,  crystallising  in  yellow  needles. 

When  the  above  base  or  its  salts  is  heated  with  hydrochloric  acid 
in  a  reflux  apparatus  for  some  hours,  it  is  completely  decomposed 
into  benzoic  acid  and  pseudotropine. 

Pseudotropi7ie,  CgHigNO,  is  obtained  from  the  products  of  hydro- 
lysis of  the  above  base  after  the  benzoic  acid  has  been  extracted  with 
ether.  Tiie  acid  solution  is  evaporated  to  dryness,  and  the  hydro- 
chloride either  decomposed  with  silver  oxide  or  excess  of  strong 
sodium  hydroxide  is  added,  and  the  base  extracted  with  ether.  It  has 
a  strongly  alkaline  reaction,  crystallises  in  beautiful  needles,  melts  at 
106 — 107°,  boils  at  240 — 241"^  (corr.),  and  is  easily  soluble  in  water, 
alcohol,  and  benzene,  and  is  precipitated  from  the  latter  solvent  by 
light  petroleum.  The  base  is,  no  doubt,  identical  with  Ladenburg's 
pseudotropine,  although  the  aurochloride  melts  at  225°,  whereas 
Ladenburg's  melted  at  198°.  The  hi/drochloride  crystallises  in  needles, 
is  somewhat  hygroscopic,  and  easily  soluble  in  alcohol.  The  auro- 
chloride crystallises  from  water  in  beautiful,  yellow  needles,  and  is 
easily  soluble  in  alcohol  and  hot  water.  The  platinochloride,  when 
first  prepared,  is  so  soluble  that  it  is  necessary  to  evaporate  the  solu- 
tion almost  to  dryness  before  crystallisation  takes  place ;  the  crys- 
tallised salt  is,  however,  difficult  to  dissolve  in  water,  and  is  pre- 
cipitated on  the  addition  of  alcohol.  Pseudotropine  hydrochloride 
yields,  with  mercuric  chloride,  a  white  precipitate  ;  with  picric  acid, 
an  easily  soluble  salt,  crystallising  in  yellow  needles. 

The  author  has  synthesised  benzoylpseudotropeine  by  heating 
pseudotropine  (3  grams)  with  water  (lo  grams)  and  benzoic  an- 
hydride (li  mols.)  on  the  sand-bath  for  1{-  hours  at  the  boiling  point 
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of  the  mixture.  The  synthetical  base  is  entirely  similar  to  the 
natural  one. 

The  author  has  no  doubt  that  a  series  of  pseudotrope'ines,  cor- 
responding to  tlie  tropeines,  can  be  prepared  from  pseadotropine.  He 
has  prepared  the  following:  — 

Cinnamylpsendotropeme,  C8Hi4NO(C9H70),  is  obtained  from  pseudo- 
tropine  and  cinnamic  anhydride,  melts  at  87 — 88°,  and  is  very  easily 
soluble  in  cold  alcohol,  ether,  and  benzene,  somewhat  less  so  in  light 
petroleum.  The  hydrochloride  is  obtained  as  a  white,  crystalline 
precipitate  on  passing  hydrogen  chloride  into  an  ethereal  solution  of 
the  base,  and  is  easily  soluble  in  alcohol  and  ether.  The  picrate, 
platinochloride,  and  aurochloride  are  similar  to  those  of  benzoyl- 
pseadotropeine.  E.  C.  R. 

Alkaloids  of  Corydalis  cava.  By  F.  Adkrmaxx  (Chem.  Centr., 
1891,  i,  978 — 979). — The  dried  and  ground-up  roots  of  Corydalis  cava 
are  extracted  with  80 — 85  per  cent,  alcohol  at  25°,  the  alcohol 
evaporated  under  diminished  pressure,  and  the  residue  extracted  by 
Dragendorff's  method.  Benzene  extracts  considerable  quantities  of 
crystalline  substances,  both  from  the  acid,  and  also  from  the  alkaline 
liquid.  The  alkaline  liquid  may  be  extracted  firstly  with  light  petr- 
oleum, and  then  with  chloroform,  the  latter  extracting  an  alkaloid. 
Ether  extracts  alkaloids  from  the  acid  liquid,  and  if,  after  separating 
the  ether,  the  solution  be  extracted  with  chloroform,  a  base  is  obtained 
which  is  identical  with  that  obtained  from  the  alkaline  liquid  with  the 
same  reagent.  The  author  isolated  th^ee  bases.  The  first  is  isomeric 
with  the  hydroberberine  of  Court,  C20H21NO4,  and  is  oxidised  by 
chromic  acid  to  beibriHne.  It  differs  from  Court's  hydroberberine  in 
the  melting  point,  IBS'*,  and  in  its  optical  properties ;  it  is  a  tertiary 
inoi\amine. 

The  chloroform  extract  of  the  Corydalis  alkaloids  includes  one 
which  is  similar  to  caffeine  ;  its  formula  is  C20H21NO4.  It  reacts  with 
concentrated  sulphuric  acid,  forming  a  yellowish  coloration,  which 
passes,  slowly  in  the  cold,  rapidly  when  warmed,  into  a  beautiful 
violet.  Erdmann's  reagent  causes  a  brownish-red  coloration,  Frohde's, 
a  violet,  or  green  streaked  with  reddish-violet ;  selenium  sulphuric 
acid,  a  light  violet;  nitro-sulphuric  acid,  a  bluish-violet;  and  potas- 
sium dichromate  and  sulphuric  acid,  a  similar  coloration  to  strychnine. 
If  the  solution  of  the  base  be  covered  with  concentrated  hydrochloric 
acid  and  chlorine  water  added,  a  red  zone  is  formed,  and,  after  shak- 
ing the  mixture  the  whole  solution  becomes  pink-coloured.  The 
author  names  this  base  corydaline.  It  resembles  Reichwald's  fumarine, 
C21H19NO4  (Abstr.,  1890,  272),  in  some  respects,  but  differs  from  it 
in  being  optically  active  and  in  its  solubility.  The  third  base  which 
the  author  extracted  was  not  obtained  crystalline,  but  reacted  with 
the  several  alkaloid  reagents.  J.  W.  L. 

New  Alkaloid  in  Tylophora  asthmatica.  By  D.  Hooper 
(Pharm.  J.  Trans.,  21,  6 — 7). — The  inspissated  alcoholic  extract  of 
the  root  of  Tylophora  as^tlimatica  treated  with  water  gives  a  solution 
which,  after  filtration,  is  made  alkaline  with  ammonia,  and  agitated 
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with  ether  to  extiact  the  alkaloid  tyloplorine.  This,  on  evaporating 
its  ethereal  solution,  is  left  in  the  form  of  crystals,  sparingly  soluble 
in  water.  The  ethereal  and  alcoholic  solutions  have  an  alkaline  reac- 
tion, and  the  substance  forms  with  acids  neutral  solutions,  from  which 
it  is  precipitated  by  all  the  usual  alkaloidal  reasrents.  Thenitrate  and 
/ii/cZ?'ocAZom7e  form  prismatic  crystals.  When  added  to  sulphuric  acid, 
the  pure  alkaloid  is  dissolved  with  colorations  successively  reddish- 
brown,  red,  green,  and  finally  blue.  Nitric  acid  colours  it  purple-red, 
dissolving  some  to  orange  solution;  hydrochloric  acid  forms  a  yellow 
solution,  Frohde's  reagent  dissolves  it  with  a  sap-green  coloration  ; 
and  sulphuric  acid  and  potassium  dichromate  produces  a  violet-brown 
liquid.  It  decolorises  pota-sium  permanganate,  but  is  not  affected  b}" 
ferric  chloride  or  lead  acetate.  R.  R. 

Influence  of  Oxygen  on  the  Formation  of  Ptomaines.  By 
W.  Hunter  {Froc.  Boij.  Sue,  49,  376 — 379).— The  interest  attaching 
to  the  role  of  oxygen  in  the  life  history  of  bacteria  led  to  this  investi- 
gation of  the  quantity  of  ptomaines  formed  by  means  of  putrefaction 
bacteria,  (1)  when  oxygen  was  freely  admitted;  (2)  when  it  was 
present  in  limited  quantity;  and  (3)  when  it  was  withheld  altogether. 
Such  ptomaines  as  the  diamines,  formed  in  the  early  stages  of  putre- 
faction, are  not  poisonous,  and  contain  no  oxygen  ;  in  this  respect  they 
differ  from  those  containing  oxygen,  like  muscarine  and  neurine. 
Brieger  concluded  from  this  that  free  access  of  oxygen  plays  an  im- 
portant part  in  the  formation  of  the  poisonous  bases,  and  favours  the 
formation  of  ptomaines  generally.  The  chief  result  of  the  present 
research  is  that  the  formation  of  ordinary  putrefaction  ptomaines  is 
favoured  by  an  entire  absence  of  oxygen. 

The  ptomaines  were  isolated  by  Brieger's  method,  and  in  connection 
with  the  diamines  accurate  quantitative  results  were  obtained  by  the 
use  of  benzoic  chloride  (the  method  of  Baumann  and  Udranszky). 
The  diamines  formed  during  the  early  stages  of  the  process  (without 
oxygen,  none  being  obtained  if  oxygen  was  admitted  freely)  disappear 
as  putrefaction  proceeds.  No  very  definite  results  regarding  toxic 
alkaloids  were  obtained  ;  symptoms  of  poisoning  ^vere  only  obtained 
in  one  instance  (eight  experiments  in  all  being  made)  from  the  injec- 
tion of  a  fluid  which  had  putrefied  in  the  absence  of  oxygen. 

W.  U.  H. 

Peptotoxin.  By  E.  Salkowski  (Virchow's  Archie, 124, 4i09 — 454). 
As  a  result  of  experiments  on  the  digestion  of  prote'ids  by  means  of 
pepsin,  no  poisonous  substance  soluble  in  water  and  amyl  alcohol  was 
ibrmed,  such  as  Brieger  states  he  i&olated  from  digested  fibrin  ;  iu 
other  words,  a  '"  peptotoxin  "  in  Brieger's  sense  of  alkaloidal  substance 
does  not  exist. 

If  putrefaction  is  prevented,  leucine  and  tyrosine  are  also  never 
formed  in  gastric  digestion. 

If  putrefaction  be  allowed  to  occur,  poisonous  basic  products  make 
their  appearance.  Some  specimens  of  meat  contain  ])oisonous  bases 
previous  to  the  occurrence  of  digestion  at  all.  The  resinous  substance 
present  in  commercial  amyl  alcohol  (compare  Udranszky,  Abstr.,  1887, 
1133)  is  also  toxic.    These  facts  no  doubt  explain  Brieger's  error. 
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That  albnmoses  and  peptones  are  toxic  none  will  deny  ;  the  object 
of  the  present  research  is  to  show  that  their  toxicity  is  one  of  their 
inherent  properties,  and  not  due  to  any  basic  product  or  toxine 
separable  from  them.  W.  D.  H. 

Hamack's  Ash-free  Albumin.  By  B.  Werigo  {Pflurjcrs  ArcJiiv, 
48,  127—149;  compare  Abstr.,  1890,  272  and  392).  '  The  so-called 
jish-free  albumin  obtained  by  Aronstein  and  Schmidt  by  means  of 
dialysis  was  shown  by  later  observers  (Heynsius,  VVinogradoff)  to  be 
poor  in  ash,  but  not  free  from  ash,  and,  moreover,  that  its  charac- 
teristic properties  (uncoa^ulability  by  heat,  solubility  in  water,  &c.) 
were  due  to  the  use  of  alkali  in  its  preparation.  Harnack  has  lately 
taken  up  the  question  again,  and  prepared  a  prote'id  substance  practi- 
cal, ly  free  from  ash,  by  precipitating  it  by  means  of  hydrochloric  acid 
from  a  solution  of  copper  albuminate  in  sodium  hydroxide.  This 
material  agrees  in  its  properties  wi^h  the  substance  obtained  by 
Aronstein.  The  present  researches  first  show  that  in  his  main  facts 
Harnack  is  quite  corrtct,  the  only  point  of  difference  being  that  in 
order  to  precipitate  the  ash-free  prote'id,  it  is  necessary  to  add  excess 
of  hydrochloric  acid  ;  mere  neutralisation  precipitates  only  the  copper 
albuminate.  Further  investigation  of  the  ash-free  prote'id  showed 
that  it  is  not  coagulable  by  heat,  but  that  it  is  precipitated  by  neu- 
tralisation, the  precipitate  being  soluble  in  excess  of  either  acid  or 
alkali ;  in  other  words,  the  substance  which  Harnack  describes  as  ash- 
free  albumin  is  only  a  derivative  of  albumin,  which  resembles  in  its 
properties  the  well-known  derivatives  called  acid-albumin  and  alkali- 
albumin. 

In  Harnack's  case  one  deals  with  an  acid  solution,  in  Aronstein's 
with  an  alkaline  solution,  of  this  albuminate;  this  accounts  for  a 
dift'erence  which  must  be  noted  in  the  two  cases.  The  reaction  suffi- 
ciently explains  this  fact,  which  is  that  Harnack's  substance  is,  and 
Aronstein's  is  not,  precipi table  by  neutral  salts.  Aronstein's  sub- 
stance, however,  like  all  these  albuminates,  is  coagulated  by  heat 
when  their  solutions  are  saturated  with  such  neutral  salts. 

The  next  question  which  arises  is  whether  Harnack's  derived  albu- 
min is  formed  by  the  alkali  and  acid  used  in  the  latter  parts  of  the 
process  of  preparation,  or  previous  to  this.  A  number  of  considera- 
tions, none,  however,  absolutely  proving  the  point,  appear  to  show  that 
the  change  occurs  prior  to  the  use  of  the  alkali  and  acid ;  or,  in  other 
words,  that  Harnack's  copper  albuminate  is  strictly  analogous  to  the 
albuminates  known  as  acid-  and  alkali-albumin  respectively;  in 
the  one  case  copper,  in  the  other  case  acid  and  alkali  are  in  union 
with  the  prote'id  molecule.  It  has  already  been  stated  that  in  the 
preparation  of  Harnack's  albuminate  it  is  necessary  to  add  excess  of 
acid;  whereas  after  its  preparation  it  is  readily  soluble  in  slight 
excess  of  acid.  This  difference  is  due  to  the  fact  that  during  the 
addition  of  hydrochloric  acid  to  the  sodium  hydroxide  solution 
sodium  chloride  is  formed  ;  and  it  is  the  presence  of  this  salt  which 
renders  the  albuminate  insoluble  in  the  excess  of  acid ;  this  is  true 
for  acid-albumin  general!}'. 

Weighed  quantities  of  Harnack's  albuminate  were  then  subjected 
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to  titration,  the  quantity  of  standard  acid  and  alkali  necessary  to 
precipitate  and  redissolve  the  precipitate  being  noted.  From  these 
the  amonnt  of  sodium  present  in  the  alkali- albumin  ate  was  calculated, 
the  average  of  six  experiments  showing  a  percentage  of  0*969.  Two 
•atoms  of  sodium  in  the  molecule,  taking  Harnack's  estimation  of  the 
molecular  weight  of  albumin  (47408)  as  correct,  would  amount  to 
0"97  per  cent.  Harnack's  copper  albuminate,  however,  is  stated  to 
contain  2  atoms  of  copper ;  the  sodium  compound,  if  analogous,  should 
therefore  contain  4  atoms  of  sodium. 

Further  experiments  showed  that  in  some  cases  for  precipitation 
and  re-sohition  two  equivalents  of  alkali  correspond  to  one  of  acid, 
and  a  number  of  arguments  are  advanced  for  and  against  the  conten- 
tion that  Harnafik's  formula  should  be  doubled;  the  facts  are,  how- 
ever, not  irreconcilable  with  the  assumption  that  Harnack's  formula 
is  correct;  and  there  appears  to  be  no  doubt  that  acid  and  alkaline 
albuminates  are  definite  chemical  compounds.  W.   D.  H. 

Behaviour  of  Albumin  when  Subjected  to  Pressure.    By  A. 

Denaeyer  (Chem.  Centr.,  1891,  i,  509  ;  from  Gompt.  rend.  Stat.  Sci. 
Brasserie  de  Gand.,  1  Heft). — Albumin,  when  heated  under  pressure 
either  in  water  or  in  dilute  acids,  undergoes  changes.  When  heated 
in  water  under  a  pressure  of  one  atmosphere,  it  becomes  soluble  again 
and  reacts  as  uncoagulated  albumin.  At  higher  pressures  other 
changes  take  place,  the  solution  becomes  more  perfect,  and  leucine 
and  tyrosine  are  formed.  At  very  high  pressures,  for  instance, 
10  atmospheres,  the  solution  becomes  alkaline,  and  ammonia  deriva- 
tives and  amido-acids  are  formed.  A  small  quantity  of  albumose, 
precipitable  by  ammonium  sulphate,  has  been  detected  as  a  result  of 
the  action,  but  no  peptone.  The  albumin  of  egg,  muscle,  blood,  and 
milk  casein  all  behave  similarly  under  these  conditions. 

Treatment  with  dilute  hydrochloric  acid  causes  a  simple  solution  of 
albumin;  by  boiling  it  with  10  per  cent,  hydrochloric  acid,  a  solution 
is  obtained  from  which  nitric  acid  causes  no  precipitation,  nor  is  the 
albumin  precipitated  after  neutralising  the  acid  with  soda  or  potash. 
By  heating  the  albumin  with  5  per  cent,  hydrochloric  acid  under  a 
pressure  of  one  atmosphere  for  one  hour,  a  similar  solution  is 
obtained.  This  modification  the  author  names  cc-acid  albumin.  If 
the  heating  be  continued  for  two  hours,  or  if  the  pressure  be  inci*eased 
to  2  atmospheres,  a  clearer  solution  is  obtained  which  is  neither  pr.i- 
cipitated  by  boiling  nor  by  nitric  acid,  but  is  precipitated  by  neutral- 
ising the  acid  ;  this  modification  has  been  named  /3-acid  alljumin.  No 
peptone  could  be  detected.  They  are  similar  to  syntonin.  At  higher 
pressures  considerable  quantities  of  ammonium  chloride  and  chlorine 
derivatives  of  the  amido-acids  are  formed.  J.  W.  L. 
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Physiological    Chemistry, 


Human  Respiration,  Air  being  Re-breathed  in  a  Closed 
Vessel.  By  W.  Makcet  (Proc.  Roij.  Soc,  49,  103— 117).— The  fol- 
lowinof  are  the  results  obtained  in  the  present  enquiry  : — 

1.  On  ro-breathing  air  in  a  closed  vessel,  less  carbonic  nnhydride  is 
expired  within  a  given  time  than  in  ordinary  breathing,  the  volume  of 
the  air  undergoing  at  the  same  time  a  slight  reduction. 

2.  When  fresh  air  is  taken  after  re-breathing  air  in  a  closed  vessel, 
the  volumes  of  air  breathed  and  the  weisrhts  of  carbonic  anhydride 
expired  are  greater  than  in  ordinary  breathing ;  this,  however,  passes 
off  in  a  few  minutes.  W.  D.  H. 

The  Respiratory  Exchange  of  Gases.  By  W.  Marcet  (Pmc. 
Physiol.  Soc,  1891,  33 — 35). — A  number  of  data  concerning  the 
amount  of  gases  inspired  and  expired  by  human  individuals  are 
given.  They  were  obtained  by  the  use  of  the  author's  own  apparatus. 
The  mean  respiratory  quotient  in  22  experiments  was  0  87.  The 
influence  of  food  and  fasting  on  the  amount  of  gases  respired  is  also 
illustrated.  In  five  experiments,  each  lasting  five  minutes,  the  air 
inspired  contained  3  to  4  per  cent,  of  carbonic  anhydride.  Under 
these  circumstances,  the  amount  of  oxygen  consumed  is  greater, 
while  the  carbonic  anhydride  expired  is  very  much  less,  than  in 
ordinary  breathing.  W.  D.  H. 

Action  of  Paraffinic  Nitrites  on  Blood  Pressure.  By  J.  T. 
Cash  and  W.  R.  Dunstan  (Proc.  Hoy.  Sac,  49,  314-319).— Amyl 
nitrite  is  the  one  on  which  most  of  our  knowledge  at  present  rests. 
This  and  other  nitrites  of  the  paraffinic  series  were  prepared  pure  for 
the  present  research  by  the  reaction  of  the  corresponding  alcohol, 
previously  purified,  with  sodium  nitrite  in  the  presence  of  dilute  acid. 
The  blood  pressure  was  recorded  by  means  of  a  modification  of  the 
ordinary  kymograph,  by  which  it  was  possible  to  record  a  long  tracing 
on  a  slowly  revolving  drum,  and  shorter  tracings  at  intervals  on  a 
rapidly  revolving  cylinder.  By  means  of  experiments  on  cats  and 
rabbits,  it  was  shown  that  the  well-known  eifect  of  a  fall  in  blood 
pressure  produced  by  arayl  nitrite  is  due  to  the  direct  action  of  the 
drug  on  the  vascular  walls  causing  the  vessels  to  dilate  (Brunton, 
Mayer,  and  Friedrich),  and  not  to  its  action  on  the  vaso-motor  centre 
(Filehne).  These  experiments  fall  into  two  categories ;  in  the  first, 
the  head  was  cut  off  from  the  circulation,  and  amyl  nitrite  still  gave 
rise  to  as  great  a  fall  of  pressure  as  when  the  head  was  included  in 
the  circulation.  In  the  second  series,  the  drug  was  injected  into  the 
carotid  artery,  but  prevented  from  reaching  the  general  circulation 
by  appropriate  ligatures.  The  fall  of  pressure  did  not  occur  until 
these  ligatures  or  clamps  were  removed. 

In  experiments  on  man,  a  special  nose  and  mouth  piece  was  devised 
to  enable  a  known  quantity  of  the  nitrite  to  be  inhaled.  The  order 
of  activity  (that  is,  extent  of  pulse  acceleration,  wliich  is  gieatest  in 
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neurotic  individuals)  for  various  nitrites  is  : — (1)  a-amyl ;  (2)  ^-amyl ; 
(3)  isobutyl ;  (4)  secondary  butyl ;  (5)  primary  butyl ;  (6)  secondary 
propyl;   (7)  primary  propyl;    (8)  ethyl;   (9)  methyl. 

A  broad  summary  of  the  action  of  the  nitrites  is  as  follows : — 
All  produce  a  fnll  of  blood  pressure,  and  an  accompanyino*  accelern- 
tion  of  the  pulse ;  the  latter  is  not  so  marked  after  intravascular 
injection  as  after  inhalation,  and  is  also  less  marked  in  cats  than  in 
men.  The  respiration  is  affected  temporarily  during  inhalation  in 
various  degrees  by  the  different  nitrites,  and  permanently  by  repeated 
administration  of  the  same  or  different  nitrites. 

The  activity  of  the  nitrites,  as  measured  by  the  fall  in  blood  pres- 
sure after  inhalation,  is  as  follows  : — (1)  secondary  propyl ;  (2)  terti- 
ary butyl ;  (8)  secondary  butyl ;  (4)  isobutyl,  nearly  equal ;  (5)  terti- 
ary amyl  ;  (6)  a-amyl ;  (7)  /5-amyl,  nearly  equal;  (8)  methyl; 
(9)  butyl;  (10)  ethyl;  (11)  propyl.  After  intravascular  injection, 
however,  the  order  is  neai^ly  the  reverse.  The  causes  of  these  diffe- 
rences will  be  considered  in  a  later  paper.  W.  D.  H. 

Influence  of  Temperature  on  Digestive  Ferments.  By  E. 
BiERNACKi  (Zeit.  Biol. J  28,  49 — 71). — Digestive  iernients  require  for 
their  efficient  action  a  certain  reaction  and  a  suitable  temperature. 
The  optimum  temperature  is  39 — 40",  that  is,  a  little  over  that  of  the 
body.  Higher  temperatures  destroy  the  ferment,  and  the  present 
research  is  occupied  with  the  determination  of  the  temperature  neces- 
sary for  this  latter  purpose. 

The  first  ferment  investigated  was  trypsin,  and  it  was  found  that 
45°  C.  markedly  lessens  its  activity,  and  exposure  for  five  minutes  to 
50°  destroys  it  altogether.  The  specimens  of  trypsin  employed  were 
some  pure,  some  impure,  and  certain  exceptions  to  the  above  stated 
rule  were  noted.  It  being  very  improbable  that  various  trypsins 
differ  in  this  particular,  in  virtue  of  their  inherent  characters,  experi- 
ments were  instituted  to  determine  the  factor  that  caused  the  diffe- 
I'ence.  It  was  found  that  small  admixtures  with  certain  salts  had  the 
power  of  increasing  the  resistance  of  the  ferment  to  temperature ;  the 
activity  of  the  ferment  was  often  lessened  by  the  salt  (although  this 
was  more  marked  in  the  case  of  pepsin),  but  the  optimum  tempera- 
ture was  50°;  55°  lessened,  and  6{J°  destroyed,  the  activity  of  the 
ferment.  The  salts  which  acted  thus  were  ammonium  sulphate  (a 
salt  used  in  the  preparation  of  some  specimens  of  ferment  used  in  the 
preliminary  experiments),  ammonium  chloride,  phosphate,  and  nitrate, 
and  sodium  chloride.  If  mixtures  of  two  or  more  of  these  salts  were 
used,  the  effect  was  more  marked  still. 

Certain  salts  (ammonium  carbonate  and  oxalate,  magnesium  sulph- 
ate, sodium  sulphate  and  phosphate),  starch,  and  sugar  had  no  such 
action,  but  certain  products  of  proteolytic  activity  (albumose,  ampho- 
peptone,  and  antipeptone)  act  like  the  salts  just  enumerated.  All  the 
materials  that  act  in  this  way  increase  the  alkalinity  of  the  digesting 
medium ;  minute  doses  of  sodium  hydroxide  act  in  a  precisely  similar 
way,  and  the  proposition  is  advanced  that  the  whole  of  the  phenomena 
are  simply  dependent  on  the  reaction.  Increase  of  alkalinity  protects 
the  ferment.     It  was  found  that  increase  of  acidity  (trypsin  will  act 
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in  an  acid  medium  if  salicjlic  acid  be  employed)  acts  in  exactly  the 
opposite  way;  in  an  acid  medium,  33 — 35°  is  the  optimum  tempera- 
ture ;  40°  hinders,  and  45°  destroys,  the  action  of  the  ferment. 

Pepsin  was  then  investigated,  and  it  was  found  that  acidity  acts 
towards  this  ferment  precisely  like  alkalinity  towards  the  tryptic 
ferment,  the  temperature  necessary  to  destroy  its  activity  rising  from 
05""  to  70°.     In  a  neutral  medium,  the  temperature  falls  to  55°. 

Unfiltered  fresh  saliva  loses  its  diastatic  properties  at  75°,  filtered 
saliva  at  70",  diluted  saliva  at  60°,  pure  ptyalin  at  70°,  unless  its 
solution  is  much  diluted,  w^hen  the  necessary  temperature  sinks  to 
60°.  The  influence  of  salts,  reaction,  &c.,  is  exactly  the  same  in  kind 
as  with  trypsin.  In  all  cases,  if  the  pure  ferment  be  used,  tlie  influ- 
ence of  temperature  and  the  influence  of  salts,  &c.,  on  the  tempera- 
ture are  more  easily  observed  than  if  the  ferment  be  impure,  as 
contained,  for  instance,  in  the  digestive  juice. 

The  explanation  of  these  occurrences  probably  lies  in  the  formation 
of  loose  compounds  with  the  enzymes,  analogous  to  the  pepsin -hydro- 
chloric acid  of  Schmidt  and  other  authors.  W.  D.  H. 

Action  of  Pancreatic  and  Rennet  Extracts  on  Casein.    By 

J.  S.  Edkins  (Brit.  Med.  /.,  i,  1891,  1332—1333,  and  J.  Physiol.,  12, 
193 — 219). — Milk  is  occasionally  clotted  by  pancreatic  extracts  ;  but 
even  if  this  does  not  occur,  the  casein  in  the  milk  (that  is,  caseinogen, 
W.  D.  H.)  will  be  altered  so  that  boiling  causes  a  curdling  of  the 
milk.  The  casein  thus  altered  has  been  termed  meta-casein  (Roberts). 
The  existence  of  meta-casein  is,  however,  transient.  Its  appearance 
is  not  due  to  the  combined  action  of  beat  and  fatty  acid  liberated  by 
the  pancreatic  juice,  as  no  change  in  reaction  occurs  if  the  juice  used 
has  lost  its  piolytic  properties,  and  yet  meta-casein  appears.  Meta- 
casein  appears  to  be  caf^e'in  of  which  the  precipitation  is  hindered  in 
the  cold  by  the  concomitant  action  of  trypsin.  Meta-casein  may  be 
separated  from  milk  by  half  saturation  with  certain  neutral  salts.  Its 
reactions  suggest  affinities  to  casein  rather  than  caseinogen.  Whey 
proteid  appears  to  come  into  existence  simultaneously  with  the 
appearance  of  meta-casein.  W.  D.  H. 

Influence  of  Alcohol  on  Proteid  Metabolism.  By  R.  H.  Chit- 
TKNDEN,  C.  NoRRis,  and  E.  E.  Smith  {J.  Fhysiol,  12,  220—232).— 
As  the  result  of  three  experiments  on  dogs,  the  conclusion  is  drawn 
that  alcohol  has  no  striking  action  on  the  general  metabolism  of 
proteid  matter.  In  each  case  they  extended  for  eight  or  ten  days, 
and  the  quantity  of  alcohol  used  was  large,  rising  to  25  c.c.  per  kilo, 
of  body  weight.  At  the  same  time  alcohol  has  some  specific  action 
on  nutrition,  as  manifested  in  its  tendency  to  increase  the  excretion 
of  uric  acid  in  proportion  to  urea.  W.  D.  H. 

The  Proteid  Requirement  of  Healthy  Men.  By  Studemund 
{Pflilgers  Archiv,  48,  578 — 591). — Yoit  pives  the  following  daily  diet 
as  a  minimal  one  for  a  full-grown  man :  11 8  grams  proteid,  56  grams  fat, 
and  500  giams  carbohydrate.  Since  his  time  various  observers  have 
given  other  numbers  ;  most  interest    attaches  to  the  daily  proteid 
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requirement,  and  various  authors  give  numbers  from  110  to  35  grams. 
These  variations  are  in  part  due  to  the  fact  that  the  number  of  indi- 
viduals on  whom  the  observations  were  made  was  small,  being  often 
limited  to  the  experimenter's  own  person.  It  is  impossible  to  deduce 
an  average  diet  from  such  observations,  but  it  is  necessary  to  experi- 
ment on  large  numbers  of  persons.  Accordingly,  in  the  present 
research,  continuous  observations  on  47  recraits  in  the  army  were 
made.  These  lasted  for  nearly  four  months.  The  experiments 
involved  daily  examination  of  the  food  and  body  weight ;  the  food 
included  the  ordinary  raticms,  the  purdiases  of  the  recruits,  and  the 
packages  of  eatables  they  received  from  their  homes.  In  this  way, 
all  were  not  on  precisely  the  same  diet,  but  the  results  are  all  averaged 
up,  and  the  daily  mean  diet  was  thus,  113  grams  proteid,  54'3  fat,  and 
55 18  carbohydrate.  At  the  end  of  the  period,  34  of  the  men  had 
gained  in  weight,  five  had  lost  weight,  and  three  were  the  same  as  at 
the  beginning  ;  one  died,  and  the  rem  lining  four  did  not  continue 
the  experiment.  On  the  average  each  man  gained  3'5  kilos,  in 
weight,  or  38  grams  per  day.  This  increase  of  weight  was  doubtless 
due  chiefly  to  growth  of  muscle  (the  daily  exercises  of  these  men  are 
given)  ;  and  thus  7  6  grams  or  20  per  cent,  of  the  increased  weight 
may  be  taken  as  the  amount  of  new  proteid  put  on  daily  ;  this  would 
reduce  the  daily  requirement  of  proteid  food  to  i05'4  grams,  which  is 
a  smaller  number  than  that  given  by  Voit  as  the  amount  necessary 
to  keep  the  body  in  equilibrium.  W.  D.  H. 

Nutrition  of  Muscle.      By   J.  Brinck   (Brit.  Med.  ./.,  ii,   1891, 

181 — 183). — The  object  of  these  experiments  was  to  test  on  skeletal 
muscle  the  nutritive  action  of  various  proteid  fluids  in  continuation 
of  the  results  which  Kronecker  and  his  pupils  have  obtained  on 
cardiac  muscle  (Abstr.,  1889,  632).  These  results  are  to  the  effect 
that  solutions  of  myosin,  syntonin,  peptone,  casein,  egg  albumin,  and 
glycogen  are  incapable  of  restoring  to  activity  the  "  washed  out  " 
frog's  heart,  and  that  serum  albumin  is  the  only  known  nutritive 
proteid.  Ringer  attributes  the  resuscitating  effect  of  a  circulating 
fluid  to  its  inorganic  salts,  and  Mays  (Practitioner,  39,  No.  4)  to 
creatine  and  its  allies. 

A  "  washed  out"  heart  is  one  perfused  by  normal  saline,  until  it 
ceases  to  respond  to  strong  induction  shocks,  not  when  it  ceases  to 
contract  spontaneously.  Ringer  apparently  uses  the  word  in  the 
latter  sense,  and  his  results  are  explained  by  regarding  his  solutions 
as  stimulant,  not  nutritive.  The  present  experiments  made  with  the 
sartorii  of  the  frog  lend  support  to  Kronecker's  conclusion  that  the 
proteids  of  serum  (spoken  of  in  the  authoress's  paper  roughly  as 
serum  albumin)  are  nutritive,  and  that  other  proteids,  salts,  and 
extractives  are  not.  W.   D.  H. 

Effect  of  Partial  Extirpation  of  the  Kidneys  on  Nutrition. 

By  J.  R.  Bradford  (Proc.  Physiol.  Soc,  1891,  18 — 20). — Dogs  were 
fed  on  a  known  diet,  and  the  daily  amount  of  urine  and  urea  deter- 
mined. The  total  nitrogen  of  ingesta  and  excreta  was  determined 
by  Kjeldahl's  method. 

VOL.  LX.  45; 
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A  wedge -shaped  portion  of  one  kidney  was  removed  antiseptically, 
and  after  the  healing  of  the  wound,  the  animal  is  apparently  normal. 
The  kidney  w'ound  heals  by  the  first  intention.  From  a  fortnight  to 
six  weeks  after  this  first  operation,  the  whole  of  the  second  kidney 
was  removed.  The  animal  rapidly  emaciates  ;  its  temperature  falls, 
and  death  ensues  from  two  to  six  weeks  after  the  second  operation. 
The  urine  contains  no  albumin  or  sugar,  but  the  most  remarkable 
effect  observed  is  that  the  animal  which  only  retains  a  fragment  of 
one  kidney  secretes  a  markedly  increased  amount  of  urine,  of  urea, 
and  of  total  nitrogen.  If,  however,  the  fragment  removed  at  the 
first  operation  is  small,  so  that  less  than  about  three-quarters  of  the 
whole  kidney  weight  is  removed  at  both  operations,  there  is  no 
increase  in  urea,  but  merely  in  the  water  excreted;  the  animal 
emaciates  but  slightly  and  lives  much  longer. 

The  fragment  of  kidney  found  post  mortem  is  distinctly  atrophied. 

Corresponding  with  the  increase  of  urea  in  the  urine,  there  is  an 
increase  also  in  the  blood  (here  it  may  be  quadiupled),  muscles,  liver, 
and  brain.     Control  experiments  with  normal  dogs  were  ma<lp. 

W.  I).  H. 

The  Influence  of  Sodium  Chloride  in  the  Chemical  Compo- 
sition of  the  Brain.  By  I.  Novi  {Pjiu'jers  Archiv,  48,  820— :335). 
— The  injection  of  a  10  per  cent,  solution  of  sodium  chloride  into 
the  carotid  artery  leads  to  a  loss  of  water  in  the  brain,  which  is 
especially  marked  in  the  cortex.  Less  than  1*25  per  cent,  of  the 
total  amount  of  water  in  the  brain  is  thus  lost  after  one  injection,  but 
after  injections  repeated  at  intervals,  the  loss  may  amount  to  5  per 
cent.  The  normal  amount  of  sodium  in  the  brain  rises,  that  of  potas- 
slum  falls  ;  the  sum  of  the  two  metals  is,  however,  almost  constant. 
This  is  especially  the  case  if  one  considers  the  brain  as  a  whole;  in 
the  grey  matter,  the  greater  metabolic  activity  leads  to  variations  with- 
in somewhat  wider  limits.  In  the  whole  brain,  the  sodium  rises  from 
0*09  to  032,  and  the  potassium  falls  from  0  39  to  0-25  per  cent.  Th(.' 
percentage  of  chlorine  also  rises,  for  sodium  requii-es  more  chlorine  to 
saturate  it  than  the  same  weiofht  of  potassium.  To  these  changes  the 
convulsions  that  occur  are  probably  due.  It  was  also  noted  that 
other  effects  were  a  clear  red  colour  of  the  venous  blood,  and  an 
excitability  of  muscular  and  nervous  tissues,  lasting  many  hours  after 
death.  W.  D.  H. 

Deposits  of  Iron  and  Glycogen  in  the  Tissues.  By  S.  Dklk- 
PINE  (Proc.  Physiol.  Soc,  1891,  35 — 39). — The  most  convenient  micro- 
chemical  test  lor  so-called  "  free  iron  "  in  the  tissues  is  the  Prussian 
blue  reaction.  The  specimens  are  first  placed  in  a  5  to  10  per  cent, 
solution  of  potassium  ferrocyanide,  vvashed  in  water,  and  lastly,  for  a 
period  varying  from  a  few  minutes  to  a  few  hours,  in  a  0  5  to  1  per 
cent,  solution  of  hydrochloric  acid. 

Hieraoglobin  does  not  give  the  test  ;  and  the  term  "  free  iron  "  is 
apparently  used  for  loose  combinations  of  iron  with  nucle'in  or  other 
albuminous  material  deposited  in  the  cells,  and  generally  colourless, 
although  in  the  kidney  it  occurs  in  the  form  of  brownish  granules. 
Ihe  kidney  gives  the  test  more  readily  than  the  liver ;  the  organs 
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used  were  from  a  case  of  doubtful  pernicious  anaemia.  The  liver, 
however,  ogives  the  reaction  well  after  a  few  days  immersion  in 
alcohol  and  glycerol,  which  are  considered  to  produce  a  loosening  of 
the  anion  between  the  iron  and  the  organic  compound.  The  conclu- 
sion is  drawn  from  this  that  the  iron  is  more  firmly  combined  in  the 
liver  than  in  the  kidney  cells. 

A  new  method  recommended  for  the  making  of  permanent  spe- 
cimens to  show  deposits  of  glycogen  or  lardacei'n  in  cells  is  the 
following: — The  sections  are  washed  with  a  solution  of  iodine  in 
chloroform,  dehydrated  with  alcohol,  cleared  with  clove  oil,  and 
mounted  in  chloroform  balsam  coloured  with  iodine.  W.  D.  H. 

Lecithin  in  the  Liver.  By  A.  Hefftrr  (Ch'^m.  Gentr.,  1891,  i, 
459  ;  from  Inaug.  Diss.  Leipzig,  1890). — The  author  finds  that  the 
amount  of  lecithin  present  bears  a  definite  relation  to  the  weight  of 
the  liver,  that  an  alteration  of  food  does  not  affect  this,  but  that  the 
proportion  decreases  during  a  long  fast.  Phosphorus  poisoning  is 
accompanied  by  a  material  decrease,  upwards  of  50,  per  cent.,  in  the 
quantity  of  lecithin  in  the  liver,  and  the  decrease  is  the  greater  the 
more  fatty  the  liver.  The  author  considers  that  this  is  occasioned 
by  the  direct  decomposition  of  the  stored-up  lecithin.  J.  W.  L. 

Composition  of  the  Bones  of  Aged  Rabbits.  By  L.  Graffen- 
BERGER  (Landw.  Versuchs-Stat.,  39,  115 — 126). — Hitherto  the  com- 
position of  the  bones  of  rabbits  of  6 — 8  years  old  has  not  been 
made  known.  The  author  now  communicates  the  complete  com- 
position of  the  bones  of  a  buck  6^  years  old  and  a  doe  7^  years  old. 

The  results  as  stated,  accompanied  by  full  analytical  details,  are  : 
water  and  fat  decrease  with  increasing  age;  there  is  no  change  be- 
tween the  ratios  of  organic  to  inorganic  matter:  old  rabbits'  bones 
contain  more  carbonate  but  less  phosphate  of  lime  than  the  bones 
of  the  young  animals,  2 — 4  years.  E.   W.  P. 

Amount  of  Pat  and  Dry  Matter  in  the  Milk  of  some  Hill- 
bred  Cows.  By  J.  SiEDEL  (Bied.  Gentr.,  20,  393—394;  from 
Wien.  landw.  Zeit.,  41,  166). — Milk  of  cows  of  the  Pinzgau,  Miirzthal, 
and  Murboden  breeds  was  examined.  The  cows  were  kept  for  several 
weeks  on  the  same  food.  The  daily  feeding  was: — Malt  (1-8  kilos.), 
wheat  bran  (1*8  kilos.),  clover  hay  (3*5  kilos.),  meadow  hay  (10  kilos.), 
and  salt  (25  grams).  The  cows  were  fed  three  times  daily,  and  the 
specially  good  ones  were  milked  three  times  daily.  The  average 
composition  of  the  milk  from  the  different  breeds  was  as  follows : — 

Daily                                              Fat  Dry  matter 

Breed.                         yield.  Sp.  gr.  per  cent.  per  cent. 

Murboden    8  9  litres  10330             405  1324 

Miirzthal    10-4     „  1-U318             358  1248 

Pinzgau 7-4     „  1-0338             378  12*08 

Owing  to  the  cows  of  the  first  two  breeds  having  been  specially 
selected  as  good  milking  cows,  and  to  the  different  ages  of  the  cows^ 

4i  q  2 
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no  direct  comparison  with  regard  to  the  yield  of  milk  can  be  made. 
The  average  weight  of  the  Mnrboden  and  Miirzthal  cows  was  580 
kilos.,  whilst  the  weight  of  the  Pinzgan  cows  varied  from  400  to  500 

kilos,  :n^  H.  M. 

Citric  Acid  a  Normal  Constituent  of  Milk.  Bv  T.  Henkel 
(Landw.  Versuchs-Stat.,  39,  143 — 151). — To  obtain  citric  acid  from 
milk,  freshly  separated  milk  was  curdled  with  a  strong  solution  of 
rennet,  the  casein  separated,  and  then  10  c.c.  normal  acetic  acid  and 
10  grams  "  Spanish-earth "  per  litre  were  added,  and  the  mixture 
boiled,  filtered,  and  neutralised  with  milk  of  lime.  On  concentrating 
the  filtrate,  a  powdery  precipitate  is  formed,  which,  when  washed  first 
with  water,  and  then  with  ether  alcohol,  gave  all  the  reactions  for 
calcium  citrate.  More  especially  was  the  reaction  with  Sabanin- 
Laskowski's  reagent  marked,  this  reagent  bei?ig  only  active  with  citric 
and  aconitic  acids.  Experiments  showed  that  citric  acid  existed  in 
the  milk,  and  is  not  produced  or  introduced  by  the  rennet,  so  that 
it  must  be  considered  as  a  normal  constituent.  E.  W.  P. 

Origin  of  Citric  Acid  in  Milk.  By  A.  Scheibe  (Landw. 
Versuchs-Stat.,  39,  153 — 170). — The  source  of  citric  acid  in  milk, 
as  well  as  the  various  methods  whereby  it  may  be  estimated,  as  also 
the  experiments  made  which  have  given  rise  to  the  first  method  em- 
ployed, are  here  detailed. 

The  source  is  still  uncertain,  for  the  acid  is  to  be  found  in  cows', 
goatws',  and  woman's  milk  when  food  such  as  bread,  peas,  &c.,  has  been 
supplied  which  contains  no  acid.  Henkel  (see  previous  paper)  failed 
to  find  citric  acid  in  human  milk,  but  this  was  probably  due  to  the 
fact  that  1  milligram  per  litre  of  lactose  prevents  the  Sabanin- 
Laskowski  reaction  from  working. 

As  regards  the  method  recommended  for  quantitative  estimation, 
400  c.c.  of  milk  is  mixed  with  4  c.c.  N.  2|  sulphuric  acid,  boiled, 
and  then  10  grams  of  "  Spanish-earth,"  previously  made  into  a 
paste  with  water,  is  added,  boiled,  and  when  cool  made  up  to 
■^  litre.  To  100  c.c.  of  filtrate  (=  80  c.c.  milk),  baryta-water  is  now 
added  to  bring  back  the  milk  to  its  usual  acidity,  and  then  evaporated 
to  a  syrup,  but  just  before  this  syrup  is  quite  cool  3'2  c.c.  N.  2^  sulph- 
uric acid  is  added,  to  set  the  citric  acid  free  20  c.c.  of  absolute 
alcohol  is  graduallyadded,  and  later  on  60  c.c. of  ether, the  liquid  filtered, 
and  the  residue  (lactose)  washed  with  ether  alcohol.  To  the  filtrate, 
alcoholic  ammonia  is  added  until  a  permanent  opalescence  is  produced, 
and  the  ether  distilled  off  until  only  20  c.c.  of  residue  is  left,  to  which 
60  c.c.  of  absolute  alcohol  is  added.  It  is  now  heated  to  boiling  on  a 
water-bath,  and  then  10  c.c.  of  alcoholic  ammonia  added,  whereby 
the  citric  acid  is  completely  precipitated.  This  precipitate  contains, 
besides  ammonium  citrate,  ammonium  sulphate  and  phosphate  and  a 
small  amount  of  chloride,  and  a  trace  of  organic  matter,  all  of  which 
may  be  removed  by  a  second  precipitation;  add  1  c.c.  N.  2J  sulph- 
uric acid  and  1  c.c.  water,  then  add  60  c.c.  of  absolute  alcohol,  and 
precipitate  with  10  c.c.  of  alcoholic  ammonia  ;  as  it  requires  a  long 
time  for  the  liquid  to  clear,  it  is  advisable  to  add  ammonmm  carbonate 


PHYSIOLOGICAL  CHEMISTRY, 


1277 


and  heat  in  a  retort  with  a  reflux  condenser,  then  filter,  and  wash  with 
absolute  alcohol ;  now  dissolve  the  citrate  in  20  c.c.  water,  add  excess  of 
a  titrated  solution  (20 — 30  c.c.)  of  potassium  dichromate  (46'1  grams 
per  litre)  and  20 — 25  c.c.  of  concentrated  sulphuric  acid  ;  heat  (not 
boil)  for  ^  hour.  Dilute  the  brownish-green  solution  with  50  c.c.  of 
water,  add  excess  of  titrated  solution  of  ferrous  ammonium  sulphate 
until  a  clear  green  is  produced,  and  then  titrate  back,  the  final 
reaction  being  noted  by  potassium  ferricyanide.  4'61  grams  of  di- 
chromate are  equivalent  to  1  gram  of  citric  acid. 

To  detect  citric  acid  qualitatively,  the  precipitate  formed  after 
heating  with  ammonium  carbonate  is  dissolved  in  water,  evaporated 
to  1  c.c,  3  c.c.  of  a  concentrated  solution  of  ammonia  added,  and  then 
finally  the  Sabanin-Laskowski  reagent. 

In  human  milk,  0"54!  gram  citiic  acid  per  litre  has  been  found  ; 
this  is  about  half  of  that  in  cows'  milk,  whilst  in  goats'  milk 
1 — 1"5  gram  per  litre  has  been  estimated.  E.  W.  P, 

Nitrogenous  Substances  in  Human  Urine.  By  W.  Came  re  r 
(Zeit.  BiuL,  28,  72—104;  compare  Abstr.,  1890,  1345).— The  total 
nitrogen  in  human  urine  is  dependent  on  the  amount  ingested ;  the 
relation  between  urea,  uric  acid,  and  xanthine-like  substances  is  also 
largely  a  matter  of  diet.  The  present  paper  is  devoted  to  the  elucida- 
tion of  the  latter  statement. 

The  analytical  data  determined  were : — (1)  total  nitrogen ; 
(2)  Hiifner  nitrogen,  that  is,  the  nitrogen  of  urea  and  ammonia  ; 
the  difference  between  (1)  and  (2)  may  be  called  the  nitrogen 
residue  ;  (3)  uric  acid  a,  that  is,  uric  acid  by  Salkowski's  method  ; 
(4)  uric  acid  h,  that  is,  uric  acid  by  Lndwig's  method ;  the  difference 
of  the  nitrogen  of  (3)  and  (4)  gives  the  nitrogen  of  the  xanthine- 
like  substances. 

The  experiments  were  made  on  the  author's  person,  and  the  follow- 
ing diets  were  taken  for  periods  of  a  few  days :— A.  Pure  animal 
diet.  B.  Almost  pure  vegetable  diet.  C.  Vegetarian  diet  with 
excess  of  green  vegetables.  D.  Mixed  diet,  but  without  fruit  or 
green  vegetables.  On  some  days  1500  c.c.  of  wine  were  taken  ;  on 
others  not,  but  this  made  practically  no  difference. 

The  results  are  given  in  full  tables  ;  the  following  abbreviated  table 
gives  means  only  per  diem  : — 


Diet. 

Total 
nitrogen. 

Hiifner 
nitrogen. 

Nitrogen 
residue. 

Uric 

acid  a. 

Uric 
acid  b. 

Nitrogen  of 

xanthine-like 

compounds. 

A 

B 

C 

]) 

17-85 
8-61 
7-73 

13-42 

1(5-06 
7-48 
6-63 

11-85 

1-19 
1-13 
1-10 
1-57 

74S 
600 
539 
712 

693 
5u8 
397 
603 

17-6 
30-7 
47-3 
36-4 

The  absolute  nitrogen  residue   is  thus   almost  independent  of  the 
amount  of  proteid    taken   in  ;    but  the  relative    nitrogen  residue  is 
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greater  with  the  smaller  ingestion  of  proteid.  The  nitrogen  of 
xanthine-like  substances  is  almost  independent  of  the  total  nitrogen, 
and  is  especially  increased  by  vegetable,  and  particularly  by  green 
vegetable,  diet. 

A  number  of  analyses  are  also  given  contrasting  summer  and  winter 
urine  and  male  and  female  urine.  The  differences  are  all  explicable 
on  the  very  reasonable  assumption  that  more  fruit  and  green  vege- 
tables are  eaten  in  the  summer  than  in  the  winter,  and  more  by  women 
than  by  men.  The  xanthine  substances  are  apparently  formed  at  the 
expense  of  tlie  uric  acid. 

The  paper  concludes  with  statistics  on  the  relation  of  the  nitrogen 
residue  to  urea,  and  criticisms  on  methods  of  analysis. 

W.  D.  H. 

Urobilin  in  Various  Diseases.  By  G.  Hoppe-Seyler  (VircJiow's 
Archiv,  124,  30 — 47). — For  comparative  purposes,  the  amount  of 
urobilin  in  urine  may  be  estimated  in  the  following  way : — 100  c.c.  of 
urine  is  acidified  with  dilute  sulphuric  acid,  and  then  saturated  with 
ammonium  sulphate.  This  salt  precipitates  all  the  urobilin.  The  red 
tlocculi  are  collected  on  a  filter,  washed  with  concentrated  ammonium 
sulphate  solution,  and  extracted  with  equal  parts  of  alcohol  and 
chloroform  in  a  flask,  filtered,  and  the  residue  is  then  again  extracted 
with  the  alcohol  and  chloroform ;  water  is  added  to  the  extract 
until  the  chloroform  separates.  The  chloroform  solution  is  then 
evaporated  in  a  weighed  beaker  over  the  water-bath,  dried  at  lOO*^, 
extracted  with  ether,  and  filtered ;  the  residue  is  ngain  dissolved  in 
alcohol,  placed  again  in  the  beaker,  evaporated,  dried,  and  weighed. 

The  uiobilin  in  the  urine  is  increased  by  : — 

(1.)  Stasis  of  the  bile  in  the  liver,  provided  bile  can  pass  into  the 
intestine,  and  diuresis  occurs,  as  in  polycholia. 

(2.)  Stagnation  of  the  contents  of  the  large  intestine,  not  of  the 
small  intestine. 

(3.)  Haemorrhages  into  internal  organs. 

Approximately  the  normal  amount  is  found  in  : — 

(1.)   Pernicious  anaemia. 

(2.)  Leukaemia  and  pseudoleukaemia. 

It  is  diminished  in  : — 

(1.)  The  suspension  of  hepatic  activity  that  occurs  in  cachexia, 
inanition,  and  many  forms  of  anaemia. 

(2.)  Stasis  of  bile  in  the  liver  if  bile  does  not  pass  into  the  intestine 
and  no  diuresis  is  produced. 

(3.)  In  the  course  of  jaundice,  sometimes.  The  amount  of  faecal 
pigment  is  no  gauge  of  the  amount  of  urobilin  in  the  urine. 

The  table  given  comprises  particulars  of  55  cases  of  various  dis- 
eases, which  are  compared  with  8  normal  specimens.  The  normal 
mean  amounts  to  0123  gram  in  the  24  hours.  W.  D.  H. 

Note  bij  Abstractor. — A  good  deal  of  interest  attaches  to  the 
amount  of  urobilin  in  pernicious  anaemia.  In  the  single  case 
examined  in  this  research,  the  amount  calculated  as  being  present 
in    the    24    hours'    urine    is    0*107    gram.     One  cannot  safely    draw 
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LTPiieral  conclusions  from  a  single  case  (compare  Abstr.,  1888,  1324; 
1S9U,  400,  1017,  1177).  W.  D.  H. 

Haematoporphyrinuria.  By  W.  D.  Halliburton-  (Pror..  Physiol. 
Soc,  1891,  21). — A  case  similar  to  those  recently  described  (this  vol., 
p.  601).  It  occurred  in  a  woman  suffering  from  melancbolia,  and 
^vllO  had  been  taking  siilphonal  for  five  months.  The  hig-h-coloured 
urine  had,  however,  only  lasted  for  seven  weeks.  W.  D.   H. 

Rhinoliths.  By  A.  Berlioz  (J.  Pharm.,  23,  447—449). — Analyses 
of  four  rhinolithic  calculi: — No.  J,  the  largest,  had  a  wrinkled 
surface  stained  with  black  blood  ;  the  nucleus  a  cherry  stone.  No.  2 
had  a  uniform  brownish-black  surface  colour,  and  was  pitted,  but  con- 
tained no  nucleus.  The  third  had  a  peculiar  conical  shape,  with  a 
kind  of  stalk  attached  to  its  base ;  its  colour  w^as  whitish-yellow,  and 
was  without  nucleus.  The  fourth  resembled  the  second.  They  were 
all  very  hard  and  gave  a  smooth  fracture.  Their  concentric  layers 
had  a  greyish  tint.  Heated  on  platinum  foil,  they  left  an  abundant 
residue,  which  was  slightly  blue  in  the  case  of  Nos.  2  and  4.  Their 
composition  was  as  follows  : — 

1.  2.  3.  4. 

Weight  of  the  calculus  .  . .        8'75       1-34       O'GH       0-95  grams. 

Water     5-80       5  10       40         6-90  per  cent. 

Organic  matter 16-60     18-20     16*0        ]810 

Calcium  phosphate 62-u2     60-61     6140     47-63 

Magnesium  phosphate 5*08       6*28       3  93       6-68 

Calcium  carbonate 10-50       9-81     14-67     2069 

Iron ?         traces        ?         traces 

J.  T. 

Chemical  Constitution  and  Physiological  Action.     By  T.  L. 

JiRUNTON  and  J.  T.  Cash  (Proc.  Boy.  Soc,  49,  311 — 314). — In  con- 
tinuation of  former  work,  the  present  research  is  occupied  with  (1) 
the  physiological  action  of  benzene,  and  (2)  the  alterations  which 
occur  in  its  action  when  one  or  more  hydrogen  atoms  are  replaced  by 
(a)  haloid  i-adicles,  (b)  alcohol  radicles,  (c)  by  hydroxyl,  (d)  by  NO^, 
and  (e)  by  NHo.  The  modifications  produced  by  changes  of  tempera- 
ture were  also  noticed. 

The  action  of  benzene  and  its  compounds  is  chiefly  exerted  on  the 
spinal  cord,  although  they  act  also  on  the  cerebrum,  and,  to  a  sliglit 
extent,  on  nerves  and  muscle.  The  effect  on  muscle  and  nerve  is  to 
weaken  them,  the  paralysing  action  being  stronger  on  the  nerve  than 
on  the  muscle.  Their  action  on  the  cerebrum  is  evidenced  by  lethargy, 
both  in  frogs  and  rats.  There  is  increased  excitability  of  the  spinal 
cord,  there  being  greater  diffusion  of  stimuli  with  diminished  power 
and  definitiveness  of  movement.  Large  doses,  however,  cause 
j)aralysis. 

Haloid  radicles  do  not  modify  the  action  of  benzene  to  the  same 
extent  as  they  do  that  of  ammonia,  but  they  do  so  in  somewhat  the 
."-^me  direction,  Monochlorobenzene  affects  the  cord  more  than 
benzene,   causing   spasm  and   rapid  diminution   of  reflexes^     It  also 


1280  ABSTRACTS  OF  CHEMICAL  PAPERS. 

weakens  the  circulation,  bub  does  not  seem  to  affect  muscles,  or 
motor  nerves,  more  than  benzene.  The  bromo-  and  iodo-compounds 
act  more  powerfully  on  the  cerebrum,  and  the  iodo-compound  has  a 
special  tendency  to  paralyse  motor  nerves,  muscles,  and  cerebral 
reflexes,  and  to  depress  the  heart.  Heat  accelerates,  and  cold  retards, 
the  action  of  these  substances. 

The  substitution  of  alcohol  radicles  for  hydrogen  in  benzene  has 
the  effect  which  one  would  expect,  in  having  a  more  sedative  action 
on  the  nervous  system.  The  circulation  is  little  affected,  and  their 
action  is  more  fleeting  than  is  the  case  with  the  halogen  compounds. 

Substitution  of  hydrogen  by  hydroxyl  increases  the  tendency  to 
convulsions ;  this  is  due  to  action  on  the  spinal  cord. 

Amidobenzene  produces  symptoms  resembling  those  caused  by 
ammonia,  consisting  in  a  tendency  to  produce  violent  spasm  and 
great  paralysis  of  muscle  and  nerve.  It  differs  from  ammonia  in  the 
fact  that  the  convulsions  never  assume  the  form  of  true  tetanus. 

Nitrobenzene  causes  lethargy,  with  increasing  tremor  or  move- 
ment, and  early  abolition  of  reflex  action. 

The  general  action  of  these  compounds  on  reflex  time  is  to 
lengthen  it,  but  a  primary  shortening  was  frequently  observed  in  the 
case  of  chlorobenzene,  slightly  also  in  that  of  methylbenzene,  di- 
methylbenzene,  and  ethylbenzene. 

In  producing  muscular  rigor,  chlorobenzene  is  more  powerful  than 
the  bromo-  and  iodo-compounds,  and  is  intermediate  in  effect  between 
methylbenzene  and  dimethylbenzene.  Of  the  methylbenzenes,  the 
methyl-  is  the  strongest,  the  dimethyl-  next,  and  the  trimethyl- 
weakest.  Ethylbenzene  is  of  nearly  the  same  strength  as  methyl- 
benzene  in  this  respect. 

In  warm  blooded  animals  (cats),  respiration  is  early  affected,  there 
being  a  primary  acceleration  followed  l)y  slowing.  The  heart  stops 
before  respiration  in  poisoning  by  benzene  and  its  haloid  compounds, 
by  ethylbenzene,  amidobenzene,  and  nitrobenzene,  whilst  respiration 
peases  first  in  poisoning  by  the  methylbenzenes  and  hydroxy- 
b3n  zones. 

The  first  effect  of  the  benzene  compounds  on  the  pulse  and  blood 
pressure  is  a  quickening  and  rise  respectively;  this  is  followed  by  a 
slowing  and  a  fall.  W.  D.  H. 

Action  of  Related  Compounds  on  Animals.  By  W.  Gibbs  and 
E.  T.  Reichekt  (^Amer.  Chem.  J.,  13,  289 — 307;  compare  Abstr., 
1890,  280,  813,  and  1018).— The  Hydrazi7ies.—Vhenj\hydrazinv 
hydrochloride  depresses  the  cerebro-spinal  centres,  producing,  in  the 
frog,  decreased  sensibility  and  voluntary  and  reflex  inactivity,  merg- 
ing into  unconsciousness  and  paralysis.  Death  results  from  respira- 
tory and  cardiac  failure,  and  the  heart  stops  in  diastole.  In  the  dog. 
it  acts  at  once  on  the  heart,  causing  a  preliminary  quickening  of  pulse 
and  lowering  of  blood  pressure.  The  haemoglobin  is  changed  into  an 
abnormal  form,  the  blood  becoming  almost  black.  The  temperature 
falls  1 — 2°.  The  respiration  is  at  first  quickened  and  then  slowed, 
either  by  the  action  ot  the  drug  on  the  respiratoiy  centres,  or  by  the 
deficient  oxygenation  of  the  blood.     The  action  of  ortho-  and  para- 


I 


PHYSIOLOGICAL  CHEMISTRY.  1281 

tolylliydrazine  hydrochloride  is  similar,  bub  less  pronounced.  The 
fatal  dose,  when  injected  into  the  jugular  vein  of  the  dog,  is  0*12  gram 
of  phenylhydrazine  hydrochloride,  or  0"2  gram  of  orthotolylhydrazine 
hydrochloride,  per  kilo,  of  body  weight. 

Tolttylenediamine  produces  in  the  frog  general  muscular  depres- 
sion, but  does  not  appreciably  affect  the  sensory  and  motor  nerves. 
The  heart  stops  in  diastole,  Administered  to  the  dog,  it  causes  mus- 
cular depression,  lowering  of  temperature,  salivation,  darkening  of  the 
blood,  and  diminution  of  the  rate  of  respiration.  The  heart  stops  in 
diastole,  and  the  stomach  and  intestines  are  found  to  be  congested 
after  death.  Small  doses  of  08  gram  per  kilo  ,  injected  intravenously, 
increase  the  pulse  rate,  blood  pressure,  and  respiration  rate;  the 
variation  in  the  last  is  caused  by  direct  action  on  the  respiratory 
centres.  The  fatal  dose  for  dogs  is  0*2  gram  per  kilo,  when  injected 
subcutaneously  ;  much  larger  doses  may,  however,  be  injected  intra- 
venously. 

Nitrophenols. — Dinitrophenol  injected  into  the  jugular  vein  of  the 
dog  in  small  doses  of  0*2  gram  per  kilo,  causes  a  stimulation  of  the 
vagus,  proportional  to  the  amount  injected,  and  a  rise  in  pulse  rate 
and  blood  pressure.  With  larger  doses  (0*17  gram  per  kilo.),  the 
heart  stops  before  respiration  ceases,  and  the  blood  pressure  falls  just 
before  death.  The  minimum  fatal  dose  is  0*05  gram  per  kilo,  injected. 
V/hen  given  by  the  mouth,  the  respiration  rate  at  first  rises,  but  sub- 
sequently falls,  the  temperature  rises  2 — 3",  and  the  pulse  rate  first 
diminishes  and  then  increases.  The  drug  seems  to  act  directly  on  the 
motor  portion  of  the  spinal  cord.  Death  results  from  respiratory 
failure  when  the  poison  is  slowly  absorbed  through  the  stomach,  from 
cardiac  failure  when  it  passes  in  mass  into  the  heart.  Administered 
to  the  frog,  dinitrophenol  causes  muscular  depression,  stops  respira- 
tion, and  discolours  the  blood,  but  the  heart  continues  to  beat  for  a 
long  time  after  all  other  signs  of  life  have  disappeaied.  Trinitro- 
plienol  injected  into  the  jugular  vein  of  the  dog  stimulates  the 
pneumogastric  nerve  or  centres  to  such  a  degree  as  to  cause  the  im- 
mediate stoppage  of  the  heart.  If  the  pneumogastric  nerve  is  divided, 
death  occurs  from  respiratory  failure.  The  fatal  dose  is  0'06  gram 
per  kilo.  With  the  frog,  the  effect  of  progressively  increasing  doses 
is  to  stimulate  a  reflex  activity,  depress  the  heart,  and  stop  the 
respiration.     The  fatal  dose  is  0*015  gram  per  kilo. 

Nitrohenzenes. — Nitrobenzene  acts  on  the  spinal  cord,  causing  in 
the  frog  increase  in  reflex  activity,  decrease  in  voluntary  activity,  and 
successive  increase  and  decrease  in  pulse  and  respiration  rates.  The 
colour  of  the  blood  is  changed  to  chocolate,  the  hseraoglobin  being 
converted  into  nitrite-lnemoglobin.  In  the  dog,  when  administered 
by  the  mouth,  it  produces  salivation,  unsteadiness  of  gait,  rise  of  tem- 
perature and  pulse  rate,  weakness,  and  unconsciousness;  the  respira- 
tion is  quickened  by  a  direct  action  on  the  respiratory  centres.  The 
animal  may  recover  if  the  dose  does  not  exceed  0*75  gram  per  kilo. 
When  injected  into  the  jugular  vein,  in  which  case  the  fatal  dose  is 
0*15  gram  per  kilo.,  the  blood  pressure  is  diminished  by  the  depression 
of  the  heart  muscle  and  vaso-motor  centres.  The  action  of  dinilro- 
benzeue  is  similar,  but  more  enerj^etic. 
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Amides. — Formamide  acts  on  the  spinal  cord,  a  d  )se  of  03  ^ram 
per  kilo,  causing  in  the  frog  convulsions,  paralysis,  and  death 
from  failure  of  respiration.  Injected  into  the  jugular  vein  of 
the  dog,  it  acts  on  the  vaso-motor  and  respiratory  centres,  and  on  the 
cardio-inhibitory  centres  in  the  medulla  oblongata,  causing  the  blood 
pressure  to  fluctuate  below  and  above  the  normal,  checking  the 
respiration,  and  slowing  the  pulse.  Successive  doses,  amounting  to 
1*5  grams  per  kilo.,  permanently  lower  the  blood  pressure,  and  cause 
death  from  res  pi  rat  try  paralysis.  Small  doses  (0"5  gram  per  kilo.) 
of  acetamide  introduced  into  the  frog  cause  general  relaxation  and 
check  the  respiration;  fatal  doses  (2  grams  per  kilo.)  in  addition 
increase  the  retlex  activity  and  produce  convulsions  of  spinal  origin. 
When  injected  into  the  dog,  the  blood  pressure  is  raised,  and  the  rate 
of  respiration  is  increased,  whilst  the  pulse  rate  is  diminished  by  the 
action  of  the  cardio-inhibitory  centres.  Large  doses  (up  to  5  grams 
})er  kilo.)  may  be  injected  with  immunity,  but  these,  after  a  time, 
cause  extreme  drowsiness  and  sleep.  Propionamide  introduced  into 
the  frog  in  doses  of  05  gram  per  kilo,  diminishes  voluntary  activity, 
and  causes  tetanic  convulsions  of  spinal  origin,  followed  by  death. 
In  the  dog  the  effect  is  small ;  doses  of  025  gram  per  kilo,  strengthen 
the  beat  of  the  heart,  lower  the  blood  pressure,  and  act  on  the  cardio- 
inhibitory  centres,  checking  the  pulse.  Beuzamide  diminishes  sensi- 
bility and  reflex  and  voluntary  activity  in  the  frog.  Tlie  fatal  dose  is 
I'U  gram  per  kilo.  Administered  to  the  dog,  it  produces  the  additional 
effects  of  staggering,  salivation,  lowered  temperature  (1 — 3°),  quick- 
ened respiration,  and  lessened  pulse  rate.  Death  results  from  failure 
of  respiration.  Injected  into  the  jugular  vein,  it  causes  a  rapid  fall 
and  rise  in  the  blood  pressure,  but  after  repeated  doses  the  pressure 
does  not  recover,  and  the  iieart  is  paralysed.  The  heart  beat  is 
lessened  in  force,  the  pulse  becomes  more  frequent,  and  the  respira- 
tion fails  ;  at  the  same  time,  the  pupils  become  dilated  and  sensibility 
is  destroyed.  The  fatal  dose  is  0"6  gi-ani  per  kilo.  Oxamide,  thio- 
carbamide,  and  pyromucamide  have  no  appreciable  effect  on  the 
dog. 

Anilides. —  Formanilide  in  the  frog  causes  loss  of  sensibility  and 
reflex  and  voluntary  activity,  muscular  tremblings,  convulsions  of 
spinal  origin,  paral}  sis,  and  death.  Administered  to  the  dog  by  the 
mouth  or  subcutaneously  in  doses  of  04  gram  per  kilo.,  it  acts  on  the 
respiratory  centres,  quickening  the  respiration;  on  the  cardio- 
inhibitory  centres  and  heart,  successively  raising  and  lowering  the 
pulse  rate  ;  and  on  the  vaso-motor  centres,  lowering  the  blood  pres- 
sure ;  it  lowers  the  temperature,  increases  reflex  activity,  and  pro- 
duces feebleness  and  coma,  and  death  from  respiratory  failure. 
Acetanilide  given  to  the  dog  causes  vomiting,  weakness,  lowering  of 
temperature,  quickening  of  pulse,  darkening  of  blood  due  to  formation 
of  methaDmoglobin,  and  cessation  of  respiration.  When  injected  into 
the  circulation,  it  acts  on  the  heart,  reducing  the  blood  piessure  and 
successively  quickening  and  slowing  the  puise.  The  rate  of  respira- 
tion at  first  increases,  but  ultimately  diminishes  and  fails,  causing 
death.  Tlie  fatal  dose  is  0*3  gram  per  kilo.  Benzanilide  injected 
into  the  jugular  vein  of  the  dog  at  first  increases  the  blcod  pres.-iure, 
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l)iit  after  the  administration  of  several  doses  diminishes  it.  It  also 
quickens  the  respiration  and  lowers  the  temperature.  It  is  probable 
that  the  action  of  the  drug  is  due  to  mechanical  clogging  of  the 
capillaries  of  the  nerve  centres  by  the  deposition  of  fine  crystals,  since 
enormous  doses  may  be  taken  into  the  stomach  without  any  appreci- 
able effect.  Jn.  W. 

Tuberculin.  By  W.  HuxXter  {Brit.  Med.  /.,  ii,  1891,  169— 17G). 
— Koch's  tuberculin  was  subjected  to  approximate  analysis  w^th  the 
following  results.  In  order  of  importance  and  amount  the  substances 
present  are  : — 

(1.)  Albumoses :  chiefly  proto-albumose  and  deutero-albumose, 
along  with  hetero-albumose,  and  occasionally  a  trace  of  dysalbumose. 
(2.)  Alkaloidal  substances,  two  of  which  can  be  obtained  in  the  form 
of  platinochlorides.  (3.)  Extractives,  small  in  quantity  and  of  un- 
recognised nature.  (4.)  Mucin.  (5.)  Inorganic  salts.  (6.)  Glycerol 
and  colouring  matter.  Serum  albumin,  globulin,  and  peptone  are 
absent. 

With  regard  to  its  action  the  following  conclusions  are  drawn  : — - 

1.  Tuberculin  owes  its  activity  to  at  least  three,  and  probably  more, 
different  substances. 

2.  Its  remedial  and  inflammatory  actions  are  connected  with  the 
presence  of  certain  of  its  albumoses,  whilst  its  fever  producing  pro- 
perties are  chiefly  associated  with  substances  of  a  non-albuminous 
n  iture. 

3.  The  albumoses  are  not  lost  by  dialysis  ;  the  latter  are.  It  is 
thus  possible  to  remove  the  substances  which  produce  fever,  while 
retaining  those  which  are  beneficial  in  their  action.  The  fever  is  thus 
not  essential  to  its  remedial  action,  and  the  same  may  probably  be 
said  for  the  inflammation,  although,  under  certain  conditions,  inflam- 
mation appears  to  be  beneficial. 

4.  The  remedial  action  consists  in  shrinking  of  the  tuberculous 
tissues,  and  increased  scaling,  due  to  deep  local  congestions. 

5.  The  remedial  substance  resists  high  temperatures.  Its  action 
is,  however,  lessened  by  a  dry  heat  of  70°,  Its  properties  are 
materially  altered  by  changes  occurring  during  its  purification  by 
dialysis,  and  thus  its  preparation  is  attended  with  difficulty. 

6.  The  remedial  substance  and  the  other  albumoses  present  are 
stated  to  belong  to  the  class  of  "  proteins,"  that  is,  albuminous  sub- 
stances derived  from  the  protoplasm  of  the  bacilli  themselves,  and 
not  merely  formed  by  the  action  of  these  bacilli  on  the  surrounding 
tissues. 

Various  modifications  of  tuberculin  were  prepared,  and  lettered  as 
f  jHow^s  : — 

Modification  A  contains  the  total  precipitate  thrown  down  by 
absolute  alcohol ;  it  thus  contains  chiefly  albumoses. 

Modification  C  contains  all  the  constituents  of  tuberculin  not  present 
in  A. 

Modification  B  contains  the  whole  of  the  albumoses  precipitated  by 
fhe  use  of  ammonium  sulphate,  the  salt  being  subsequently  removed 
by  dialysis. 
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Modification  CB  was  prepared  from  C,  and  contains  the  small 
amount  of  albumose  which  was  not  thrown  down  by  the  first  pre- 
cipitation with  absolute  alcohol.  Salts  were  got  rid  of  by  dialysis. 
Koch  is  in  error  when  he  states  that  the  remedial  substance  in  tuber- 
culin is  easily  diifusible.  This  modification  is  apparently  the  most 
satisfactory  obtained,  as  it  produces  distinct  local  improvement,  un- 
attended with  fever,  and  very  little  inflammatory  action. 

These  modifications  have  been  chiefly  tested  on  cases  of  lupus. 
Further  details  respecting  their  therapeutic  value  are  promised. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


New  Fermentation  of  Starch.  By  Sclavo  and  Gosio  (Bieil. 
Centr.,  20,  419  ;  from  Aroh.  ital.  Biol.,  14). — Starch  paste  which  had 
been  kept  for  four  months  and  had  decomposed  acquired  an  agree- 
able, fraity  odour,  due  to  the  presence  of  alkyl  butyrates,  and  subse- 
quently an  odour  of  valeric  acid  was  perceptible.  This  starch  paste  was 
found  to  have  the  power  of  inducing  the  same  change  in  other  starch 
paste.  The  cause  of  this  change  is  a  bacillus  {Bacillus  suaveolens)^ 
which  was  isolated.  The  bacillus  has'  no  pathogenic  properties, 
will  develop  on  ail  the  usaal  nutritive  solutions,  and  presents  a  clia- 
racteristic  appearance  in  plate  cultures  ;  it  does  not  liquefy  gelatin. 
In  order  to  develop  spores,  the  bacillus  requires  air  and  a  tempera- 
ture of  22 — 29",  and  a  nuti-itive  substance  as  neutral  as  possible. 
Acid  is  then  produced  to  a  certain  limit  (corresponding  with  0'067<) 
per  cent,  of  potash),  when  no  more  is  formed.  A  trace  of  nitrogeii 
is  necessary  for  the  nourishment  of  the  bacillus.  In  milk,  broth,  hay 
extract,  and  aqueous  extracts  of  straw  and  beetroot,  the  bacillus  pro- 
duces the  same  odour.  It  converts  starch  gradually  into  dextrin  and 
glucose  with  formation  of  alcohol,  aldehyde,  formic,  acetic,  and 
butyric  acids,  together  with  ethereal  substances  of  an  agreeable 
odour.  ^  N.  H.  M. 

Fat  and  Ethereal  Oil  of  Sabadilla  Seeds.  By  E.  Opiiz 
{Arch.  Phann.,  229,  265—289). — The  seeds,  when  extracted  with 
light  petroleum,  yield  a  fat  which  is  obtained  on  distillation  of  the 
extract  in  a  vacuum  as  a  greenisli- brown  liquid,  easily  soluble  in 
alcohol,  ether,  and  benzene  ;  sp.  gr.  0*953.  It  is  neutral  to  test-papei;, 
and  is  approximately  cojnposed  of  oleic  acid  50  per  cent.,  palmitic 
acid  368,  cholesterol  412,  and  glycerol  955  per  cent.  The  fat,  dis- 
tilled in  a  current  of  steam,  yields  a  small  quantity  of  an  ethereal  oil, 
containing  ethyl  and  methyl  salts  of  veratric  and  liydroxymyristic  acids, 
aldehydes  of  the  lower  fatty  acids,  and  high-boiling  polyterpenes. 
The  volatile  fatty  acid  described  by  Pelletier  and  Caventou  could  not 
be  detected.  J.  T. 
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Fats  of  Amanita pantherina  and  Boletus  luridus.  B7  E.  Opitz 
(Arch.  PJiarm.,  229,  290— 292).— Tliese  fungi  yield  a  considerable 
amount  of  fatty  oil  when  extracted  with  etlier.  After  a  short  time 
the  oil  deposits  phytosterol  crystals  ;  when  freed  from  these,  the  fatty 
material  has  a  thick,  oily  consistence  and  a  dark-brown  colour.  Half 
of  the  mass  consists  of  free  fatty  acids.  Both  fats  contained  oleic 
and  palmitic  acids,  glycerol,  and  phytosterol.  J.  T. 

Proteids  of  the  Oat-kernel.  ByT.  B.  Osboene  {Amer.  Chem.  /., 
13,  327 — 347). — By  concentrating  the  hot  alcoholic  extract  of  freshly- 
ground  oats  and  treating  the  residue  with  alcohol  and  ether,  several 
fractional  precipitates  were  thrown  down  containing  from  6  to  13*92 
per  cent,  of  nitrogen.  These  fractions,  on  further  treatment,  yielded 
four  portions  of  a  coagulated  proteid  having  the  mean  composition 
C,  52-96  ;  H,  6-9  :  N,  164  ;  0,  23-74. 

A  proteid  soluble  in  alcohol  was  of  practically  identical  coraposition 
and  contained  225  per  cent,  of  sulphur. 

The  alcoholic  extract  from  oats  which  had  been  previously  extracted 
with  water  yielded  an  uncoagulated  proteid  containing  C,  53*64; 
H,  6-88;  N,  15-70;  S,  1-75. 

When  10  per  cent,  sodium  chloride  solution  was  substituted  for  the 
water,  two  portions  of  uncoagulated  proteid  were  obtained  of  the  com- 
position C,  53-97  ;  H,  6-97  ;  N,  15-66;  S,  1-80  ;  O,  21-60. 

When  the  water  and  salt  solution  were  applied  in  succession,  the 
uncoagulated  proteid  extracted  by  alcohol  contained  C,  53-63  ;  H, 
716;  N,  15-83;  S,  1-74;  0,  21-64. 

Two  distinct  proteids  can  thus  be  obtained  from  oats  (compare 
Kreusler,  /.  pr.  Chem.,  107,  17).  That  extracted  from  untreated 
oats  readily  coagulates  and  becomes  insoluble  in  alcohol,  and  when 
wet  with  absolute  alcohol  does  not  absorb  moisture  from  the  air; 
whilst  that  obtained  from  oats  after  treatment  with  water  or  salt 
solution  has  no  tendency  to  coagulate,  is  freely  soluble  in  cold  alcohol 
of  09  sp.  gr.,  and  when  wet  with  absolute  alcohol  absorbs  moisture 
from  the  air  and  becomes  gummy.  Both  substances,  when  washed 
with  absolute  alcohol  and  dried,  are  light  yellowish  powders,  soluble 
in  dilute  acids  and  alkalis  and  reprecipitated  on  neutralising  their 
solutions.  Jn.  W. 

Development  of.  Wheat,  and  Formation  of  Starch  in  the 
Grain.  By  Hebert  (Ann.  Agron.,  17,  97 — 115). — The  author  has 
studied  the  development  of  the  wheat  plant  in  the  light  of  the  recent 
knowledge  obtained  as  to  the  composition  of  straw.  Deherain  has 
shown  that  much  of  the  undetermined  matter  in  the  ordinary  analysis 
of  straw  consist  of  vasculose  ;  Wheeler  and  Tollens,  that  the  sacchari- 
fiable  substance  present  in  straw  is  not  starch  but  straw  gum, 
analogous  to  wood  gum,  giving  by  treatment  with  acids  a  reducing 
sugar  called  xylose ;  and  the  author  (Ann.  Agron.,  16,  358)  has 
based  on  these  discoveries  a  new  method  for  the  analysis  of  straw. 

The  following  table  shows  the  composition  of  Bordeaux  wheat 
grown  at  Grignon  in  1890,  at  the  different  times  of  sampling  : — 
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Composition  of  dry  matter. 


Ash . . 

Nitrogenous  matter  (N  x  6  25)  . . 

Fat  and  chlorophyll 

Substances  soluble  in  water  (ash 
deducted)  — 

Reducinff  sugars 

Non-reducing  sugars 

G-ums,  tannins,  &c 

Cellulose    

Vasculose 

Straw  gum  (reckoned  as  xjlose)  . . 
Starch 


May  13. 


14-95 

21-66 

3-50 


6-56 

5-01 

none 

20-18 

9  03 

18-28 


99-16 


June  8. 


11-68 
9-81 
2- 14 


4-99 

6-15 

0-58 

23-48 

16-39 

26-93 


102  15 


July  2. 


Stei 


9-26 
5-31 
1-93 


2-89 

3-64 

8-53 

26-32 

13  07 

30-51 


101 -46 


Heads 


5-93 
9-85 
2-61 


1-92 

2-57 

4-57 

22-93 

13-23 

30  50 

6-22 


100-33 


July  16. 
Stems. 


12-19 
6-72 
1-88 


2-69 

3  87 

7-68 

27-46 

13  -73 

25-53 


101 -74 


The  ears  of  grain  had  bj  July  16  lost  so  much  by  attacks  of  birds 
that  no  analysis  was  made.  The  kilograms  per  hectare  of  the  various 
ingredients  contained  in  the  plant  at  the  different  dates  are  given  in 
the  next  table. 


July  16. 
Stems. 


Ash 

Nitrogenous  substances 
Fat  and  chloropbyll . .  . 

Reducing  sugars 

Non-reducing  sugars. .  . 

Gums,  tannins,  &c 

Celkdosc 

Vasculose    

Straw  gum  =  xylose  . . 
Starch 


May  13. 

June  8. 

July  2. 

Stems. 

Heads. 

Total. 

174 

5.-3 

573 

122 

695 

252 

465 

328 

203 

531 

41 

101 

119 

54 

173 

76 

236 

179 

40 

219 

58 

291 

225 

53 

278 

— 

27 

528 

94 

622 

234 

1113 

1628 

473 

2101 

105 

777 

808 

273 

1081 

212 

1276 

1887 

629 

2516 

— 

— 

— 

128 

• 

128 

1260 

695 

194 

278 

400 

794 

2839 

1419 

2638 


These  results  throw  some  light  on  the  source  of  the  starch  in  the 
grain.  The  straw  gum,  really  contained  in  the  stems  instead  of  the 
starch  or  amylaceous  substance  formerly  supposed  to  accumulate  there 
ready  for  transportation  to  the  grain,  does  not  appear  to  be  the  source. 
It  increases  in  the  straw  regularly  up  to  the  end  of  maturation,  form- 
ing  25 — 35  per  cent,  of  ripe  straw,  is  insoluble  in  water,  difficultly 
attacked  by  acids,  and  requires  a  long  time  for  transformation  into 
xylose. 

To  throw  more  light  on  the  point,  analyses  were  made  of  different 
samples  of  grain  (frorn  another  district)  at  different  periods  of  ripen- 
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ino^,  viz.,  July  15  and  23  ;  the  detailed  analyses  are  given  in  the  paper. 
At  the  earlier  period  the  grain  contains  about  10  per  cent,  of  reducing 
sugar.  A  solution  of  this  sugar  heated  with  phenylhydrazine  acetate 
gave  an  osazone  melting  about  210°,  which  nearly  corresponds  with 
the  melting  point  of  phenylylucosazone  ;  the  sugar  should  be  glucose 
or  levulose,  piobably  glucose.  The  non-reducing  soluble  carbo- 
hydrate in  the  grain  on  July  15  gives  the  reactions  of  a  dextrin;  a 
search  for  saccharose  gave  a  negative  result.  The  non-reducing  sub- 
stance in  the  young  stems  appears  to  be  dextrin  also,  so  there  is  reason 
for  supposing  that  the  glucose  and  dextrin  of  the  early  grain  are 
both  simply  transported  from  the  stems.  In  the  ripe  grain  no  glucose 
is  found,  and  it  is,  in  all  probability,  one  of  the  substances  trans- 
formed into  starch.  It  is  certain  that  the  starch  is  not  formed  early 
in  the  life  of  the  plant  and  then  transported,  and  it  is  equally  certain 
that  it  is  not  formed  by  chlorophyll  action  during  the  maturation,  for 
at  that  period  the  leaves  are  yellow  and  withered. 

As  to  the  nitrogenous  matters,  the  author's  results  confirm  those 
of  Pierre,  which  showed  an  accumuJatioa  iri  the  straw  and  subsequent 
migration  into  the  grain.  J.  M.  H.  M. 

Formation  of  Phlobaphenes.  By  A.  Tschtrch  (Ohem.  Centr  , 
1891,  i,  588;  from  Schweiz.  Woche7isc}ir.  Pharm.,  29,  62— 64).— With 
few  exceptions,  the  tannins  are  found  dissolved  in  the  cell  sap  and 
are  oxidised  either  directly  or,  in  the  event  of  their  being  present  in 
the  form  of  glucosides,  after  resolution  into  their  constituents,  to  red- 
brown  phlobaphenes.  To  this  class  of  compounds  belong  quina  red, 
tormentilla  red,  filix  red,  ratanlica  red,  illicium  red,  nelken  red,  cinna- 
mon red,  kino  red,  catechu  red,  &c.  The  tannins  of  the  oak  and 
sumach  (Rhus  coriaria)  as  well  as  the  majority  of  the  pathological 
tannins  are  either  not  oxidised  at  all  or  but  very  slowly,  and  phloba- 
phenes are  not  formed.  The  formation  of  filix  red  takes  place  very 
slowly,  whilst  that  of  quina  red  is  very  rapid,  and  in  the  case  of  the 
tannin  in  Cinchona  succirabra  the  author  has  observed  the  change 
take  place  at  the  end  of  15  seconds.  The  behaviour  of  the  taimins 
when  subjected  to  heat  varies  greatly,  some  being  very  stable  whilst 
others  are  equally  sensitive.  In  the  case  of  tea,  if  the  leaves  are 
allowed  to  ferment  and  are  then  dried,  the  phlobaphene  is  formed 
and  the  product  is  black  tea,  whilst  if  the  leaves  are  heated  directly 
after  gathering,  the  tannin  is  destroyed  and. the  phlobaphene  is  not 
formed,  the  product  being  green.  J.  W.  L. 

Changes  occurring  during  Ensilage.  By  0.  Kellner,  T. 
KozAi  and  Y.  Mori  (Landw.  Versuchs-Stat.,  39,  105 — 114).— In  con- 
tinuation of  former  researches,  the  authors  have  further  examined  the" 
changes  which  occur  in  the  nitrogenous  portion  of  fodders  in  silage. 
It  appears  that  when  air  is  excluded  the  «;hemical  changes  do  not 
result  in  a  loss  of  nitrogen,  and  when  such  silage  is  dried  as  for 
analysis,  ammonia  is  lost  by  dissociation  of  its  organic  salts ;  as  much 
as  233  per  cent,  of  the  total  nitrogen  may  thus  be  lost  (buckwheat). 
When  nitrates  are  present  (0"2l  per  cent,  nitrogen  in  turnip  leaves), 
as   much  as  10*3  per  cent,  of  the  total  nitrogen  may  be  lost ;  this 
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corresponds  with  a  quantity  more  than  that  which  is  contained  in  the 
fodder  as  nitrate  ;  consequently  it  appears  that  under  these  conditions 
other  nitrogenous  matters  are  destroyed,  but  hitherto  no  explanation 
can  be  found  for  this  condition  of  afPairs.  Drying  sila^^e  before 
estimating  its  digestibility  is  not  advisable  ;  the  prote'ids  of  rye  grass, 
buckwheat,  &c.,  become  less  digestible  after  ensiling.  E.   W".  P. 
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Burette-float  for  Opaque  Liquids.  By  H.  Rky  (Ber.,  24,  2098). 
—  For  opaque  liquids,  the  author  recommends  the  employment  of  a 
float  with  two  bulbs,  so  w^eighted  that  the  upper  and  smaller  one. 
which  bears  the  usual  horizontal  mark,  is  above  the  surface  of  the 
liquid.  The  readings  may  then  be  obtained  with  as  great  accuracy  as 
in  the  case  of  transparent  liquids.  H.   G.  C. 

Estimation  of  Free  Hydrochloric  Acid  in  the  presence  of 
Acid  Phosphates  by  means  of  Calcium  Carbonate.  By  C. 
Feiedheim  and  H.  Leo  (Pjiiiger's  Archiv,  48,  614 — 624). — In  a  fluid 
such  as  the  contents  of  the  stomach,  where  free  hydrochloric  acid  and 
acid  phosphates  may  occur,  the  acidity  may  be  estimated  in  the 
following  way  : — Free  hydrochloric  acid  is  neutralised  by  shaking  the 
mixture  with  powdered  calcium  carbonate  in  the  cold,  carbonic 
anhydride  being  given  off.  The  acidity  of  acid  phosphates  is  not 
altered  by  this  procedure.  If  the  solution  is  titrated  before  and  after 
treatment  with  calcium  carbonate,  the  amount  both  of  the  free  acid  and 
of  the  acid  phosphates  is  obtained.  This  method,  previously  published 
(Leo,  Centr.  Med.  Wiss.,  1889,  No.  26),  has  been  criticised  by  various 
observers  (Hoffmann,  Wagner),  and  the  present  paper  is  chiefly  con- 
cerned in  answering  these  criticisms.  W.  D.  H. 

Detection  of  Chlorine  and  of  Chlorides  in  presence  of 
Bromides  and  Iodides.  By  G.  Dexigj^s  (BhJI.  Soc.  Ghim.  [3],  5. 
Q^). — In  addition  to  an  aqueous  solution  of  aniline  for  the  detection 
of  chlorine  as  described  in  a  previous  communication  (this  vol.,  p.  495), 
the  author  recommends  a  solution  of  phenol  (40  grams)  and  aniline 
(5  c.c.)  in  water  (1  litre),  which  yields  a  beautiful  blue  coloration  in 
presence  of  traces  of  hypochlorite,  the  reaction  not  being  affected  by 
the  presence  of  traces  of  bromine.  T.   G.  N. 

Detection  and  Estimation  of  Iodine  in  Urine.      By  A.  F. 

JoLLES  {Zeit.  anal.  Chem.,  30,  288 — 292). — After  the  internal  or 
external  use  of  iodine  compounds,  iodine  appears  in  the  urine.  To 
detect  it  qualitatively,  10  c.c.  of  the  urine  should  be  mixed  with  an 
equal  volume  of  concentrated  hydrochloric  acid,  and  2  or  3  drops  of 
weak  chlorine  water  run  doAvn  the  side  of  the  test  tube.     In  presence 
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of  iodine,  at  the  surface  of  contact  a  brown  ring  is  formed, 
which  turns  blue  on  adding  starch  paste.  When  compounds  of  the 
indigo  series  are  produced  by  the  action  of  the  chlorine,  they  give  a 
similar  ring,  but  one  of  much  less  intensity  and  situated  below  and 
separate  from  the  iodine  ring.  Should  the  brown  ring  fail  to  turn 
blue  with  starch,  this  is  probably  due  to  the  use  of  too  much  chlor- 
ine, and  a  weaker  chlorine  water  should  be  tried.  The  test  is  very 
sensitive  ;  1/500  per  cent,  is  about  its  lower  limit. 

The  method  recommended  for  estimating  the  iodine  is  to  char  the 
dry  residue  of  the  urine,  and  precipitate  the  iodine,  together  with 
more  or  less  of  the  chlorine,  by  silver  nitrate.  The  amount  of  silver 
iodide  in  the  weighed  precipitate  is  then  ascertained  by  fusing  part 
of  it  in  a  current  of  chlorine,  and  calculating  from  the  loss  of  weight 
due  to  the  displacement  of  iodine  by  chlorine.  M.  J.  S. 

Metaphenylenediamine  as  a  Test  for  Active  Oxygen.     By  P. 

Cazeneuve  {J.  Pharm.,  23,  542 — 544). — The  reagent  consists  of  a 
1  per  cent,  solution  of  the  hydrochloride  in  93°alcohol,  to  which  10  drops 
of  ammonia  is  added.  Contact  with  air,  or  the  passage  of  a  current 
of  oxygen,  only  causes  a  slight  bluish-green  tint  after  some  hours- 
Oxygen  under  a  pressure  of  300  atmospheres  does  not  colour  tbe 
reagent.  On  the  contrary,  when  shaken  up  with  platinum  black,  or 
animal  charcoal,  the  liquid  takes  an  indigo  tint.  All  the  blacks  used 
for  decolorising  produce  the  same  colour,  and  the  tint  varies  with 
the  decolorising  power.  Hydrogen  peroxide  gives  an  intense  blue 
tint  in  the  cold,  whilst  ozonised  oxygen  produces  a  reddish-brown 
coloration.  The  reagent  thus  indicates  that  the  active  oxygen  in  the 
latter  case  diU'ers  dynamically  from  the  preceding  cases.  J.  T. 

Belgian  Method  of  Estimating  the  Soluble  Phosphoric 
Acid  of  Superphosphates.  By  D.  Crispo  (Zelt.  anal.  Ghem.,  30, 
301 — 303). — It  was  formerly  the  practice  to  treat  a  weighed  quantity 
of  the  phosphate  with  a  large  volume  of  water  at  once,  and,  after 
digestion  with  frequent  shaking,  fco  estimate  the  phosphoric  acid  in  solu- 
tion. By  this  treatment, however,  the  phosphoric  acid,  the  monocalcium 
phosphate,  and  the  iron  and  aluminium  sulphates  attack  the  un- 
decomposed  tricalcic  phosphate,  forming  compounds  which  are  not 
soluble  in  feebly  acid  water,  and  therefore  escape  estimation.  At  a 
meeting  of  Belgian  chemists  held  two  years  ago,  the  following 
process  was  therefore  adopted  as  one  resembling  more  closely  that 
which  goes  on  in  the  soil : — 5  grams  of  the  substance  is  rubbed  dry 
in  a  mortar,  and  then  treated  with  a  small  quantity  of  water.  After 
thorough  disintegration  and  subsidence,  the  solution  is  decanted 
through  a  filter  into  a  half- litre  flask.  This  treatment  is  repeated, 
the  contents  of  the  filter  being  each  time  allowed  to  drain  through 
before  refilling.  Finally,  the  residue  is  rinsed  upon  the  filter  and 
thoroughly  washed.  Any  turbidity  produced  in  the  filtrate  by  the 
admixture  of  the  various  washings  is  cleared  by  the  addition  of 
nitric  acid,  before  filling  up  to  the  mark  and  estimating  by  the 
molybdate  method.  M.  J.  S- 
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Assay  of  Ferric  Hypophosphite.  Bj  F.  X.  Moeek  (Pharm.  J. 
Trans.,  21,  1177). — 0*2  gram  of  finely-powdered  ferric  hypophosphite, 
1"0  gram  of  citric  acid,  and  25  c.c.  of  water  are  stirred  together  until 
the  acid  dissolves  ;  then  dilute  ammonia  is  added  gradually  in  order 
to  decompose  the  hypophosphite,  the  ferric  hydrate  being  largely  dis- 
solved by  the  ammonium  citrate.  The  mixtui^e  is  frequently  stiri'ed 
for  10  minutes  more,  then  75  c.c.  of  a  cold,  saturated  solution  of 
mercuric  chloride  is  added,  and  after  that,  hydrochloric  acid,  drop  by 
drop,  with  constant  stirring,  until  calomel  begins  to  precipitate.  The 
vessel  is  allowed  to  stand  in  the  cold  for  half  an  hour,  and  for  a 
further  half  hour  in  a  water-bath  at  100''.  The  weight  of  the 
mercurous  chloride  precipitated  multiplied  by  0-088934  gives  the 
weight  of  the  ferric  hypophosphite.  R.  R. 

Bettendorf's  Arsenic  Reaction.  By  H.  Warxecke  (Chem. 
Centr.,  1891,  i,  760—761;  from  Pharm.  Zeit.,  36,  167— 168).— In 
place  of  the  stannous  chloride  solution  in  hydrochloric  acid,  prepared 
according  to  the  Pharm.  Germ.  Ill,  the  author  prefers  dissolving 
1  part  of  crystallised  stannous  chloride  in  2  parts  of  strongly  fuming, 
38 — 40  per  cent.,  hydrochloric  acid. 

1  c.c.  or  1  gram  of  the  substance  to  be  tested  is  added  to  5  c.c.  of 
the  tin  solution,  the  reaction  being  observed  for  15  minutes.  Calcium 
phosphate  and  zinc  oxide  dissolve  to  a  colourless  solution  ;  1  gram  of 
bismuth  subnitrate  causes  a  pale-yellow  coloration,  whilst  1  c.c.  of 
liq.  Jerri  sesquichlorat.  causes  a  weak,  greenish  coloration.  In  most 
cases,  the  substance  under  investigation  is  heated  to  boiling  with  the 
stannous  chloride  solution,  but  in  the  presence  of  bismuth  subnitrate  or 
feriic  chloride,  the  coloration  produced  by  these  substances  interferes 
with  the  arsenic  reaction.  J.  W.  L. 

Modification  of  Pettenkofer's  Method  of  Estimating  Carb- 
onic Anhydride  in  Air.  By  A.  Lebedinzeff  {Zeit.  anal.  Chew., 
30,  267 — 279). — The  modification  consists  essentially  in  protecting  the 
baryta  solution  completely  from  contact  with  unpurified  air,  or  with 
caoutchouc,  at  any  stage  of  the  work.  The  baryta  store  bottle  and 
stopcock  burette  are  connected  so  as  to  form  a  closed  system,  into 
which  only  purified  air  can  enter,  and  the  baryta  is  measured  into 
thin-walled  tubes,  of  pipette  form,  previously  filled  with  purified  air, 
which  are  then  sealed  before  the  withdrawal  of  the  burette  jet.  The 
air  bottle  is  fitted  with  a  hollow  glass  stopper,  carrying  two  stopcock 
tubes.  One  of  the  baryta  tubes  (the  total  bulk  of  which  must  be 
aFcertained)  is  placed  in  the  dry  air  bottle  before  the  latter  is  filled  with 
the  air  to  be  analysed.  After  aspirating  through  the  bottle  (which 
holds  7  to  12  litres)  about  200  litres  of  air,  the  stopcocks  are  closed 
and  made  air-tight  with  a  mixture  of  paraffin  and  wax,  the  baryta 
tube  is  broken,  the  bottle  shaken  for  half-an-hour,  and  then  left  for 
24  hours.  It  is  then  inverted  and  connected  to  a  small  subsidence 
bottle  (filled  with  purified  air),  into  which  its  contents  are  allowed  to 
flow.  The  pipette  for  removing  an  aliquot  portion  is  inserted  through 
a  glass  tube,  with  rubber  connector,  passing  through  the  caoutchouc 
stopper,  and  is  then   transferred  to  the  titration  bottle  through  a 
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similar  tube.  The  stopper  of  the  titration  bottle  carries  also  the 
oxalic  acid  burette  and  a  soda-lime  tube.  All  the  apparatus  is  figured, 
and  the  various  precautions  minutely  described.  For  the  standard 
acid,  Trommsdorf's  ^^  acidum  oxalicum  purissimuvi^^  was  crystallised 
seven  times  from  hydrochloric  acid,  then  from  water,  and  air  dried. 
But  although  dissolved  in  the  proper  proportion  to  correspond  with 
1  milligram  of  CO2  per  c.c,  its  actual  value  was  found  by  two  inde- 
pendent methods  to  be  only  0'9752  milligram.  Phenolphthalein  was 
used  as  indicator.  Special  experiments  showed  that  the  baryta  solu- 
tion, whether  in  the  store  bottle  or  in  the  sealed  tubes,  underwent  no 
alteration  during  a  month.  Blank  experiments  with  purified  air  in- 
dicated 0-128  vol.  in  10,000  of  air.  The  estimations  made  up  to  the 
present  time  have  only  been  for  the  purpose  of  testing  the  method. 
The  results  obtained  in  Odessa  and  its  neighbourhood  range  from 
2-88  to  3-34  vols,  per  10,000.  M.  ^J.  S. 

Estimation  of  Carbonic  Anhydride.  By  F.  Tschaplowitz 
(Zeit.  anal.  Ghem.,  30,  279 — 282). — The  following  process  is  suitable 
for  the  estimation  of  small  quantities  of  carbonates.  The  substance 
is  decomposed  by  boiling  it  with  dilute  sulphuric  acid  in  the  flask  A, 
and  the  carbonic  anhydride  evolved  is  absorbed  by  a  measured  quan- 
tity of  potash  solution  in  the  vessel  EFG,  which  contains  glass  balls 
as  large  as  peas.  After  filling  the  whole  with  purified  air,  there  is 
measured  into  the  bulb  E  25  c.c.  of  potash  solution  of  about  1*5  per 
cent.,  with  enough  boiled  water  to  cover  the  glass  balls  in  G.  By 
suction  at  a,  whilst  h  is  closed,  a  partial  vacuum  is  produced,  and 
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sulphuric  acid  is  then  drawn  into  J.  from  the  stopcock  funnel.     When 
the  absorption  of  the  carbonic  anhydride  is  complete,  the  balls  are 
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rinsed  from  E  and  F  into  G  with  hot  water,  and,  after  adding  excess 
of  barium  chloride  (0'8  to  I'O  gram),  closing,  shaking,  and  leaving  for 
two  hours,  the  residual  alkaline  hydroxide  is  titrated  in  the  vessel  G 
by  means  of  oxalic  acid  with  turmeric  indicator.  The  strength  of  the 
original  potash  is  ascertained  by  a  similar  titration,  and  the  difference 
is  the  amount  neutralised  by  the  carbonic  acid.  Test  analyses  show 
results  ranging  from  1'4  per  cent,  deficiency  to  0'9  per  cent,  excess. 

M.  J.  S. 

Estimation  of  Lithium  in  Mineral  Waters.  By  E.  Waller 
(Chem.  Centr.,  1891,  i,  641 ;  J.  Amer.  Chem.  Soc,  12,  214— 223).— The 
author  has  experimented  with  the  methods  of  Meyer,  Gooch,  and 
Oarnot  for  the  estimation  of  lithium. 

In  converting  the  alkalis  into  chlorides,  it  is  to  be  noted  that  the 
barium  precipitate  (sulphate  and  carbonate)  carries  down  appreciable 
quantities  of  the  alkalis,  especially  lithium,  and  in  order  to  avoid 
error  the  washing  must  be  very  thorough,  and  the  barium  carbonate 
should  be  dissolved  and  reprecipitated.  The  liability  of  lithium 
chloride  to  dissociate  must  also  be  remembered.  In  applying  Meyer's 
phosphate  method,  the  chlorides  are  dissolved  in  a  small  and  known 
volume  of  water,  precipitated  with  excess  of  disodium  phosphate  and 
«odium  hydroxide,  evaporated  to  dryness,  redissolved  in  water,  an 
equal  volume  of  concentrated  ammonia  added,  allowed  12  hours  to 
precipitate,  and  washed  with  dilute  ammonia.  Gooch's  amyl  alcohol 
method  (Abstr.,  1887,  528)  gives  the  best  results,  provided  the  quan- 
tity of  chlorides  does  not  amount  to  more  than  0"2  gram.  Carnot's 
fluoride  method  includes  a  serious  error,  the  solubility  of  lithium 
fluoride  being  0*004  gram  in  7  c.c.  of  the  ammonia  and  ammonium 
fluoride,  which  is  used  for  washing  the  precipitate.  This  washing 
liquid  must  be  freshly  prepared,  and  any  silicon  fluoride,  which  may 
precipitate,  carefully  filtered  off.  J.  W.  L. 

Estimation  of  Small  Quantities  of  Silver  in  Lead  Flux.     By 

G.  Heppe  (Chem.  Centr.,  1891,  i,  470;  from  Chem.  tech.  Centralanz., 
9,  11). — The  author  recommends  the  following  method.  From 
150 — 200  grams  of  the  finely  powdered  lead  flux  is  treated  at  a  gentle 
heat  with  a  saturated  solution  of  lead  acetate.  The  greater  part  of 
the  lead  oxide  dissolves,  forming  basic  acetate,  the  silver  remaining 
undissolved.  After  allowing  to  settle,  the  clear  supernatant  liquid  is 
decanted,  and  the  residue  again  treated  with  lead  acetate.  The 
portion  remaining  insoluble  is  treated  with  acetic  acid,  the  solution 
concentrated,  and  the  silver  dissolved  out  with  nitric  acid  and  esti- 
mated in  the  usual  manner.  A  small  quantity  of  copper  is  almost 
always  present,  and  frequently  a  little  bismuth.  J.  W.  L. 

Separation  of  Mercuric  Sulphide  from  Sulphides  of  the 
Arsenic  and  Copper  Groups.  By  K.  Polstorff  and  K.  Bulovv 
(Arcli.  Pharm.,  229,  292 — 309). — On  digesting  a  mixture  of  mercury, 
lead,  silver,  bismuth,  copper,  arsenic,  and  antimony  sulphides  with  a 
mixture  of  equal  volumes  of  potassium  sulphide  and  potassium  hydr- 
oxide .solutions,  the  sulphides  of  lead,  silver,  bismuth,  and  copper 
are  perfectly  insoluble,  whilst  the  sulphides  of  mercury,  arsenic,  and 
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antimony  are  dissolved  completely.  From  this  solution  the  mercury 
sulphide  can  be  quantitatively  separated  by  warming  with  ammonium 
chloride.  In  the  presence  of  cadmium  or  tin,  the  above  method  is  in- 
applicable. It  is  convenient  to  employ  a  15  per  cent,  solution  of 
hydroxide ;  the  sulphide  solution  is  prepared  by  saturating  a  measured 
volume  of  this  solution  with  hydrogen  sulphide,  and  then  adding  an 
equal  volume  of  the  hydroxide.  The  numerical  results  quoted  show 
the  method  to  be  very  exact.  J.  T. 

Manganese  Ammonium  Ferrocyanide.  By  L.  Blum  {Zeit. 
anal.  Chem.,  30,  282 — 283). — On  adding  potassium  ferrocyanide  to 
an  ammoniacal  solution  of  a  manganous  salt  in  presence  of  ammonium 
chloride,  the  precipitate  has  the  constant  composition 

Mn(NH4)2Fe(CN)6. 

Consequently,  1  c.c.  of  a  solution  containing  38"4!87  grams  of  crystal- 
lised potassium  ferrocyanide  in  a  litre  will  precipitate  0'005  gram  of 
manganese.     The  precipitate  is  not  soluble  in  acetic  acid. 

M.  J.  S. 
Volumetric  Estimation  of  Manganese.  By  L.  Blum  (Zeit. 
anal.  Chem.,  30,  284 — 288). — Based  upon  the  facts  stated  in  the  fore- 
going abstract,  a  method  can  be  founded  for  the  titration  of  man- 
ganese in  presence  of  iron,  strictly  analogous  to  that  of  Donath  and 
Hattensauer  for  zinc  (this  vol.,  p.  113;  also  Abstr.,  1887,  183).  The 
manganese  solution  is  mixed  with  a  little  ferric  chloride,  and  a  large 
excess  of  ammonium  chloride,  tartaric  acid,  and  ammonia,  heated  to 
boiling,  and  titrated  with  a  ferrocyanide  solution,  the  end  of  the 
precipitation  being  shown  by  bringing  a  drop  in  contact  with  acetic  acid 
on  a  porcelain  plate,  when  any  excess  of  ferrocyanide  produces  a  blue 
colour.  In  coloured  solutions,  especially  such  as  from  the  presence  of 
much  iron  have  a  strong  yellow  colour,  the  indication  is  by  no  means 
sharp.  The  process  is  therefore  unsuitable  for  manganiferous  iron, 
but  manganese  ores  generally  give  a  solution  which  is  sufficiently 
colourless.  The  presence  of  zinc,  or  of  ferrous  iron,  would  cause  the 
results  to  come  out  too  high.  The  latter  may  be  peroxidised  by 
nitric  acid,  and  the  former  is  rarely  present  in  manganese  ores  in 
noteworthy  quantity.  The  ferrocyanide  solution  must  be  standardised 
with  known  quantities  of  manganese,  since  the  commercial  salt  fre- 
quently contains  sodium,  and  therefore  precipitates  more  manganese 
than  would  be  calculated  from  the  equation.  M.  J.  S. 

Separation  of  Ferric  Oxide  from  Alumina.  By  F.  Beilstein 
and  R.  Luther  {Che7n.  Centr.,  1891,  i,  809—810;  from  Bull.  Acad.  St. 
Petersbuurg,  13,  149 — 158). — The  authors  take  advantage  of  the 
insolubility  of  basic  ferric  nitrate  in  solutions  of  salts,  especially 
ammonium  sulphate,  and  of  the  solubility  of  basic  aluminium  nitrate 
in  such  solutions. 

If  neutral  aluminium  nitrate  be  heated  on  the  water-bath  until  it 
ceases  to  lose  weight,  water  and  nitric  acid  are  lost,  and  the  basic 
nitrate,  2Alo03,3N205,2H20,  is  formed.  This  nitrate  is  readily  soluble 
in  water,  is  not  decomposed  by  heating  to  boiling,  and  is  not  precipi- 
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tated  by  ammonium  sulphate.  If  the  aqueous  solution  be  boiled  with 
ammonium  sulphate,  a  precipitate  is  formed  which  redissolves,  in 
part,  on  cooling,  and  is  free  from  sulphuric  acid.  If  a  solution  of 
normal  aluminium  nitrate  be  evaporated  to  dryness  on  the  water-bath 
with  some  ammonium  nitrate,  the  formation  of  the  basic  nitrate  is  not 
interfered  with. 

Normal  ferric  nitrate,  if  heated  on  the  water-bath,  loses  water  and 
nitric  acid  with  formation  of  several  basic  nitrates  of  varying  com- 
position. They  vary  in  colour  from  yellow  to  red  and  brown,  and 
partly  dissolve  in  water  to  a  muddy,  dark-red  liquid.  The  solution 
proceeds  more  rapidly  in  hot  than  in  cold  water,  but  the  solution  is 
muddier,  and  passes  through  a  filter  still  muddy,  the  solution  not 
becoming  clear  even  if  left  for  several  weeks.  The  iron  is  present 
in  the  colloidal  state,  and  is  precipitated  by  the  addition  of  a  few 
drops  of  ammonium,  sodium,  or  copper  sulphate.  Water  dissolves  the 
precipitate  somewhat,  but  it  is  quite  insoluble  in  solutions  of  salts. 
It  is  readily  soluble  in  hydrochloric  acid,  less  soluble  in  nitric  acid, 
and  still  less  in  sulphui'ic  acid.  By  evaporating  normal  ferric  nitrate 
with  ammonium  nitrate,  similar  basic  nitrates  are  obtained. 

For  the  separation  of  the  two  oxides,  the  solution  in  nitric  acid  is 
evaporated  to  dryness  and  heated  on  the  water-bath  until  acid  ceases 
to  be  evolved.  The  residue  is  treated  with  hot  water,  broken  up 
carefully,  and  boiled  for  10  minutes.  After  cooling,  2 — 3  c.c.  of 
10  per  cent,  ammonium  sulphate  solution  is  added,  the  precipitate 
allowed  to  settle,  and  then  filtered.  The  filtration  proceeds  slowly 
through  paper,  and  a  layer  of  fine  asbestos  on  a  platinum  cone  will  be 
found  better.  The  precipitate  is  washed  with  cold,  and  finally  with 
hot,  ammonium  sulphate  solution.  The  first  portions  of  the  filtrate 
are  frequently  not  quite  clear,  and  it  is  recommended  to  pass  this 
through  the  filter  a  second  time.  A  little  alumina  is  frequently  pre- 
cipitated with  the  ferric  nitrate,  but  this  may  be  entirely  separated 
by  dissolving  the  latter  in  dilute  nitric  acid  and  reprecipitating  the 
basic  ferric  nitrate.     The  results  obtained  are  satisfactory. 

J.  W.  L. 

Decomposition  of  Chrome  Iron  Ore  by  Means  of  the  Electric 
Current.  By  E.  F.  Smith  {Ber.,  24,  2182— 2185).— The  chromium 
in  chrome  iron  ore  can  be  rapidly  and  accurately  estimated  by  the 
following  process,  which  is  based  on  the  fact  that  when  an  electric 
current  is  passed  through  a  fused  mixture  of  potash  and  chrome 
iron  ore,  the  chromic  oxide  is  completely  converted  into  potassium 
chromate. 

Caustic  potash  (30 — 40  grams)  is  melted  in  a  nickel  crucible  placed 
on  a  thick  copper- wire  ring,  which  is  connected  with  the  anode  of  a 
battery;  the  finely  divided  mineral  (O'l — 05  gram)  is  carefully 
added,  and  then  a  platinum  rod,  connected  with  the  cathode  of  the 
battery,  is  introduced  into  the  fused  mass  through  a  hole  in  a  watch- 
glass,  placed  over  the  crucible.  A  current  of  not  more  than  1  ampere 
is  then  passed  for  at  least  30 — 40  minutes,  but  before  finally  breaking 
the  current,  it  is  reversed  for  a  short  time,  in  order  to  bring  about 
the  oxidation  of  particles  of  the  mineral  which  are  enclosed  in  the 
iron  deposited  on  the  cathode.     The  contents  of  the  crucible  are  then 
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digested  with  water,  the  solution  filtered,  the  residue  washed  well 
with  boiling  water,  and  the  chromium,  which  is  present  in  the  filtered 
solution  as  potassium  chromate,  estimated  either  gravi metrically  or 
volumetrically  by  the  usual  methods;  the  portion  insoluble  in  water 
should  be  completely  soluble  in  warm  hydrochloric  acid,  otherwise 
the  mineral  has  not  been  completely  decomposed. 

Quantitative  experiments  gave  concordant  results,  which  agreed 
with  those  obtained  by  Dittmar's  and  by  Genth's  method  for  the 
analysis  of  chrome  iron  ore.  V.  S.  K. 

Detection  and  Estimation  of  Titanium.  By  A.  Notes  (Chem. 
Centr.,  1891,  i,  812;  from  J,  anal.  Ghem.,  5,  39). — 0*1  gram  of  the 
finely  pulverised  mineral  is  fused  with  0*2  gram  of  sodium  fluoride 
and  3  grams  of  sodium  hydrogen  sulphate  ;  the  flux  is  treated  with 
15 — 20  c.c.  of  water,  filtered,  and  washed,  so  that  the  total  volume  of 
liquid  does  not  exceed  30  c.c.  The  titanium  is  then  determined 
colorimetrically  by  comparing  the  coloration  produced  by  hydrogen 
dioxide  with  that  obtained  with  a  solution  containing  a  known 
amount  of  titanium.  The  presence  of  iron  interferes  somewhat  with 
the  determination.  The  difficulty  may  be  obviated  by  adding  to  the 
standard  solution  of  titanium  as  much  ferric  sulphate  as  will  produce 
the  same  coloration  as  the  iron  in  the  solution  under  examination. 
The  strength  of  coloration  produced  by  the  hydrogen  peroxide  with 
the  titanium  may  now  be  measured.  If  the  test  is  only  to  be  a  quali- 
tative one,  the  solution  is  divided  into  two  parts  and  hydrogen  dioxide 
added  to  one,  the  yellow  colour  produced  by  any  titanium  being  then 
readily  detected.  J.  W.  L. 

Solubility  of  Thallium  Iodide  and  Estimation  of  Thallium. 
By  J.  H.  Long  (Zeit.  anal.  Ghem.,  30,  842 — 344;  from  /.  anal. 
Ghem.,  2,  243). — One  part  of  thallium  iodide  requires  for  solution 
17,000  parts  of  water  at  20°,  but  when  the  salt  is  simply  washed  with 
water  on  a  filter,  somewhat  more  water  is  required.  Of  90  per  cent, 
alcohol,  260,000  parts  are  required :  when  washing  with  alcohol  on  a 
filter,  1  part  dissolved  in  500,000.  With  50  per  cent,  alcohol,  1  part 
dissolved  in  37,000  parts  on  digestion ;  in  51,000  on  washing.  In 
ammonia,  whether  of  65  per  cent,  or  of  2*5  per  cent.,  the  same 
solubility  of  1  in  13,000  was  found.  Ammonia  of  1*25  per  cent,  gave 
the  same  solubility  as  water.  In  a  10  per  cent,  solution  of  potassium 
iodide,  thallium  iodide  seems  quite  insoluble,  and,  even  in  a  weaker 
solution  the  solubility  is  very  small.  The  process  recommended  for 
estimation  is  as  follows : — A  small  excess  of  potassium  iodide  is  added 
to  the  warm  concentrated  solution  of  the  thallium  salt.  After 
complete  cooling,  the  thallium  iodide  is  filtered  off  by  a  Gooch  filter, 
washed  with  50  per  cent,  alcohol,  and  weighed  after  drying.  A  cor- 
rection may  be  made  for  the  amount  dissolved  by  the  alcohol. 

M.  J.  S. 

Separation  and  Estimation  of  Antimony.  By  J.  Thiele 
{Annalen,  263,  361 — 376). — The  method  of  separating  tin  and 
antimony,  based  on  the  precipitation  of  the  latter  from  the  solution  of 
the  chlorides  with  metallic  iron,  is  not  an  exact  process ;  in  washing 
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the  precipitated  metal,  even  when  the  water  has  been  previously 
boiled,  a  considerable  quantity  of  antimony  passes  into  solution  ;  the 
metal  also  undergoes  oxidation  to  such  an  extent  that,  in  spite  of  the 
loss  experienced  in  washing,  the  results  sometimes  come  out  too 
high. 

Antimony  pentasulphide,  obtained  by  precipitating  an  antimony 
solution  with  hydrogen  sulphide,  and  then  washing  with  carbon 
bisulphide  in  the  usual  way,  is  invariably  impure  ;  w^hen  antimony  is 
estimated  as  pentasulphide,  the  results  obtained  are  too  low. 

The  author  has  made  a  number  of  experiments,  the  details  of  which 
are  given,  in  order  to  determine  the  magnitude  of  the  errors  in  the 
two  methods  of  estimating  antimony  just  referred  to.  F.  S.  K. 

Electrolytic  Separations.  By  E.  F.  Smith  and  F.  Muhr  (Ber., 
24,  2175—2181 ;  compare  Amer.  Chem.  J.,  12,  252 ;  and  J.  Frank. 
Inst.,  129,  239  ;  131,  300). — Gold  can  be  completely  deposited  from  a 
solution  of  potassium  aurocyanide  by  means  of  the  electric  current ; 
the  deposition  of  palladium,  on  the  other  hand,  from  a  solution  con- 
taining excess  of  potassium  cyanide,  does  not  begin  until  a  current 
of  y^-Q  ampere  has  been  passed  for  36  hours.  This  difference  in 
behaviour  can  be  made  use  of  for  the  separation  of  the  two  metals  ; 
employing  dilute  solutions  and  a  current  of  suitable  strength  (0'4  to 
1  c.c.  of  electrolytic  gas  per  minute),  the  complete  separation  of  tlie 
gold  requires  from  12  to  14  hours,  and  the  deposited  metal  is  free 
from  palladium. 

Gold  can  also  be  separated  from  platinum,  copper,  cobalt,  nickel, 
and  zinc  in  a  similar  manner ;  but  in  the  case  of  zinc,  the  current 
strength  must  be  at  least  2 — 3  c.c.  of  electrolytic  gas  per  minute. 

The  results  of  numerous  experiments  showed  that  the  quantity  of 
gold  obtained  in  this  w^ay  is,  in  the  majority  of  cases,  in  excess  of  the 
theoretical,  sometimes  as  much  as  0*63  per  cent. 

When  a  solution  of  silver  and  platinum  in  excess  of  potassium 
cyanide  is  electrolysed  with  a  current  strength  equal  to  1  c.c.  of 
electrolytic  gasper  minute,  the  deposited  silver  is  free  from  platinum  ; 
mercury  can  be  separated  from  platinum  under  the  same  conditions, 
employing  a  current  equal  to  0*2  c.c.  of  electrolytic  gas  per  minute, 
but  the  separation  of  cadmium  and  platinum  cannot  be  completely 
effected.  F.  S.  K. 

Action  of  Hydriodic  Acid  on  Substances  containing 
Sulphur.  By  E,.  Benedikt  and  M.  Bamberger  (Monatsh.,  12,  1—4). 
— Zeisel  has  previously  observed  (Abstr.,  1886,  1079)  that  the 
method  of  estimating  methoxyl  by  boiling  the  substance  with  hydr- 
iodic acid  and  determining,  as  silver  iodide,  the  methyl  iodide  evolved 
is  not  available  in  the  case  of  some  compounds  which  contain  sulphur, 
because  the  silver  iodide  is  contaminated  with  sulphide,  and,  when 
an  attempt  is  made  to  expel  hydrogen  sulphide,  the  weight  of  the 
silver  iodide  remaining  falls  below  that  required  by  theory.  The 
authors  have  experimented  with  the  object  of  ascertaining  whether 
the  presence  of  sulphur  invariably  interferes  with  the  estimation  of 
methoxyl  by  this  method.     In  their  investigations,  they  made  use  of 
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Benedikt  and  Griissiier's  apparatus,  the  bulb  of  wbich  was  filled  with 
a  10  per  cent,  solution  of  cadmium  iodide  and  red  phosphorus^ 
whereby  the  hydrogen  sulphide  was  almost  entirely  retained.  The 
traces  of  silver  sulphide  sometimes  contained  in  the  precipitate  were 
removed  by  gentle  warming  with  dilute  nitric  acid.  The  following- 
results  were  obtained : — (1)  Potassium  methyl  sulphate,  KMeS04  + 
JHoO,  gave,  on  boiling  with  hydriodic  acid,  too  little  methyl  iodide 
and  a  considerable  separation  of  sulphur.  When,  to  the  hydriodic 
acid,  a  little  red  phosphorus  was  added,  a  loss  of  methyl  iodide 
occurred,  and  this  loss  seemed  to  be  due  to  the  formatioa  of  nier- 
captan,  a  substance  which,  in  the  form  of  mercury  mercaptide,  was 
found,  to  be  unattacked.  when  boiled  with  hydriodic  acid  of  sp.  gr. 
1"70.  (2)  Potassium  sulphate  was  reduced  by  hydriodic  acid  to 
sulphur  and  hydrogen  sulphide,  and  by  hydrogen  iodide  and  red 
phosphorus  to  sulphur.  (3)  Free  sulphuric  acid  was  acted  on  by 
hydriodic  acid  in  precisely  the  sarne  way  as  potassium  sulphate. 
(4)  Potassium  paraphenolsulphonate  gave  rise  to  much  sulphur  and 
hydrogen  sulphide,  and  was  completely  reduced  to  phenol.  (5)  Thfr 
presence  of  substances  containing  sulphur,  such  as  potassium 
sulphate,  led  to  the  production  of  too  little  methyl  iodide  when 
nitroeugenol  was  boiled  with  hydriodic  acid  and  red  phosphorus. 

G.  T.  M. 

Estimation  of  Uric  Acid  in  Urine.  By  J,  B.  Hayciuft  (Brit. 
Med.  J.,  ii,  1891,  10;  Proc.  Boy.  Soc.  Edin.,  18,  255—258;  and  Zeit. 
physiol.  Chem.,  15,  436 — 455). — The  author's  method  of  estimating 
uric  acid  in  urine  (Brit.  Med.  J.,  ii,  1885)  has  been  adversely  criticised 
by  Gossage  (Abstr.,  1889,  450)  and  Salkowski  (ibid.,  1250),  and 
favourably  noticed  by  Herrmann  (Abstr.,  1888,  1225)  and  Czapek 
(ibid.).  Salkowski  alleges  that  there  is  no  constancy  in  the  amount 
of  silver  in  silver  urate,  and  quotes  twelve  analyses  which  support 
this  view.  In  the  present  contribution  to  the  discussion,  it  is  alleged 
that  errors  are  present  in  Salkowski's  tables,  which,  when  corrected^ 
place  his  results  in  accord  with  those  of  Haycraft.  Wliat  they  prove 
is  that,  by  his  method,  Salkowski  finds  about  14  milligrams  less  uric 
acid  than  by  the  silver  process.  The  ratio  between  the  silver  and 
uric  acid  appears  inconstant,  because  in  weak  urines  a  loss  of  14 
milligrams  will  be  comparatively  heavy,  whilst  in  stronger  urines  the 
loss  will  be  less  felt.  This  constant  difference  is  due,  in  part,  to  im- 
perfections of  Salkowski's  own  method,  but  the  mere  existence  of  the 
constant  difference  is  stated  to  prove  the  proposition  that  silver  urate 
has  a  constant  composition.  This  difference  has  been  reduced  to- 
within  the  limits  of  manipulative  error  by  Herrmann  and  Czapek. 

W.  D.  H. 

Estimation  of  Ash  in  Raw  Sugar.  By  A.  Stift  (Chem.  Centr.^ 
1891,  i,  445;  from  Oster.-ungar.  Zeit.  Zilch.  Lid.,  19,  484—489).— 
Having  used  von  Grobert's  method  of  burning  the  ash  of  raw  sugars 
and  sugar  liquors  with  the  aid  of  oxalic  acid,  the  author  finds  that 
the  results  obtained  coincide  with  those  obtained  by  burning  the  ash 
alone.  He  finds,  however,  that  the  proportion  of  oxalic  acid  required 
is,  in  most  cases,   very  considerable,  from  twice  the  weight   of  the 
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sugar  in  the  case  of  raw  sugars  to  five  times  the  weight  of  substance 
in  the  case  of  molasses.  To  use  less  oxalic  acid  bj  sprinkling  some 
more  upon  parts  of  the  ash  which  have  not  burnt  perfectly  has  not 
proved,  in  the  author's  hands,  an  altogether  successful  modification. 

J.  W.  L. 

Estimation  of  Sugars  with  Potasssium  Cuprocarbonate 
Solution.  By  H.  Osr  (Ber.,  24,  1634—1636;  compare  this  vol., 
p.  125). — These  determinations  were  conducted  in  a  manner  similar 
to  those  already  published  ;  the  maltose  solutions  were  boiled  for 
10  minutes  before  collectirg  the  cuprous  oxide ;  as  with  other  sugars, 
less  attention  to  details  is  needed  than  is  required  by  the  use  of 
Fehling's  solution.     The  following  table  embodies  the  results  : — 


Copper. 

Maltose 

Maltose, 

Copper. 

Maltose 

Maltose, 

hydrate. 

anhydrous. 

hydrate. 

anhydrous. 

50 

30-6 

29- 1 

180 

107-7 

102-3 

55 

33-6 

31-9 

185 

110-8 

105-3 

60 

36-5 

34-7 

190 

114  0 

108-3 

65 

39-4 

37-5 

195 

117  1 

111-3 

70 

41-4 

39-3 

200 

120-3 

114-3 

75 

45-3 

43-1 

205 

123-5 

117-3 

80 

48-3 

45-9 

210 

126-7 

120-3 

85 

51-2 

48-6 

215 

129-9 

123-3 

90 

54  1 

51-4 

220 

133  1 

126-4 

95 

57-0 

54-2 

225 

136-4 

129-6 

100 

59-9 

57  0 

230 

139-8 

132-8 

105 

62-9 

59-8 

235 

143-2 

136-0 

110 

65-8 

62-6 

240 

146-7 

139-3 

115 

68-8 

65-4 

245 

150-2 

142-6 

120 

71-7 

68-2 

250 

153-7 

146-0 

125 

74-6 

71-0 

255 

157-3 

149-4 

130 

77-6 

73-8 

260 

161  0 

152-9 

135 

80-6 

76-6 

265 

164-8 

156-6 

140 

83-6 

79-4 

270 

168-7 

160-3 

145 

86-5 

82-2 

275 

172-7 

164-1 

150 

89-5 

85-0 

280 

176-7 

167-9 

155 

92-5 

87-9 

285 

180-7 

171-7 

160 

95-5 

90-7 

290 

184  9 

175-7 

165 

98-5 

93-6 

295 

189-5 

180  0 

170 

101-5 

95-5 

298-6 

195-0 

185-2 

175 

104-6 

99-4 

The  factor,  Cu /maltose,  employed  in  calculating  the  above  table 
varies  somewhat:  it  is  1"636  for  25  milligrams  of  maltose  hydrate, 
1-676  for  75  milligrams,  and  1-531  for  195  milligrams.         J.  B.  T. 

Estimation  of  Milk-sugar.  By  J.  Kxowles  and  J.  A.  Wilson 
{Ghem.  Neivs.,  63,  191 — 192). — The  authors  have  compared  the  esti- 
mation of  milk-sugar  in  milk  by  optical  methods  with  determinations 
made  gravimetrically  and  volumetrically  : — 1.  By  Fehling's  solution: 
Removing  casein  with  acetic  acid,  precipitating  in  a  neutral  solution, 
and  weighing  as  cupric  oxide.     2.  By  running  the  diluted  milk  into 
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boiling  Pavy-Fehling  solution.  3.  By  treating  the  milk,  after  the 
removal  of  casein  by  acetic  acid,  as  in  method  2.  One  set  of  results 
obtained  was  as  follows  : — 

Method.  1.  2.  3.         Optical  A.      Optical  B. 

Anhydrous  sugar  per  cent.     4-63     471     478         5'03  4*92 

In  optical  method  A,  70  c.c.  of  milk  is  treated  with  5  c.c.  of  basic 
lead  acetate,  agitated,  diluted  to  100  c.c,  and  the  observation  taken 
at  60°  in  a  200  mm.  tube.  In  method  B,  50  c.c.  of  milk  is  treated 
with  2^  c.c.  of  basic  lead  acetate  and  1  c.c.  of  mercuric  nitrate,  agitated, 
diluted  to  57  c.c,  and  the  observation  taken  in  a  220  mm.  tube.  In 
both  cases,  an  instrument  of  the  Laurent  type  was  used,  and  the 
specific  rotation  of  lactose  for  the  D  line  was  taken  as  52*5.  The 
Pavy-Fehling  method  is  regarded  as  rapid  and  accurate,  but  the 
optical  is  preferred.  When  cane-sugar  is  present  in  the  milk,  the 
amount  can  be  ascertained  from  the  data  obtained  by  noting  both  the 
optical  activity  and  the  reducing  power.  D.  A.  L. 

Asbestos  Method  of  Milk  Analysis.  By  F.  T.  Shutt  {Chem. 
News,  63,  160 — 161). — Numerous  comparative  experiments  made 
with  the  asbestos  and  other  methods  of  examining  milk  have  led  the 
;  author  to  declare  in  favour  of  the  former  method.  Milk  is  weighed 
[into  tubes  containing  asbestos  fibre,  previously  dried  in  a  steam  cup- 
board, then  placed  in  a  steam  cupboard,  through  which  a  strong 
icurrent  of  air  passes,  for  12  or  16  hours,  at  a  temperature  between 
i85°  and  90°,  and  subsequently  cooled  in  a  desiccator  and  weighed. 
The  numbers  obtained  are  0*34  to  0"49  per  cent,  lower  than  those  ob- 
tained in  the  ordinary  platinum  dish  method ;  there  is,  moreover,  no 
browning  of  the  residue  apparent  in  the  asbestos  treatment:  reasons 
for  these  differences  are  suggested.  Fat  determinations  by  various 
methods  did  not  differ  much,  but  in  some  experiments  slightly  higher 
results  were  obtained  by  extracting  in  Soxhlet  tubes  and  weighing 
the  fat  directly  than  in  exhausting  the  solids  in  asbestos  by  means  of 
Stutzer  tubes,  the  increase  being  attributable  to  oxidation  of  the  fat, 
inasmuch  as  in  comparative  exhaustions  with  Soxhlet  and  Stutzer 
tubes  the  latter  not  only  yielded  the  higher  results,  but  also  proved 
more  rapid.  Numerous  results  of  analyses  are  quoted  to  show  that 
the  asbestos  method  yields  concordant  numbers.  D.  A.  L. 

Apparatus  for  the  Estimation  of  the  Fat  in  Milk.     By  E. 

MoLiNARi  (Ber.,  24,  2204 — 2209). — Of  the  numerous  methods  which 
have  been  proposed  for  estimating  the  fat  in  milk,  the  simplest 
and  the  quickest  is  that  of  Stokes  (Abstr.,  1890,  304)  ;  although 
many  chemists  have  testified  to  the  accuracy  of  Stockes'  method,  it  is 
nevertheless  attended  with  several  sources  of  error.  The  author 
describes  a  form  of  apparatus  with  which,  it  is  claimed,  the  fat  de- 
termination in  a  sample  of  milk  can  be  accurately  carried  out  by 
Stokes'  process  in  30 — 35  minutes. 

This  apparatus  consists  of  a  flask  A,  about  90  c.c.  in  capacity, 
which  is  provided  with  a  removable  glass  cover,  and  a  second  flask  B, 
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about  75  c.c.  in  capacity,  to  the  neck  of  which  is  fused  a  glass  cock 
pierced  in  three  directions.  The  ground  neck  of  the  flask  B  can  be 
fitted  air-tight  into  that  of  A  so  that  the  whole  apparatus  is  shaped 
something  like  a  sand  glass ;  one  of  the  apertures  in  the  glass  cock 
on  the  flask  B  is  connected  with  a  capillary  tube  passing  to  the 
bottom  of  the  flask  B,  and  one  with  a  capillary  tube  passing  to  the 
bottom  of  the  flask  A,  whilst  the  third  aperture  serves  to  open 
communication  between  the  air  outside  and  the  interior  of  either  of 
the  two  flasks  ;  the  flask  A  and  its  cover  are  tared  once  for  all. 

The  analysis  is  carried  out  as  follows  : — The  milk  (10  c.c.)  and 
concentrated  hydrochloric  acid  (10  c.c.)  are  placed  in  the  flask  A, 
the  mixture  carefully  heated  to  boiling,  and  the  boiling  continued  for 
not  longer  than  1^  minutes,  the  mixture  being  shaken  from  time  to 
time  ;  after  cooling  in  water,  alcohol-free  ether  (25  c.c.)  is  added,  the 
flask  B  is  fitted  on  to  the  flask  A  with  the  cock  closed,  and  the 
whole  is  shaken  for  a  few  minutes,  the  pressure  inside  and  outside 
being  equalised  occasionally  in  the  usual  manner.  The  whole  ap- 
paratus is  then  inverted  and,  after  5 — 6  minutes,  the  dark-brown  acid 
liquid  is  drawn  off  into  the  flask  B,  and  the  cock  is  closed ;  the 
apparatus  is  now  inverted  again,  the  flask  A  containing  the  ethereal 
solution  is  disconnected,  a  fresh  quantity  of  ether  (10  c.c.)  is  intro- 
duced into  the  flask  B,  and  the  mixture  well  shaken.  The  acid 
liquid  is  finally  drawn  off,  the  ethereal  solution  in  the  flask  B 
mixed  with  that  in  the  flask  A,  the  whole  washed  two  or  three 
times  with  a  little  water,  the  water  being  drawn  off  with  the  aid  of 
the  flask  B,  and  the  ether  evaporated.  The  fat  remaining  in  the 
flask  A  is  finally  heated  at  107 — 110°  for  at  least  10  minutes  and 
twice  shaken  vigorously  to  aid  the  escape  of  water ;  after  cooling  in  a 
desiccator,  the  flask  is  weighed  until  constant.  The  results  agree  very 
well  with  those  obtained  by  Soxhlet's  process,  the  greatest  difference 
being  +0'08  per  cent,  when  the  milk  is  weighed  and  0*04  per  cent, 
when  the  milk  is  measured. 

The  apparatus  can  also  be  employed  in  a  large  number  of  other 
qualitative  and  quantitative  analytical  processes.  F.  S.  K. 

Estimation  of  Water  in  Butter.  By  0.  Henzold  (Bied.  Centr., 
20,  429;  from  Milchzeit.,  20,  71— 72).— 20  grams  of  ignited  and 
cooled  (in  desiccator)  pumice  is  weighed  in  a  flat  dish  with  a  glass 
rod,  into  which  the  butter  (10 — 2  grams)  is  piit.  The  butter  is  melted 
in  a  drying  oven,  stirred,  and  dried  for  two  hours  in  a  water  oven. 
jSlore  prolonged  drying  is  not  advisable  as  the  butter  will  increase  in 
weight.  The  results  of  several  analyses  are  given  in  the  original 
paper,  showing  the  method  to  be  trustworthy.  N.  H.  M. 

Detection  of  Margarin  in  Butter.  By  R.  Lezi^  (Gompt.  rend., 
112,  813 — 815). — The  attraction  of  strong  syrup  for  the  water  con- 
tained in  butters  is  utilised  to  produce  practically  the  same  effect  as 
centrifugal  separation.  1*5  c.c.  of  concentrated  sjrup  is  placed  in  a 
tube  provided  with  a  stopper,  and  having  a  mark  indicating  a  volume 
of  10  c.c.  The  tube  is  heated  in  warm  water,  and  butter  is  added 
gradually  until  the  total  volume  of  the  contents  of  the  tube  is  10  c.c. 
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The  tube  is  fclien  agitated,  tightly  stoppered,  attached  to  a  strong 
piece  of  twine,  and  swung  round  rapidly  for  a  short  time. 

Pare  butter  separates  into  an  upper  layer  of  transparent  fat,  an 
intermediate  layer  of  milky  emulsion,  and  a  lower  layer  of  syrup. 
Margarin,  on  the  other  hand,  shows  no  clear  layer  of  fat,  and  the 
whole  remains  as  an  emulsion,  with  the  exception  of  the  lower  layer 
of  syrup.  This  difference  makes  it  possible  to  detect  15  per  cent,  of 
margarin . 

Further,  butter  containing  margarin  shows,  to  a  greater  or  less 
extent,  that  tendency  to  remain  in  superfusion  which  characterises 
the  fat  of  margarin,  and  if  tubes  of  genuine  and  suspected  butter 
are  allowed  to  cool  together,  the  rate  of  solidification  affords  a  valuable 
indication  as  to  purity.  C.  H.  B. 

Examination  of  Butter  and  Fats.  By  J.  Konig  and  F.  Hari 
{Zeit.  anal.  Chem.,  30,  292 — 300). — The  amount  of  the  volatile  fatty 
acids  in  butter,  as  found  by  Reichert's  process,  is  not  suflB.ciently 
constant  to  allow  of  the  indirect  estimation  of  butter-fat  in  margarin 
with  any  approach  to  accuracy.  The  amount  of  the  soluble  barium 
salts  obtainable  by  saponifying  the  butter  fat  by  barium  hydroxide  is 
far  less  variable,  and  at  the  same  time  exceeds  enormously  the  pro- 
portion yielded  by  most  of  the  other  fats  whose  presence  is  at  all 
likely.  The  process  employed  is  as  follows: — 5  grams  of  the  fat  is 
dissolved  in  60  c.c.  of  hot  alcohol,  40  c.c.  of  hot  baryta  water  (17"5 
grams  of  barium  hydroxide  per  100  c.c.)  is  added,  and  the  whole 
boiled  for  3 — 3J  hours  with  reflux  condenser.  When  cold,  water 
is  added  to  300  c.c,  and  after  mixing  and  filtering,  250  c.c.  is  treated 
with  carbonic  anhydride  until  the  alkaline  reaction  has  disappeared. 
It  is  then  evaporated  to  dryness,  redissolved,  made  np  to  250  c.c,  and 
filtered.  The  barium  in  200  c.c.  of  the  filtrate  is  determined  as 
sulphate,  and  the  amount  of  barium  oxide  corresponding  with  5  grams 
of  the  fat  is  called  its  "  Baryta  number."  The  following  values  were 
found  for  a  variety  of  fats. 


Fat. 

Baryta  number. 

Fat. 

Baryta  number. 

milligrams. 
18-7 
7-0 
9-4 
17-6 
6-9 
22-9 
29-1 
25 -2  to  52 -8 
86-3 
118  -46 
195-1 

Butter  a    

„      b    

,,      e    

„     d    

„      e     

Beef  tallow 

Mutton  tallow  . . 
Lard 

milligrams. 
238-5 

Poppy  oil 

216-9 
221-5 

Kape-seed  oil 

216-4 

Sesame  oil 

236-0 

Earth-nut  oil 

199-6 

Cotton-seed  oil 

35-8 

rish  oils 

Palm-kernel  oil 

4-9 
17-08 

Cocoa-nut  oil 

Margarin  a  ..  .. 

„         b  ..  .. 

c  .... 

21-6 

Cocoa  butter  .« 

21-7 

22-8 

M.  J.  S. 
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Estimation  of  Turpentine  in  Paints  and  Varnishes.  By  H. 
J.  Phillips  (Chem.  Neivs,  63,  275). — Distillation  in  a  current  of  coal 
gas  is  found  to  be  efficient.  A  | — piece  is  fitted  into  the  tubulure  of 
a  retort,  the  side  tube  being  connected  with  the  gas  supply,  whilst 
the  other  serves  for  the  thermometer ;  a  tube  from  the  end  of  the 
retort  passes  through  one  hole  in  the  stopper  of  a  cooled  tared 
receiver,  whilst  the  other  hole  in  the  stopper  carries  a  short  piece  of 
tubing,  from  which  the  coal  gas  escapes  and  is  ignited  ;  during  the 
distillation,  the  supply  is  regulated  to  sustain  a  ver}-  small  flame.  In 
this  way  the  whole  of  the  turpentine  is  obtained,  and,  moreover,  the 
residuary  products  are  in  a  fit  condition  to  be  further  examined. 

D.  A.  L. 

Examination  of  Chinese  Tea.  By  P.  Dvorkovitch  {Ber.,  24, 
1945 — 1955). — The  author  criticises  the  methods  of  Peligot,  Mulder, 
and  Zoller  for  the  estimation  of  theine  in  tea,  and,  regarding  them  as 
unsatisfactory,  has  devised  the  following  process,  which  is  said  to  be 
both  rapid  and  exact.  Ten  grams  of  the  finely  powdered  tea  is 
treated  with  three  successive  quantities  of  200  c.c.  of  boiling  water, 
five  minutes  being  allowed  for  each  digestion,  and  then  boiled  with 
two  successive  quantities  of  200  c.c.  of  water,  or  more,  if  necessary, 
until  the  last  extract  is  almost,  if  not  quite,  free  from  colour.  The 
extracts  are  made  up  to  a  litre,  and  extracted  thrice  with  light 
petroleum  to  remove  oil,  &c. ;  600  c.c.  of  the  washed  solution  is  then 
shaken  with  100  c.c.  of  baryta  water  containing  4  grams  of  baryta 
in  solution,  filtered,  and  583  c.c.  of  the  filtrate  (corresponding  with 
5  grams  of  tea)  mixed  with  100  c.c.  of  salt  solution  (20  grams  of  salt 
in  100  c.c.  of  water),  and  thrice  extracted  with  chloroform.  The 
extraction  is  best  effected  by  shaking  successive  small  quantities  of 
the  solution  with  chloroform,  since  nothing  further  can  be  extracted 
from  the  solution  after  the  third  shaking  under  these  conditions, 
and  not  more  than  400  grams  of  chloroform  is  required.  After 
removal  of  the  chloroform,  by  distillation  to  a  small  bulk  and  subse- 
quent evaporation  in  a  small  dish  and  drying  at  100°,  the  theine  is 
obtained  in  perfectly  white  needles. 

In  the  preparation  of  black  tea  the  leaves  are  submitted  to  a 
fermentation,  which  has  a  most  important  influence  on  the  quality  of 
the  product,  and,  as  Geissler  has  shown,  is  carried  on  at  the  expense 
of  the  tannin.  With  the  object  of  estimating  not  only  the  tannin 
but  also  the  decomposition  products  formed  from  it  during  the  fer- 
mentation, or,  in  other  words,  determining  the  extent  of  the  fermenta- 
tion, the  author  has  improved  Lowenthal's  method  of  oxidation  with 
potassium  permanganate  in  the  presence  of  indigo-carmine.  The 
solutions  required  are  the  following  :  —  (1.)  Decinormal  oxalic  acid  ; 
(2)  a  potassium  permanganate  solution  of  such  a  strength  (approxi- 
mately 2'6  grams  in  the  litre)  that  130  grams  are  equivalent  to  100 
grams  of  decinormal  oxalic  acid  ;  (3)  dilute  sulphuric  acid  containing 
200  grams  of  ordinary  acid  to  a  litre  of  water;  (4)  baryta- water 
containing  4  grams  of  baryta  to  100  c.c.  of  water  ;  and  (5)  an  indigo- 
carmine  solution  prepared  by  mixing  50  grams  of  pure  indigo- 
carmine  paste  with  water,  adding  50  grams  of  sulphuric  acid  and 
a  litre  of  water,   filtering,  and  diluting  until   25  c.c.  of  the  solution 
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require  20  c.c.  of  tlie  permanganate  for  oxidation.  The  tea  solution 
(10  grams  in  the  litre)  is  prepared  as  already  described,  and  of  this 
40  c.c.  is  diluted  with  500  c.c.  of  water,  treated  with  25  c.c.  of  the 
indigo-carmine  solution  and  25  c.c.  of  dilute  sulphuric  acid,  and 
titrated  with  permanganate  until  the  yellow  colour  becomes  evident. 
The  manner  in  which  the  permanganate  is  added  is  of  considerable 
importance,  and  the  author  states  that  in  the  titration  of  the  indigo- 
carmine  solution  18  c.c.  of  the  permanganate  is  added  at  the  rate  of 
2 — 3  drops  per  second,  and  the  remainder  at  the  rate  of  1  drop  per 
-second,  and  that  in  the  titration  of  the  tea  with  indigo-carmine  23  c.c. 
of  the  permanganate  is  run  in  first  of  all,  then  2 — 3  drops  per  second 
is  added,  and  finally  only  1  drop  per  second  until  the  reaction  is  com- 
pleted. If  more  than  38  c.c.  of  permanganate  is  required  in  the  latter 
titration,  a  smaller  quantity  of  the  tea  solution  should  be  taken  for 
the  analysis.  The  amount  of  the  fermentation  product  is  then  esti- 
mated. For  this  purpose,  80  c.c.  of  the  tea  solution  is  mixed  with 
20  c.c.  of  baryta- water,  filtered,  and  50  c.c.  of  the  filtrate  correspond- 
ing witb  l/25th  of  the  tea  extract  is  diluted  with  500  c.c.  water,  mixed 
with  25  c.c.  of  dilute  sulphuric  acid,  then  with  25  c.c.  of  the  indigo- 
oarmine  solution,  and  titrated  with  permanganate,  18  c.c.  of  the  solu- 
tion being  run  in,  first  of  all,  then  2 — 3  drops  per  second  added, 
and  finally  1  drop  a  second  until  the  reaction  is  ended.  The  amount 
of  permanganate  employed,  less  that  required  for  the  oxidation  of  the 
indigo-carmine,  indicates  the  amount  of  decomposition  products  of 
tannin,  or,  more  correctly,  the  degree  of  fermentation  which  the  tea- 
leaves  bave  undergone.  The  percentage  of  tannin  and  of  the  fer- 
mentation product  is  calculated  by  multiplying  the  weight  of  oxalic 
acid  equivalent  to  the  number  of  c.c.  of  permanganate  employed  in 
the  oxidation  by  31*3,  since  63  grams  of  oxalic  acid,  according  to  the 
Author's  experiments,  correspond  with  31*3  grams  of  tannin,  and  not 
with  41 '2  grams  as  stated  by  Neubauer. 

With  regard  to  the  comparative  values  of  teas,  the  author  states 
that  the  higher  the  proportion  of  the'ine  to  the  total  amount  of  tannin 
and  fermentation  products,  the  more  valuable  is  the  tea.  The  analyses 
{p.  1303)  of  teas  of  the  first  crop  of  1890  are  quoted  in  the  paper. 

W.  P.  W. 

Quantitative  Estimation  of  Proteids.  By  L.  Devoto  (Zeit. 
jphysiol.  Chem.,  15,  465 — 476). — As  all  proteids  but  peptones  (and 
deuteralbumose  derived  from  protalbumose)  are  precipitated  by 
heat  and  ammonium  sulphate,  a  method  is  suggested  by  means  of 
which  the  most  ordinarily  occurring  proteids  in  effusions,  blood,  urine, 
■&c.,  may  be  estimated.  In  a  few  cases,  however  (four  cases  of  pneu- 
monia and  one  of  phthisis  with  empyema),  true  peptonuria  was 
•observed  to  occur. 

The  method  consists  in  precipitating  the  proteids  by  saturating 
with  ammonium  sulphate  and  boiling ;  the  reaction  of  the  liquid  may 
be  acid,  neutral,  or  alkaline.  The  precipitate  is  collected,  washed, 
and  weiorhed  in  the  usual  manner.  W.  D.  H. 
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New  Bands  and  Lines  in  the  Emission  Spectrum  of  the 
Ammonia-Oxygen  Flame.  By  J.  M.  Eder  (Monatsh.,  12,  86 — 88  ; 
compare  Magnanini,  Abstr.,  1890,  97). — By  employing  the  method 
of  spectrophotographic  investigation,  the  author  has  discovered  in 
the  spectrum  of  the  ammonia-oxygen  flame  some  240  new  lines 
having  wave-lengths  varying  from  \  =  5000  to  \  =  2262  in  the 
extreme  ultra-violet. 

The  emission  spectrum  of  ammonia  shows  seven  very  characteristic 
bands,  one  of  which  occurs  between  the  red  and  the  ultra-violet,  and 
the  other  six,  five  of  which  much  resemble  each  other,  in  the  ultra- 
violet. The  wave-lengths  corresponding  with  the  most  important  lines 
in  the  different  bands  have  been  determined,  and  are  given  in  this 
preliminary  communication.  G.  T.  M. 

Molecular  Refractive  Energy  of  some  Triethylsulphine 
Derivatives.  By  R.  Nasini  and  T.  Costa  (Gazzetta,  21,  217—228). 
— From  a  determination  of  the  molecular  refractive  energy  of  tri- 
ethylsulphine iodide  (Gazzetta,  21,  188),  the  authors  recently  calcu- 
lated an  exceptionally  high  value  for  the  molecular  refractive  energy 
of  the  sulphur  in  these  compounds.  The  following  experiments  were 
accordingly  made  with  the  iodide,  chloride,  and  hydroxide  of  triethyl- 
sulphine, in  order  to  determine  the  extent  of  this  variation  and  the 
effect  of  the  presence  of  oxygen  in  the  molecule.  The  principal 
results  obtained  are  exhibited  in  the  table  on  p.  1306,  from  which  it 
appears  that  the  molecular  refractive  energy  of  the  iodide  remains 
constant  in  the  same  solvent,  but  varies  in  different  solvents ;  the 
value  calculated  for  the  sulphur  is  accordingly  very  high.  The 
chloride  yields  similar,  but  slightly  lower,  values. 

Walter's  constants  (Abstr.,  1890,  202)  were  also  calculated  with 
moderately  concordant  results.  The  introduction  of  oxygen  into  the 
molecule  occasions  a  considerable  fall  in  the  molecular  refractive 
energy  of  sulphur,  although  the  type  of  the  compound  remains  un- 
changed. The  decreasing  values  given  by  sulphur  in  compounds 
built  up  on  the  types  of  R'2S0,  SO2,  and  SO3  (Bend.  B.  Acad.  Lincei, 
1885,  1)  indicates  the  existence  of  some  relation  which  is  at  present 
being  further  investigated.  S.  B.  A.  A. 

Strength  of  Solutions  Estimated  by  their  Refraction.  By 
H.  O.  G.  Ellikgeb  (/.  pr.  Chem.  [2],  44,  152— 157).— The  author 
uses  an  Amagat-Jean  oleo-refractometer,  but  prefers  to  call  it  a 
"  difference-refractometer."  The  rays  from  a  stearin  candle  are  passed 
first  through  a  collimator  which  has  a  vertical  shutter  in  place  of  a 
slit,  movable  by  a  millimetre  screw,  and  then  through  the  solution 
to  be  tested,  contained  in  a  hollow  glass  prism  which  is  surrounded 
by  a  glass  cell  with  parallel  sides,  itself  surrounded  by  a  similar  cell 
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into  which  warm  water  can  be  placed  to  raise  the  temperature.  The 
field  of  the  telescope,  which  is  fixed  on  the  same  axis  as  the 
collimator,  contains  a  glass  scale  graduated  into  100  parts,  40  on  the 
left,  and  60  on  the  right  of  the  zero.  This  scale  can  be  moved  to 
the  right  or  left  by  a  fine  adjustment.  It  will  be  seen  that  the  field 
is  thus  divided  into  light  and  dark. 

The  cells  are  first  filled  with  distilled  water  and  the  scale  moved 
until  the  edge  of  the  dark  space  corresponds  with  the  zero  mark ; 
the  solution  to  be  tested  is  then  put  into  the  prism  in  place  of  the. 
water,  distilled  water  remaining  in  the  other  cells.  The  solution, 
having  a  greater  refractive  index  than  the  water,  will  cause  the 
boundary  line  of  the  dark  space  to  move  to  the  right  or  left,  according 
to  the  position  of  the  prism,  to  a  greater  or  less  extent  in  proportion 
to  its  strength.  For  instance,  a  solution  of  sodium  chloride  contain- 
ing 0*01  per  cent,  shifts  the  dark  space  0'75  division;  a  solution  con- 
taining 1  per  cent,  shifts  it  7'5 ;  one  containing  2  per  cent,  shifts  it 
15.  The  greatest  accuracy  is  attained  by  diluting  a  solution  which 
gives  a  high  deflection. 

The  author,  by  using  solutions  of  known  strengths,  has  calculated 
the  "  parts  per  thousand  factor  "  for  various  salts,  that  is,  the  number 
by  which  the  deflection  must  be  multiplied  in  order  to  find  the  parts 
of  the  solid  per  thousand  of  the  solution.  A  table  of  these  factors, 
together  with  examples  of  the  accuracy  attainable,  is  given.  The 
method  is  applicable  to  salts,  sugar,  dextrin,  gum,  and  alcohol,  and 
is  exceedingly  rapid.  A.  G.  B. 

Electrical  Conductivity  of  Solid  Electrolytes.  By  J.  Rosen- 
thal (Ann.  Phys.  Chem.  [2],  43,  700 — 722). — The  author  has  investi- 
gated the  influence  of  temperature  on  the  conductivity  of  electrolytes, 
using  Kohlrausch's  method,  and  making  contact  with  mercury,  or 
(above  100°)  with  Rose's  fusible  alloy.  He  finds  that  exact  quanti- 
tative determinations  can  scarcely  be  made,  on  account  of  the  uncer- 
tainty involved  in  imperfect  electrical  contact  of  the  electrolyte  with 
the  metallic  part  of  the  circuit,  so  that  his  numbers  have  only  a 
relative  value.  The  conductivity  of  the  substances  studied  increases 
as  the  temperature  is  raised.  Solid  lead  chromate  kept  at  a  constant 
high  temperature  exhibits  a  diminishing  conductivity  with  the  time, 
the  rate  of  diminution  being  the  greater  as  the  temperature  is 
higher. 

Lead  chloride,  bromide,  and  oxide  conduct  better  at  any  definite 
temperature  if  they  have  been  previously  exposed  to  a  higher  tem- 
perature. Lead  chloride,  bromide,  and  iodide  are  all  very  plastic 
below  their  melting  points — a  fact  which  explains,  in  the  author's 
opinion,  why  the  melting  point  is  not  a  singular  point  in  the  curve  of 
conductivity,  as  Graetz  observed  in  numerous  instances. 

The  conductivity  was  found  to  depend  to  a  great  extent  also  on 
the  state  of  aggregation  of  the  solid  :  for  example,  lead  chloride 
which  had  been  precipitated  and  compressed  had  a  much  greater 
resistance  than  the  same  substance  when  fused,  powdered,  and  then 
compressed.  J.  W. 
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Molecular  Changes  in  Metals  as  shown  by  their  Electrical 
Conductivity.  By  H.  Le  Chatelier  (Zeit.  physikal.  Chem.,  8, 
183 — 187).— That  molecular  changes  take  place  abruptly  at  certain 
temperatures  in  certain  metals  which  are  being  heated  has  already 
been  shown  by  Osmond  (Abstr.,  1887,  14  and  219),  these  molecular 
changes  being  indicated  by  sudden  changes  in  the  physical  properties 
of  the  metals  at  the  point  in  question.  The  author  endeavoured  to 
measure  the  changes  in  length  ivhich  accompany  these  molecular 
changes,  but  owing  to  experimental  difficulties  could  obtain  no  satis- 
factory results,  except  in  the  case  of  steel,  a  sample  of  which  contain- 
ing 0*9  per  cent,  of  carbon  showed  a  sudden  increase  in  length  of  1  mm. 
per  metre  at  the  point  of  recalescence  (730°).  Measurements  of  the 
electrical  conductivity,  on  the  other  hand,  led  to  more  definite  results. 
Metals  which  undergo  no  molecular  changes  have  a  conductivity 
which  increases  uniformly  with  the  temperature.  The  same  law 
holds  also  for  the  other  metals  above  the  temperature  at  which  the 
last  change  takes  place,  for  instance,  for  nickel  abo7e  340°,  and  for 
iron  above  850°.  Below  these  points,  the  increase  in  conductivity 
with  the  temperature  is  not  uniform,  but  the  temperature  coefficient 
undergoes  abrupt  changes  at  certain  places. 

The  point  of  change  of  iron,  850°,  is  not  changed  by  the 
presence  of  either  large  or  small  quantities  of  carbon  and  silicon. 
Alloys,  of  iron  and  nickel  do  not  show  two  points  of  change  each 
corresponding  with  that  of  the  metals  alone,  but  have  only  one  point 
of  change,  which  occurs  somewhere  between  that  of  nickel,  340°,  and 
that  of  iron,  850°.  This  behaviour  leads  to  the  conclusion  that  in 
these  alloys  the  iron  and  nickel  are  not  merely  mechanically  mixed, 
but  have  entered  into  more  intimate  combination,  either  in  the  form 
of  a  chemical  compound  or  an  isomorphous  mixture.  Alloys  of 
nickel  with  copper  and  zinc  behave,  on  the  other  hand,  as  mixtures 
of  these  metals,  the  change  not  taking  place  abruptly  at  any  par- 
ticular temperature,  but  being  distributed  over  an  interval  of  about 
100°.  Ferronickel  containing  25  per  cent,  of  nickel  and  0*8  per  cent, 
of  carbon  shows  in  its  normal  state  no  point  of  molecular  change  above 
0°,  but  when  treated  with  moist  hydrogen,  which  oxidises  the  carbon, 
it  becomes  magnetic,  and  on  heating  has  a  point  of  change  at  560°. 
On  cooling,  however,  the  reverse  change  only  takes  place  at  some- 
where between  0°  and  100°. 

In  the  course  of  these  experiments,  the  author  had  occasion  to 
observe  that  silver  above  600°  absorbs  hydrogen,  this  absorption 
causing  a  lowering  of  30°  in  the  melting  point  of  the  metal. 

H.  C. 

Molecular  Conductivity  of  Acids  in  various  Solvents.  By 
K.  Haktwig  (Ann.  PJiys.  0/iem.,  43,  839— 840).— The  author  gives 
the  molecular  conductivity  and  temperature  coefficient  [a  in  the 
formula  ht  =  A:o  (1  +  ^^  +  /3^-)]  of  formic,  acetic,  butyric,  and  oxalic 
acids  dissolved  in  methyl,  ethyl,  and  amyl  alcohols.  As  in  the  case 
of  aqueous  solutions,  the  molecular  conductivity  usually  increases 
with  increasing  dilution  ;  but  there  are  exceptions  to  this  rule.  For 
example,  formic  acid  in  ethyl  and  in  methyl  alcohol,  and  oxalic  acid 
in  ethyl  alcohol,  show  maxima  and  minima  in  the  curve  for  molecu- 
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lar  conductivity.  When  the  molecular  condnctivity  is  at  a  maximum, 
the  temperature  coefficient  is  at  a  minimum,  and  vice  versa. 

J.  W. 

Electrochemical  Investigations.  By  F.  Exner  (Monatsh.,  12, 
276 — 303). — The  author  has  measured  the  difference  in  potential 
between  various  metals  on  the  one  hand  and  aqueous  solutions  of 
the  halogens  and  halogen  acids  of  different  concentration  on  the 
other ;  the  method  employed  is  identical  in  principle  with  that  pre- 
viously described  (Abstr ,  1889,  456),  and  the  results  are  given  in 
tables,  and  in  the  form  of  curves.  F.  S.  K. 

Pormulse  for  Electrolytic  Dissociation.    By  J.  D.  van  der 

Waals  (Zeit.  physikal.  Ghem,,  8,  215 — 222). — Considering  the 
formulae  for  electrolytic  dissociation,  the  author  arrives  at  conclu- 
sions similar  to  those  of  Arrhenius,  that  the  heat  generated  by  the 
union  of  the  ions  of  a  salt  is  either  very  small  or,  in  some  cases,  even 
negative.  This  result  may  be  explained  by  assuming  that  the  attrac- 
tion between  the  ions  and  the  solvent  is  very  great,  greater  in  some 


cases,  even,  than  that  between  the  ions  themselves. 


H.  C. 


The  Nature  of  Flame.  By  N.  Teclu  (J",  pr.  Ghem.  [2],  44, 
246 — 255). — The  author  describes  the  following  experiment  made 
with  Heumann's  "  Gras  Explosion  Apparatus,"  Fig.  1.  When  the 
Woulffe's  bottle  is  filled  with  illuminating  gas  by  the  bent  tube,  and 
the  latter  lighted  at  a,  on  shutting  off  the  gas  and  removing  the 
stopper  at  &,  air  enters,  and  the  flame  gradually  loses  its  luminosity, 

Fig.  1. 


going  through  a  succession  of  changes  ;  finally,  a  greenish- coloured 
cone  is  formed  inside  the  flame,  which  diminishes  rapidly  in  size, 
divides  from  the  outer  portion,  and  passes  down  the  tube  as  a  separate 
flame  until  it  reaches  the  bottle,  when  the  mixture  of  air  and  gas  in 
it  explodes. 


1310 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


A  modification  (Fig.  2)  of  the  apparatus  was  then  devised.  A  has 
a  capacity  of  1  litre,  and  is  furnished  with  a  tube  B,  350  mm.  long 
and  10  mm.  in  diameter,  the  tnbe  C  serving  to  pass  in  the  gas.  On 
lighting  the  gas  at  /  and  shutting  off  the  supply,  the  same  phenomena 
are  observed  as  with  Henmann's  apparatus,  and,  if  air  is  passed 
through  C  at  the  moment  when  the  flame  divides,  the  separated 
portion  of  the  latter  passes  downwards  with  increased  rapidity; 
when,  however,  the  tube   C   is  pushed  up,  so  that  a  is  as  near  as 


Fm.  2. 


Fig.  3. 


0 


a 


6. 


c 


possible  to  g,  and  gas  is  passed  through  it,  the  flame  is  again  driven 
upwards  ;  whence  it  appears  that  the  downward  motion  of  the  flame 
is  dependent  on  the  velocity  of  the  combustion,  and,  since  the  motion 
of  the  gaseous  mixture  is  upward,  and,  therefore,  in  the  opposite 
direction  to  that  of  the  flame,  the  latter  will  take  up  a  position  cor- 
responding with  the  resultant  of  these  two  motions. 

By  employing  the  apparatus  shown  in  Fig.  3,  the  author  has  succeeded 
in  bringing  the  lower  flame  to  a  fixed  position.  A  is  a  tube  600  mm. 
long  and  20  mm.  in  diameter,  and  has  a  funnel,  80  mm.  in  diameter, 
attached  to  it  by  means  of  a  stopper ;  C  is  a  tube  3  mm.  in  diameter, 
having  a  bulb  o  sufficiently  large  to  close  the  funnel  when  placed  in 
the  apex.  If  o  is  inserted  into  the  funnel,  a  stream  of  gas  passed  up, 
and,  after  lighting  it  at  /,  the  tube  C  be  lowered,  air  will  enter  with 
the  gas,  the  flame  loses  its  luminosity,  and  soon  becomes  bluish,  and, 
on  further  lowering  C,  the  flame  (as  in  the  experiment  first  described) 
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divides.  When  the  gas  pressure  is  constant  and  the  air  quite  still,  the 
flame  which  has  descended  into  the  tube  A  can  be  kept  in  the  same 
position  for  any  length  of  time.  It  is  then  seen  that  the  cooler  upper 
flame  at  /,  which  obtains  its  oxygen  from  the  surrounding  air,  has  its 
surface  turned  upwards,  whilst  that  of  the  lower  greenish-coloured  and 
very  hot  flame  is  turned  downwards.  A  portion  of  the  gas  is  therefore 
burnt  in  the  tube  by  means  of  the  air  mixed  with  it ;  whilst  the  other 
portion  passes  upwards  and  is  burnt  in  the  upper  flame.  By  raising 
C  both  flames  can  be  made  to  approach  one  another,  and,  when  in 
contact,  a  flame  resembling  that  of  a  Bunsen  burner  results.  The 
Bunsen  burner  flame,  therefore,  appears  to  consist  of  two  conical 
flames  of  different  heights :  in  the  outer  one  that  part  of  the  gas 
which  escapes  burning  in  the  inner  flame  is  burnt  at  a  relatively  low 
temperature  by  the  outside  air,  whilst  in  the  inner  flame,  the  height 
of  which  is  conditioned  by  the  velocity  of  the  combustion  (see  above), 
the  gas  is  burnt  by  the  air  entering  from  below.  When  the  amount 
of  gas  passing  into  a  Bunsen  burner  is  diminished  so  that  the  relative 
quantity  of  air  is  increased  to  such  an  extent  that  the  flame  divides, 
it  burns  below.  The  structure  of  the  Bunsen  flame  can  be  shown  by 
holding  within  it  strips  of  wood  200  mm.  long,  100  mm.  wide,  and 
5  mm.  thick,  charred  figures  being  produced;  the  burners  which 
give  the  best  indications  are  those  in  which  the  difference  in  the 
height  of  the  two  flames  is  large.  These  figures  represent  horizontal 
or  longitudinal  sections  of  the  flame  according  to  the  position  in 
which  the  strips  of  wood  are  held,  and  they  show  that  in  the  inner 
flame  the  heating  surface  inclines  towards  the  centre,  whilst  in  the 
outer  flame  it  inclines  outwards.  A.  R.  L. 

Thermochemistry  of  Organic   Chlorine   Compounds.     By 

Berthelot  and  Matignon  (Compt.  rend.,  112,  1102 — 1107). — Deter- 
minations of  the  heat  of  formation  and  heat  of  combustion  of  carbon 
compounds  containing  chlorine  have  hitherto  been  inaccurate  in  con- 
sequence of  the  difliculty  of  converting  the  chlorine  into  a  definite 
product.  Accurate  results  can,  however,  be  obtained  by  exploding 
the  compound  in  the  calorimetric  bomb  in  presence  of  a  solution  of 
arsenious  acid.  All  the  chlorine  is  thus  converted  into  hydrochloric 
acid,  and  the  arsenious  acid  remaining  is  estimated.  Carbon  chlorides 
and  other  compounds  rich  in  the  halogen  are  mixed  with  camphor 
before  being  burned.     The  following  results  were  obtained  : — 


Heat  of  com- 
bustion. 
Constant 
volume. 

Heat  of  com- 
bustion. 
Constant 
pressure. 

Heat  of 
formation. 

Orthodichlorobenzene  (solid) .... 

Hexachlorobenzene  (solid) 

Hexachlorethane  (solid) 

Tetraclilorethylene  (liquid) 

Carbon  tetrachloride  (liquid) .... 
Cliloroforni  (liquid) 

676-4    Cal. 
532  -4       „ 
132-0       „ 
182  -3       „ 
59  -3       „ 
100-15     „ 

676-7    Cal. 
531-6       „ 
131  -2       „ 

181  -8       „ 
58-8       „ 
99-95     „ 

-1-36 -7  Cal, 
+  63  0     „ 
-H86-2     „ 
-h26-0     „ 
-h  54  -2     ,, 
-h43  -2 
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CeHe  gas  +  6Clo  ==  CeCle  sol.  +  6HC1  gas     develops  +205-2  Cal. 
CsHc  +  6CI2         =  ecu  sol.  +  6HC1  gas  „         +193-0 

CoHi  +  4CI3         =  C2CU  liq.  +  4HC1  gas 


C2CI4  liq.  +  CI2     =  aCle  sol. 

CH4  +  4Clo  =  CCI4  gas   +  4HC1  gas 

CH4  gas  +  3CI2  =  CHClagas  +  SHClgas 


+  128-8 
+  60-0 

+  116-5 
+  83-1 


The  substitution  of  chlorine  in  the  gaseous  state  develops  30  to  32 
Cal.  per  atom  in  the  paraffin  series,  and  a  slightly  gi'eater  quantity 
of  heat  in  the  benzene  series.  The  addition  of  chlorine  causes  almost 
exactly  the  same  thermal  disturbance.  C.  H.  B. 

Constitution  and  Heat  of  Formation  of  Bibasic  Erythr- 
oxides.     By  De  Forcrand  (Compt.  rend.,  112,  1133—1136)  : — 

C4H8l^a204: — Heat  of  dissolution  at   15°    +1249   Cal.;    heat   of 

formation  (C  and  Na  sol.,  H  and  0  gas)  +307-8  Cal. 
C4H8N'a204,4H20  :— Heat  of  dissolution  at  15°  -2-25  Cal. 
C4H8Na204,2NaOH:— Heat  of  dissolution  +29-28  Cal. 
C4H8Na204,2NaOH,9iH20  :— Heat  of  dissolution  +1-79  Cal. 

From  these  results  it  follows  that — 

C4H9Na04  sol.  +  NaOH  sol.  =  CiHsNaoOi 

sol.  +  H2O  sol develops    —0725  Cal. 

C4H8Na204  sol.  +  H2O  liq.  =  CiHgNaOi 

sol.  +  NaOH  sol „  +2-155    „ 

C4H6Na04  sol.  +  iNa.O  sol.  =  C4H8:N'a204 

sol.  +  iH20  sol... „         +16-28      „ 

C4H9Na04  sol.  +  Na  sol.  =  C4H8Na204  sol. 

+  Hgas „         +31-165    „ 

C4Hao04  sol.  +  Na2  sol.  =  C4H8Xa204  sol. 

+  H3  gas „         +69-305    „ 

C4H8Nao04  sol.  +  4H2O  sol.  = 

C4H8Nao04,4H20  sol „  +9-02      .. 

C4H8Na204  sol.  +  4H2O  liq.  = 

C4H8:N^a204,4H20  sol „         +14-74      „ 

C4H8]S'a204  sol.  +  2NaOH  sol.  = 

C4H8]Sra204,2NaOH  sol „  +  2-93      „ 

C4H8:N'a204,2NaOH  sol.   +   9JH2O  sol.  = 

C4H8Na204,2]S'aOH,9iH20  sol „         + 13-91      „ 

C4H8Na204,2]S'aOH  sol.   +   9iH20  liq.  = 

C4H8Na^04,2]SraOH,9JH20  sol „         +27-49      „ 

The  addition  of  sodium  hydroxide  to  disodium  erythroxide  de- 
velops heat,  and  hence  a  true  compound  is  formed.  The  heat  of 
hydration  of  the  erythroxides  is  practically  constant  for  the  same 
proportion  of  water,  but  is  always  small ;  hence  the  alteration  of 
the  hydrates  in  solution.  The  thermal  disturbances  indicate  that 
the  compounds   have    the    constitution    indicated    by    the  formulae 


GENERAL  AND  PHYSICAL  CHEMISTRY.  1313 

given.  In  all  the  reactions,  tlie  thermal  disturbances  are  about 
+  7  Cal.  lower  than  they  Avould  be  if  C4H10O4  were  substituted  for 
CiHgNaOi,  and  hence  the  two  primary  hydroxyl  groups  have  not  the 
same  function.  C.  H.  B. 

Thermochemistry  of  Propionic  Acid  and  of  the  Alkaline 
Propionates.  By  G.  Massol  (Compt.  rend.,  112, 1136 — 1137. — Prop- 
ionic Acid. — Heat  of  dissolution  +0*62  Cal. ;  heat  of  neutralisation  by 
potassium  hydroxide  in  solution  +12'95  Cal.,  by  sodium  hydroxide 
+  12'49  Cal.,  these  values  being  practically  identical  with  the  corre- 
sponding values  for  acetic  and  butyric  acids. 

Potassium  propionate  forms  a  white,  crystalline  mass,  which  becomes 
anhydrous  at  100°;  heat  of  dissolution  +3"02Cal;  C3H2O2  liq.  + 
KOH  sol.  =  C3H5KO2  sol.  +  HoO  sol.  develops  +24-44  Cal.,  a  number 
identical  with  the  corresponding  number  for  potassium  acetate. 

Sodium  propionate  crystallises  with  2  mols.  HoO,  becomes  an- 
hydrous at  100°,  and  is  very  deliquescent ;  heat  of  dissolution  of  the 
iinhydrous  salt  +3-05  Cal. ;  CsHgOz  liq.  +  NaOH  sol.  =  CaHsNaOg  sol. 
+  HoO  sol.  develops  +21"27  Cal.,  the  corresponding  number  for 
.sodium  acetate  being  +27  Cal.,  and  for  sodium  butyrate  +21*7  Cal. 

C.  H.  B. 

Heat  of  Dissolution  of  Carbon  Compounds  in  various  Alco- 
hols. By  W.  TiMOFEEFF  (Compt.  rend.,  112,  1137—1139  and  1223— 
1225).  The  solubility  is  expressed  (table,  p.  1314)  in  terms  of  the 
number  of  molecules  of  alcohol  required  to  dissolve  1  mol.  of  the 
acid.     The  heats  of  dissolution  were  measured  at  12 — 14°. 

In  the  case  of  the  two  bibasic  acids,  the  molecular  solubility  de- 
■creases  as  the  molecular  weight  of  the  alcohol  increases,  whilst  the 
heat  of  dissolution  varies  in  the  contrary  direction.  In  the  case  of 
the  monobasic  acids,  the  values  are  all  somewhat  close,  but  an  increase 
in  the  heat  of  dissolution  is  accompanied  by  a  decrease  in  the 
molecular  solubility. 

Experiments  with  the  same  three  alcohols  and  cadmium  iodide, 
mercuric  chloride,  naphthalene,  and  carbamide  show  that  the  same 
law  holds  good,  namely,  increased  heat  of  dissolution  corresponds 
with  a  lower  molecular  solubility.  In  the  case  of  methyl  alcohol  and 
mercuric  chloride,  the  curve  of  solubility  indicates  the  formation  of 
^  compound.  A  solution  HgClo  +  25CH4O  deposits  at  0°  crystals 
of  the  composition  HgClo,2CH40,  but  at  35°,  this  solution  behaves 
like  the  others.  Carbamide  is  an  exception ;  the  solubility  and  heat 
■of  dissolution  in  ethyl  alcohol  are  both  greater  than  the  corresponding 
numbers  for  propyl  alcohol. 

The  ratio  of  the  heat  of  dissolution  of  one  and  the  same  substance 
in  methyl  alcohol  to  its  heat  of  dissolution  in  ethyl  alcohol  is  practic- 
ally identical  with  the  ratio  of  its  heat  of  dissolution  in  ethyl  alcohol 
to  its  heat  of  dissolution  in  propyl  alcohol.  C.  H.  B. 

Thermochemistry  of  the  Camphene  Series.  By  Berthelot 
and  Matignon   (Compt.  rend.,   112,   1161 — 1170). — The  combustions 
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were   made   in  the   calorimetric   bomb,  the  modification   previously 
described  being  used  in  the  case  of  the  halogen  compounds. 


Heat  of  combustion. 

Heat  of 
formation. 

Constant 
volume. 

Constant 
pressure. 

Torebenthene    

+ 1488  -6  Cal. 
+  14711     „ 
+  1467-6     „ 
+  1465-5     „ 
+  1467  0     „ 

+ 1490  -8  Cal. 
+ 1473 -3     „ 

+  1469-8     „ 
+ 1467 -7     „ 
+  1469-2     „ 

+  4-2  liq. 
+  21-7    „ 

Citrene 

Camphene  hydrochloride    

Terpilene  dihydrochloride 

Terebenthene  hydrochloride  .... 

+  64  -5  cryst. 
+  105-9      „ 
+  65-1      „ 

The  heat  of  combustion  of  citrene  is  practically  the  sum  of  that  of 
cymene  and  hydrogen,  and  hence  the  union  of  the  two  latter  to  form 
citrene  would  develop  no  heat.  It  follows  that  citrene  and  its  iso- 
merides  are  not  cymene  hydrides,  and  do  not  belong  to  the  benzene 
series,  but  are  more  easily  converted  into  the  latter  the  smaller  the 
thermal  disturbance  that  the  change  involves. 

The  heat  of  formation  of  citrene  is  practically  identical  with  that 
of  camphene  (22  Cal.),  and  the  conversion  of  terebenthene  into  cam- 
phene would  develop  -}-18"6  Cal.  and  into  citrene  +17'5  Cal.  This 
great  development  of  heat  does  not  result  from  an  alteration  in 
molecular  weight  or  in  chemical  function,  but  from  an  increase  in  the 
stability  of  the  system. 

The  formation  of  camphene  hydrochloride  from  crystallised  cam- 
phene and  gaseous  hydrogen  chloride  develops  -|- 21*7  Cal.,  a  value 
somewhat  greater  than  that  for  amylene  hydrochloride  (-1-17*6). 
The  formation  of  the  terpilene  dihydrochloride  from  liquid  citrene, 
and  the  gas  develops  -\-4i0'2  Cal.,  which  gives  practically  the  same 
value  for  each  molecule  of  hydrogen  chloride.  The  formation  of  tere- 
benthene hydrochloride  under  similar  conditions  develops  -|-38'9 
Cal.,  the  thermal  disturbance  being  made  up  of  the  heat  liberated  by 
the  conversion  of  the  terebenthene  into  the  camphene  type  (418"6 
Cal.),  and  its  subsequent  combination  with  hydrogen  chloride,  the 
latter  change  developing  +20-3  Cal. 

Calorimetric  experiments  on  the  direct  saturation  of  these  hydro- 
carbons with  hydrogen  chloride  are  very  difficult,  but  the  results 
agree  well  with  those  obtained  by  combustion.  The  heat  of  dissolu- 
tion of  citrene  dihydrochloride  in  citrene  is  —4*65  Cal.,  and  the  heat 
of  dissolution  of  terebenthene  hydrochloride  in  terebenthene  is 
— 0*75  Cal.  The  excess  of  heat  developed  by  the  action  of  hydrogen 
chloride  on  terebenthene  is  not  due  to  the  crystallisation  of  the 
product,  but  to  a  partial  conversion  of  the  terebenthene  into  a  cam- 
l)liene.  C.  H.  B. 


Atomic  Weights  and  the  Densities  of  Liquids.     By  A.  Moulin 
{Gompt.  rend.,  112,  1209 — 1211). — This  paper  contains  a  number  of 
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calcnlations  in  whicb.  the  author  endeavours  to  show  that  "  the 
product  of  the  atomic  weight  of  a  liquid  substance  into  its  density  is 
the  sum  of  the  corresponding  products  of  its  elements." 

C.  H.  B. 

Study  of  Evaporation.  By  C.  Schall  and  L.  Kossakowsky 
(Zeit.  physikal.  Chem.,  8,  158—182  and  241— 271).— The  apparatus 
employed  by  the  authors  is  that  shown  in  the  figure.  The  retort  A 
holds  the  liquid  under  examination,  which  is  heated  by  the  vapour  of 
the  same  liquid  contained  in  the  vessel  B.  The  tube  E,  ending  in  the 
globe  LL  and  worm,  serves  as  a  condenser  for  the  vapour  of  the 
liquid  in  B,  and  in  this  is  placed  the  thermometer  which  indicates  the 
temperature  of  the  vapour,  and  consequently  also  that  to  which  A  is 
heated.     The  tube  C  leads  from  the  retort  A  to  the  bent  tubes  1,  2,  8, 


and  4,  which  form  a  siphon  arrangement  to  two  U -tubes.  The 
short  tube  0  connects  C  with  the  end  G  of  the  siphon  tubes,  and 
serves  to  establish  a  uniform  pressure  in  the  whole  system,  and  is  also 
used  for  filling  the  retort  by  means  of  the  tap  funnel  s.  The  con- 
densation of  the  vapour  which  passes  through  the  tube  C  is  effected 
by  surrounding  this  with  the  vessel  M,  which  is  kept  filled  with  water 
of  a  definite  temperature,  or,  if  necessary,  with  a  mixture  of  snow  and 
salt.     The  tube  G  ends  in  the  Bunsen  valve  at  F,  which  serves  to 
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keep  the  pressure  in  the  interior  of  the  apparatus  constant.  When 
working  under  reduced  pressure,  both  V  and  F  are  connected  by 
means   of  a  "J""^^^®  ^^^  manometer  J  with  the  air-pump,  and  any 


desired  pressure  can  then  be  obtained.  The  temperature  of  the 
siphon  tubes  is  kept  constant  by  surrounding  them  with  water,  and 
that  of  the  tubes  3  and  4  can  be  ascertained  by  means  of  the  thermo- 
meter W.  Tube  4  is  carefully  calibrated  and  divided  into  millimetres, 
and  the  rise  of  liquid  in  this  tube  serves  to  measure  the  amount  which 
passes  over  in  a  given  time  from  the  retort  A. 

Experiments  were  made  with  a  large  number  of  organic  compounds. 
The  results  show  that  the  times  required  for  the  evaporation  of  equal 
weights  of  different  substances  under  the  same  pressure,  near  the 
ordinary  boiling  point  and  with  a  constant  fall  in  tension,  are  inversely 
proportional  to  the  molecular  weights.  Only  the  first  members  of  the 
alcohol  series  form  exceptions  to  this  rule.  The  most  probable  ex- 
planation of  the  above  relation  is  found  in  the  behaviour  of  the 
diffusion  coefficients,  which,  when  reduced  to  the  above  experimental 
temperatures,  pressure  (760  mm.),  and  volume,  are  found  to  be  pro- 
portional to  the  absolute  boiling  points  under  atmospheric  pressure. 

H.  C. 

Determination  of  Molecular  Weights  by  the  Boiling  Point 
Method.  By  E.  Beckmann  (Zeit.  physikal.  Chem.,  8,  223 — 228). — 
The  difficulty  in  accurately  determining  the  boiling  point  of  a  solu- 
tion increases  with  the  difference  of  temperature  which  exists  between 
the  heated  liquid  and  the  outside  air.  This  may  be  overcome  by  sur- 
rounding the  liquid  containing  the  solution  by  an  outer  vessel  con- 
taining the  solvent  and  kept  at  the  boiling  temperature.  The  inner 
vessel  A,  which  contains  the  solution,  is  of  the  same  form  as  that 
used  in  the  freezing  point  determinations  (this  vol.,  p.  784)  ;  it  is 
25  mm.  wide,  with  platinum  wire  sealed  into  the  bottom  and  filled  to 
a  height  of  about  35  to  40  mm.  with  glass  beads  (Abstr.,  1890,  323). 
This  is  surrounded  by  the  vessel  B,  containing  about  20  c.c.  of  the 
solvent,  which  is  to  act  as  a  jacket  to  A.  The  two  vessels  are  kept 
from  actual  contact  by  means  of  the  asbestos  paper  a,  and  both  are 
connected  with  reflux  condensers  Ki  and  K.  The  thermometer  used 
in  the  determinations  is  inserted  in  A,  and  is  similar  to  that  described 
in  the  former  paper  (loc.  cit.).  The  chamber  C,  which  is  constructed 
of    asbestos    cardboard,   is    heated    by   means   of    ordinary   Bunsen 
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burners,  and  tlie  apparatus  itself  is  protected  from  the  direct  action  of 
the  flame  by  the  asbestos  rings  Ih  and  h^.  S,  S  serve  to  carry  off  the 
products  of  combustion.     Direct  heating  of    the  solutions   is   only 


necessary  in  the  case  of  water,  when  a  small  flame,  which  does  not 
actually  come  into  contact  with  the  vessels  A  and  B,  may  be  used. 
In  all  other  cases  the  heat  transferred  from  C  is  sufficient  to  raise 
the  solution  even  in  the  inner  vessel  to  the  boiling  point.  The  outer 
vessel  B  may  be  made  of  either  glass  or  copper.  Experiments  with 
this  apparatus  are  quoted,  showing  that  it  gives  correct  results  in 
molecular  weight  determinations.  H.   C. 

Influence  of  Alkaline  Bases  on  the  Solubility  of  Alkaline 
Salts.  By  Engel  {Comjjt.  rend.,  112,  1130— 1132).— When  sodium 
hydroxide  is  added  to  a  solution  of  sodium  chloride  saturated  at  0^, 
one  equivalent  of  the  hydroxide  precipitates  half  an  equivalent  of  tlie 
salt,  or  1  mol.  of  the  salt  is  precipitated  for  each  molecule  of  the 
anhydrous  oxide,  NaoO,  added.  At  first,  the  sum  of  the  molecules  is 
a  little  lower,  but  afterwards  it  is  a  little  higher,  than  would  be  the 
case  if  the  law  were  exactly  true.  Sodium  hydroxide  behaves  in  a  similar 
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manner  with,  solutions  of  sodium  nitrate,  and  potassium  hydroxide 
precipitates  potassium  bromide,  iodide,  or  nitrate  according  to  the 
same  approximate  law.  Ammonia,  on  the  other  hand,  increases  the 
solubility  of  ammonium  chloride,  a  result  doubtless  due  to  the  forma- 
tion of  the  double  compound  described  by  Troost.  C.  H.  B. 

Influence  of  Potassium  Salts  on  the  Solubility  of  Potassium 
Chlorate.  By  C.  Blarez  {Compt.  rend.,  112,  1218—1215).— 
Saturated  solutions  of  potassiam  chlorate,  when  mixed  with  solutions 
of  potassium  hydroxide  or  other  potassium  salts,  deposit  part  of  the 
chlorate.  The  sum  of  the  quantity  of  the  chlorate  remaining  in  solu- 
tion and  the  potassium  in  the  salt  added  remains  constant,  this  sum 
being  equal  to  the  weight  of  chlorate  that  would  be  dissolved  in  pure 
water  at  the  particular  temperature.  Potassium  chlorate,  therefore, 
behaves  in  the  same  manner  as  other  potassium  salts.         C.  H.  B. 

Magnitude  of  the  Pressure  in  Co-existing  Phases  of  Mix- 
tures, especially  in  Salt  and  Acid  Solutions.     By  J.  D.  van  der 

Waals  {Zeit.  physikal.  Chem.,  8,  188 — 214). — An  application  of  the 
results  obtained  in  a  former  paper  (Abstr.,  1890,  556)  to  the  case  of 
dilute  solutions.  The  author  arrives  at  the  conclusion  that  it  is 
necessary  to  assume  the  occurrence  of  the  dissociation  of  electrolytes 
in  dilute  solutions,  but  that  there  is  a  certain  specific  attraction 
between  the  solvent  and  dissolved  substance  which  should  also  be 
taken  into  account.  H.  C. 

Change  of  Colour  of  Salt  Solutions.  By  D.  Isaachsen  (Zeit 
physikal.  Ghem.,  8,  145 — 149). — According  to  Wiedemann,  the  well- 
known  colour  change  which  takes  place  on  heating  a  solution  of 
cupric  chloride  is  due  to  the  existence  of  diiferent  hydrates  at  dif- 
ferent temperatures,  and  is  accompanied  by  a  change  of  direction  in 
the  curve  for  the  electrical  conductivity  of  the  solution.  The  author 
has  examined  a  solution  containing  13' 1  per  cent.  CuCl2,2H20,  the 
colour  of  which  changes  from  blue  to  green  at  about  60°.  The  con- 
ductivity was  determined  for  temperatures  between  11*6°  and  74°. 
The  results,  when  plotted  against  the  temperatures,  give  a  uniform 
curve,  the  conductivity  at  any  temperature  being  given  by  \^o 
=  Xoo„  [1  +  0-01841(^  -  20)  -  0-0000405(^  -  20)-].  No  sudden 
change  of  any  kind  is  observed  at  the  point  corresponding  with  the 
colour  change.  Similar  results  were  obtained  with  a  solution  of 
cobalt  bromide  containing  21*8  per  cent.  CoBrg.  From  this  the 
author  concludes  that  the  electrical  conductivity  of  the  solution 
affords  no  clue  to  the  cause  of  the  colour  change. 

In  order  to  ascertain  whether  the  dissociation  theory  affords  any 
explanation  of  the  phenomena,  solutions  of  the  above  salts  were  also 
examined  both  by  the  freezing  point  and  vapour  pressure  methods. 
The  molecular  reductions  obtained  by  the  two  methods  were  the 
same  in  both  cases,  so  that  no  conclusion  is  to  be  arrived  at  by  this 
means.  H.  C. 
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Theory  of  Double  Linkage.  By  Z.  H.  Skraup  (Monatsh.,  12, 
146 — 150). — In  a  double  linkage,  the  two  bonds  may  have  either  an 
equal  or  an  unequal  value.  Against  the  latter  assumption,  there  is 
the  case  of  the  production  of  tartaric  acid  from  maleic  and  fumaric 
acids,  whilst  the  former  is  not  in  keeping  with  the  fact  that  in 
additive  reactions  only  one  of  the  bonds  of  a  double  linkage  is 
broken.  We  should  have  then  to  assume  that  the  two  bonds  are  at 
the  same  time  both  equal  and  unequal.  This  apparent  contradiction 
becomes  intelligible  if  we  take  into  account  the  internal  motion  of  the 
atoms  within  the  molecule.  In  ethane,  the  two  carbon  atoms  may  be 
regarded  as  approaching  and  receding  from  one  another  along  the 
line  representing  their  bond  of  union.  In  ethylene,  on  the  other 
hand,  the  motion  of  the  carbon  atoms  towards  one  another  may  be 
supposed  to  take  place  in  the  direction  of  each  bond  of  union  alter- 
nately, so  that  as  they  are  approaching  one  another  in  the  one  direc- 
tion, they  are  receding  from  one  another  in  the  other.  Each  bond  of 
union  would  thus  become  alternately  the  stronger  and  the  weaker. 
Among  a  large  number  of  molecules,  such  as  those  of  maleic  acid,  to 
each  phase  in  the  one  direction  there  will  be  a  corresponding  one  in 
the  other,  so  that  by  the  addition  of  two  unlike  elements  or  groups, 
equal  numbers  of  unlike  molecules  will  result ;  hence,  for  instance, 
the  production  of  inactive  malic  acid.  The  motion  which  is  here 
assumed  will  depend  not  only  on  outside  influences,  sucli  as  that  of 
temperature,  but  also  on  the  intramolecular,  chemical  attractions,  and 
in  this  we  have  an  explanation  for  the  fact  that  some  unsaturated  com- 
pounds undergo  additive  change  readily  and  others  only  with  difficulty. 

H.  C. 
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Preparation  of  Hydrobromic  Acid.  By  W.  Feit  and  K.  Kubier- 
schky(/.  Pharm.  [5],  24, 159—160  ;  ivomPharm.  ZeiLEuss.,30,298). 
— Although  concentrated  sulphuric  acid  decomposes  potassium  bromide 
witli  liberation  of  bromine,  when  a  more  dilute  acid  is  used  there  is 
no  evolution  of  bromine.  To  obtain  pure  hydrobromic  acid,  150  c.c. 
of  sulphuric  acid  of  1'41  sp.  gr.  is  poured  on  to  100  grams  of  coarsely- 
powdered  potassium  bromide,  and  the  mixture  warmed  gently  and 
shaken  until  the  salt  is  dissolved.  The  liquid  is  then  submitted  to 
distillation ;  it  begins  to  boil  at  about  126°,  and  the  temperature 
slowly  rises  to  150°,  at  which  point  almost  the  whole  of  the  hydro- 
bromic acid  passes  over ;  then  the  temperature  rapidly  goes  up  to 
200°,  and  traces  of  sulphuric  acid  are  mechanically  carried  over.  The 
process  is  now  stopped,  as  between  200°  and  250°  only  small  quan- 
tities of  hydrobromic  acid,  mixed  with  a  little  sulphuric  acid,  pass 
over.  The  distillate  is  redistilled,  collecting  only  what  passes  over 
at  126°;  this  has  a  sp.  gr.  of  1*49,  contains  48  per  cent,  of  HBr,  is 
colourless,  and  contains  neither  sulphuric  acid,  sulphurous  acid,  nor 
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bromine.  150  grams  of  bromide  yield  about  200  grams  of  acid.  If 
the  bromide  contains  bromate,  the  receiver  is  changed  when  the  dis- 
tillate becomes  colourless  ;  the  acid  thus  obtained  containing 
bromine  is  treated  with  a  little  sodium  sulphite  and  rectified  with  the 
rest.  Gaseous  hydrobromic  acid  may  be  obtained  by  distilling  the 
solution  containing  48  per  cent,  from  anhydrous  calcium  bromide. 

J.  T. 

Diammonium  Semisulphate,  (N2H4)2,H2S04.  By  T.  Cqrtius 
{J.  pr.  Ghem.  [2],  44,  101— 102). —  The  hydrazine  sulphate, 
N2ll4,H2S04,  described  in  previous  communications  (Curtius  and  Jay, 
Abstr.,  1889,  340;  Curtius  and  Schulz,  this  vol.,  p.  263)  is  not  the 
normal  but  the  acid  sulphate  of  hydrazine. 

JDiammonium  semisulphate,  (N2H4)2,H2S04,  the  normal  salt,  is  ob- 
tained when  hydrazine  hydrate  is  neutralised  with  sulphuric  acid, 
and  the  solution,  after  concentration,  evaporated  to  dryness  in  a 
vacuum.  It  crystallises  in  large,  glassy,  flat,  anisotropic  prisms, 
melts  at  85^,  is  extremely  deliquescent,  has  a  neutral  reaction,  and  is 
precipitated  from  its  aqueous  solutions  as  an  oil  on  the  addition  of 
alcohol,  in  which  it  is  insoluble.  The  addition  of  a  crystal  of  the 
salt  and  rubbing  with  a  glass  rod  causes  the  oily  sulphate  to  become 
crystalline.  W.  P.  W. 

Electrolysis  of  Fused  Compounds  of  Boron  and  Silicon. 
.By  A.  MiNET  (Compt.  rend.,  112,  1215—1218). — Sodium  chloride 
(60  parts)  is  mixed  with  sodium  aluminium  fluoride  (30  parts),  and  to 
this  mixture  at  the  moment  of  fusion  is  added  silica  (5  parts)  and 
alumina  (5  parts).  The  mass  is  kept  fused  at  700 — 1000°  in  an  iron 
crucible,  lined  with  carbon,  which  serves  as  the  cathode.  The  anode 
consists  of  compressed  carbon.  The  nature  of  the  product  depends 
on  the  composition  of  the  bath  and  the  strength  of  the  current. 
Some  of  the  products  had  the  following  composition  : — 

Al 95-5      98-4      97-67      96-80      92-60      8980      93-40 

Si 0-33      1-33        1-74        1-60        6-10        8-90        I'OO 

Ee 0-17      0-63        0-59        1-60        1-30        1-57        &66 

The  alloy  containing  the  highest  proportion  of  silicon  has  a  tensile 
strength  greater  than  that  of  pure  aluminium. 

If  boric  anhydride  is  substituted  for  the  silica,  alloys  of  aluminium 
and  boron  are  obtained,  in  which  the  proportion  of  boron  may  rise  to  as 
much  as  80  per  cent.  The  alloy  is  easily  separated  from  the  excess  of 
aluminium  by  the  action  of  sodium  hydroxide.  C.  H.  B. 

Sodium  and  Potassium  Nitrite.  By  H.  N.  Warren  (Chem. 
News,  63,  294). — A  very  sensitive  surface  of  spongy  platinum  is 
obtained  by  soaking  asbestos  yarn  in  a  solution  of  platinum  oxalate, 
made  by  heating  freshly  prepared  platinic  chloride  at  400°  F.,  until 
no  more  chlorine  is  evolved,  then  boiling  the  residue  with  a  slight 
€xcess  of  sodium  carbonate,  finally  dissolving  it  in  oxalic  acid,  and 
concentrating  the  solution.  The  soaked  asbestos  yarn,  after  drying 
and  igniting,  is   exposed  to  a  current  of  ammonia  and  air  in  a  com- 
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bustion  tube,  tbe  remote  end  being  heated  by  a  Bunsen  to  start  the 
reaction ;  the  whole  platinised  surface  soon  becomes  intensely  hot, 
while  dense  clouds  of  ammonium  nitrite  rapidly  form,  and  are  con- 
ducted into  sodium  or  potassium  hydroxide,  where  the  corresponding 
nitrite  is  formed,  the  evolved  ammonia  being  used  for  producing  a 
further  supply  of  ammonium  nitrite.  D.  A.  L. 

Silver  Subchloride.  By  Guntz  (Compt  rend.,  112,  1212—1213). 
— Silver  subchloride  or  argentous  chloride,  Ag^Cl  (this  vol.,  p.  983), 
varies  in  colour  from  deep  violet-red  to  violet-black  ;  exposure  to  sun- 
light tending  to  convert  it  into  the  latter  modification,  without  loss 
of  chlorine.  When  heated,  it  splits  up  into  argentic  chloride  and 
metallic  silver.  It  is  not  attacked  by  dilute  nitric  acid,  but  when 
warmed  with  the  concentrated  acid,  it  is  converted  into  argentic 
chloride,  mixed  with  a  varying  proportion  of  argentous  chloride, 
forming  the  coloured  products  described  by  Gary  Lea  (Abstr., 
1888,  1).  Potassium  cyanide  decomposes  it  in  accordance  with 
the  equation  Ag^Gl  -f  2KCy  =  Ag  +  AgCy  -f-  KCl,  and  the  heat  of 
formation  was  determined  by  means  of  this  reaction.  Ag,  +  CI  = 
AgaGl  develops  +29-7  Cal.,  whilst  Ag  +  Gl  =  AgCl  develops 
4- 29*2  Gal.,  a  difference  similar  to  that  observed  in  the  case  of  the 
two  fluorides.     2AgGl  =  AggGl  +  Gl  would  absorb  —28-7  Gal. 

G.  H.  B. 

Some  Physical  Properties  of  Nickel  Carbon  Oxide  and  of 
other  Nickel  Compounds.  By  L.  Mono  and  R.  Nasim  {Zeit> 
physikal.  Chem.,  8,  150 — 157). — The  vapour  of  nickel  carbon  oxide 
burns  in  the  air  with  a  strongly  luminous  flame,  which  appears 
smoky  in  consequence  of  the  separation  of  metallic  nickel.  This 
flame  gives  only  a  somewhat  brilliant  continuous  spectrum.  In  a 
Geissler  tube,  the  vapour  of  the  compound  gives  the  spectrum  of 
carbon  monoxide  only. 

The  molecular  weight  of  the  compound  was  determined  by  the 
cryoscopic  method  in  a  benzene  solution.  The  value  found  was  176*5 
instead  of  170*6,  the  theoretical  number. 

The  sp.  gr.  and  coeflBcients  of  expansion  of  the  liquid  between  0° 
and  36°  were  also  measured.  The  sp.  gr.  at  0°  is  1*35618,  at  36° 
1*27132,  the  unit  being  water  at  4°.  The  mean  coefficient  of  cubic 
expansion  between  0°  and  36°  is  0*001853,  which  is  higher  than  that 
of  most  organic  or  inorganic  compounds.  The  sp.  gr.  at  the  boiling 
point  is  1*25406,  and  hence  the  molecular  volume  is  136*04.  The 
critical  temperature  calculated  from  the  formula  of  Thorpe  and 
Biicker  is  151°. 

The  refraction  was  measured  for  the  hydrogen  lines  a,  /5,  and  7, 
and  for  the  lithium,  sodium,  and  thallium  lines.  The  compound  is 
found  to  have  a  very  strong  dispersion,  greater  when  calculated  by 
Ketteler's  formula,  and  slightly  less  by  Gladstone's,  than  that  of 
carbon  bisulphide.  The  atomic  refraction  of  nickel  in  this  com- 
pound is  found  to  be  exceedingly  high,  at  least  three  times  greater 
than  that  calculated  from  observations  made  with  other  nickel  com- 
pounds.    This  fact  is  in  keeping  with  the  view  that  the  valency  of 


INORGANIC  CHEMISTRY.  1323 

nickel  in  nickel  carbon  oxide  is  greater  than  in  its  other  com- 
pounds, and  confirms  the  opinion  derived  from  the  study  of  the  other 
properties  of  this  substance  that  in  it  the  nickel  behaves  as  an  octad 
element.  H.  C. 

Action  of  Platinic  Hydroxide  on  Tungstates.  By  A.  Rosen- 
heim (Ser.,  24,  2397 — 2400). — The  author  has  made  the  experiments 
described  below  to  ascertain  the  course  of  the  reaction  between 
platinic  hydroxide  and  tungstates,  and  also  to  throw  further  light 
on  the  nature  of  the  compounds  obtained  by  Gribbs  (Abstr.,  1877, 
847). 

Platinic  hydroxide  is  prepared  by  boiling  a  solution  of  platinic 
chloride  in  hydrochloric  acid  with  an  excess  of  sodium  hydroxide 
solution,  and,  after  concentrating,  neutralising  with  acetic  acid,  the 
precipitate  being  washed  with  water  containing  acetic  acid ;  it 
generally  contains  a  small  quantity  of  alkali  salt.  The  yield  is  not 
a  good  one,  as  much  of  the  platinum  remains  in  solution. 

When  a  solution  of  a  pure  paratungstate  is  boiled  with  platinic  hydr- 
oxide, according  to  Gibbs'  directions  (loc.  cit.),  a  large  portion  of  the 
latter  dissolves,  forming  a  deep-red  liquid  ;  when  the  two  compounds 
are  heated  together  in  a  sealed  tube  at  250 — 300°,  somewhat  more 
platinic  hydroxide  is  dissolved,  and  a  deep  brownish-red  liquid 
is  formed,  but  in  neither  case  could  Gibbs'  compounds  be  isolated,  the 
reagents  separating  out  uncombined.  As  Gibbs  does  not  give 
analytical  data,  the  nature  of  his  compounds  cannot  be  suggested, 
but  it  may  be  that  they  consisted  of  paratungstates  containing 
mechanically  occluded  platinic  hydroxide,  coloured  by  partial  reduc- 
tion. Solutions  of  metatungstates  dissolve  platinic  hydroxide  in 
considerable  quantities  on  boiling,  and  still  more  readily  when  heated 
in  a  sealed  tube,  although  platinic  hydroxide  is  quite  insoluble  in 
water,  even  when  heated  with  it  in  a  sealed  tube  at  300° ;  on  evapo- 
rating these  solutions,  even  under  diminished  pressure,  nothing  but 
the  unaltered  reagents  was  obtained.  When  a  concentrated  solution 
of  normal  sodium  tungstate  is  boiled  with  platinic  hydroxide,  the 
solution  becomes  faintly  yellowish,  much  less  platinic  hydroxide 
being  dissolved  than  in  the  case  of  the  acid  salts  ;  this  is  opposed  to 
the  view  that  platinic  hydroxide  acts  as  an  acid.  The  strongly 
alkaline  solution  is  filtered  as  quickly  as  possible,  and,  on  cooling,  a 
neutral  compound,  exhibiting  the  reactions  of  a  paratungstate,  sepa- 
rates from  the  filtrate  in  small  yellow  needles  of  the  composition 
5Na20,7W03,2Pt02  +  SSH^O ;  this  cannot  be  recrystallised,  as  it 
then  undergoes  decomposition ;  on  this  account  a  further  yield  is  not 
obtained  by  concentrating  the  mother  liquor,  and  the  compound  can- 
not be  prepared  from  dilute  solutions  of  sodium  metatungstate.  It 
is  a  double  salt  of  sodium  paratungstate  (1  mol.)  and  sodium  platin- 
ate  (2  mols.),  as  the  following  experiment  proves.  When  the  calcu- 
lated quantities  of  sodium  paratungstate  and  platinic  hydroxide  are 
boiled  with  sodium  hydroxide  solution,  the  same  salt  is  formed,  but 
this  is  not  the  case  if  sodium  hydroxide  is  excluded. 

It  appears,  therefore,  that  platinic  hydroxide  has  very  weak  acidic 
properties  (comparable  with  those  of  alumina),  which  it  exhibits  only 
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with  such  alkaline   salts  as  normal  tungstates ;  it  dissolves  in  para- 
or  meta-tungstates  as  a  base.  A.  R.  L. 

Atomic  Weight  of  Bismuth.  Composition  of  Commercial 
Bismuth  and  of  Commercially  Pure  Bismuth.  By  R.  Schneider 
(/.  pr.  Chem.  [2],  44,  23 — 48). — A  controversial  paper,  in  which  the 
author  warmly  defends  Marignac's  determination  of  the  atomic  weight 
of  bismuth  from  the  criticisms  of  Classen  (this  vol.,  p.  525).  Classen, 
in  the  same  paper  (J.  pr.  Chem.  [2],  43,  134),  states  that  commer- 
cial bismuth  contains  several  units  per  cent.  ("  gauze  Procente ") 
of  copper,  iron,  and  lead,  and  that  purified  bismuth  procured  from 
various  sources  also  contains  considerable  quantities  (''  Procente")  of 
these  impurities.  To  show  how  misleading  are  these  statements,  the 
author  quotes  published  analyses  of  commercial  bismuth  by  v.  Sill, 
Barth,  and  himself,  and,  in  addition,  has  analysed  samples  of  com- 
mercial and  of  commercially  pure  bismuth  obtained  from  the  smalt 
works  of  Saxony,  since  these  furnish  about  three-fourths  of  the 
bismuth  annually  placed  on  the  market,  and  may  therefore  be  con- 
sidered to  supply  the  chief  qualities  of  the  metal  met  with  in  com- 
merce. Two  specimens  of  commercial  bismuth  from  the  smalt  works, 
I,  produced  prior  to  October  1,  1890,  and  II,  produced  subsequent  to 
that  date,  gave  the  following  numbers  : — 


Bl. 

Ag. 

Pb. 

Cu. 

Fe. 

As. 

s. 

Total. 

I.  99-791 

0-070 

0-084 

0-027 

0-017 

— 

trace 

99-989 

II.  99-745 

0-066 

0-108 

0-019 

trace 

0-011 

0-042 

99-991 

Three  samples  of  bismuth  sold  as  pure  were  analysed :  III,  puri- 
fied  from  Johanngeorgenstadt  metal  by  precipitation  of  the  basic 
nitrate  and  subsequent  reduction  ;  IV,  purified  from  Johanngeorgen- 
stadt metal  by  precipitation  of  the  oxychloride  and  subsequent  reduc- 
tion ;  V,  purified  from  smalt  works  metal  by  precipitation  of  the  oxy- 
chloride and  subsequent  reduction. 

Bi.  Ag.  Pb.  Cu.  Fe.  As.  Total. 

III.  99-922        —  ~        0-016      trace      0025      99963 

IV.  99-849      0-047      0-049      0-019      trace      0-024      99-989 
V.  99-892         —        0-065      0-032      trace      trace      99-989 

With  the  object  of  determining  to  what  extent  impurities  in  bis- 
muth are  retained  in  the  acid  mother  liquor  when  a  nitric  acid  solu- 
tion of  the  metal  is  precipitated  by  a  known  quantity  of  water, 
10  grams  of  sample  I  were  dissolved  in  some  excess  of  nitric  acid, 
and  the  solution  stirred  into  400  c.c.  of  water  heated  to  50°.  The 
precipitate,  after  washing  with  distilled  water,  and  drying  at  the 
temperature  of  a  water-bath,  weighed  6-5  grams ;  on  analysis,  the 
following  numbers  were  obtained  : — 


Bi. 

Ag.           Pb. 

Cu.       Fe.     Total. 

VI. 

9-9802 

0-0070  0-0084 

0-0027    0-0017  10-0000 

VII. 

5-2832 

0-0069  0-0081 

0-0025    0-0017   5-3024 

VIII. 

4-6960 

—   0-0003(4) 

0-0002(4)   —    4-6965 

IX. 

99-9893 

—   0-0064 

0-0043     —  100-0000 
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VI  gives  the  composition  of  the  metal  employed,  VII  that  of  the 
solid  constituents  of  the  acid  liquor,  VIII  that  of  the  basic  nitrate, 
and  IX  the  percentage  composition  of  the  metal  obtainable  from  it 
by  reduction.  ,  W.  P.   W. 

Compounds  of  Platinic  Chloride  with  Hydrogen  Chloride. 
By  L.  Pigeon  {Compt.  rend.,  112,  1218— 1220),— Red  crystals  of 
chloroplatinic  acid,  HaPtClcGHaO,  are  dissolved  in  a  small  quantity 
of  water  and  mixed  with  a  large  excess  of  concentrated  sulphuric 
acid.  A  yellow  precipitate  forms  which  consists  of  deliquescent, 
microscopic  crystals,  acting  strongly  on  polarised  light ;  they  have 
the  composition  HaPtClej^HoO. 

If  chloroplatinic  acid  is  heated  at  100°  in  a  vacuum  in  presence  of 
fused  potash,  it  melts  in  its  water  of  crystallisation  at  about  60° 
bubbles  of  gas  are  evolved,  and  after  two  or  three  days  at  100°  a 
solid,  crystalline,  reddish-brown  product  remains  of  the  composition 
HPtCl5,2H20.  When  the  latter  is  heated  in  a  vacuum  at  200°,  in 
presence  of  fused  potash,  it  loses  the  whole  of  its  water  and  hydrogen 
chloride,  and  is  converted  into  anhydrous  platinic  chloride,  but  the 
latter  loses  no  chlorine  so  long  as  the  temperature  is  kept  below  220°. 
At  360°,  half  the  chlorine  is  expelled  and  platinous  chloride  is 
obtained. 

The  decomposition  of  chloroplatinic  acid  would  seem  to  indicate 
that  it  is  really  a  hydrochloride  of  a  chloride  similar  to  those  de- 
scribed by  Engel,  thus,  PtCl4(HCl,2H20)(HCl,2HoO),2H20.  It 
afPords  a  further  illustration  of  the  importance  of  the  crystalline 
hydrate  HC1,2H20,  obtained  by  Pierre  and  Pachot.  C.  H.  B. 

Luteorhodium  Salts.     By  S.  M.  Jorgensen  (J.pr.  Chem.  [2],  44, 
48 — 62). — When  sodium  roseorhodium  pyrophosphate  (Abstr.,  1887, 
114)   is  heated  in   quantities  of  about  10  grams  at  110°  for  about  a 
week,  it  becomes  yellow  and  dissolves  to  a  large  extent  in  cold  water 
with  a  yellow  colour.     The  white,  insoluble  residue,  after  dissolution 
in  water  acidified  with  hydrochloric  acid  and  precipitation  with  dilute 
nitric  acid,  gives  a  white,  crystalline  compound  consisting  of  a  mix- 
ture  of   nitratopurpureorhodium   nitrate  and  luteorhodium  nitrate, 
from  which  the  latter  can  be  separated  by  a  tedious  process  described 
[at  length  in  the  paper.     Luteorhodium  salts  are  very  stable  and  can 
|be  prepared  much  more  easily  by   heating  chloropurpureorhodium 
[chloride  with  concentrated  aqueous  ammonia.     When  6  grams  of  the 
[chloride  is  heated  with  80  c.c.  of  25  per  cent,  aqueous  ammonia  con-, 
[tinuously  for  24  hours  at  100 — 102°,  about  0'6  gram  of  the  chloride 
remains  unattacked  and  the  product  consists  of  82*5  per  cent,  of  luteo- 
and  17*5  per  cent,  of  roseo-rhodium  chloride;  if  the  heating  is  continued 
for  four  days  with  quantities  of  3 — 5  grams  of  the  chloride,  about 
0*01  gram  only  remains  unaltered,  and  the  product  consists  of  luteo- 
salt  almost  entirely  free  from  the  roseo-salt.    The  luteorhodium  salts, 
as    anticipated    (J.    pr.    Chem.    [2],    34,    402),    show   considerable 
analogy  to  the  roseo-salts,  and  in  no  case  are  differently  coloured. 
As  distinguishing   characters,  the  conversion   of   the   roseorhodium 
chloride,  bromide,  iodide,  or  nitrate  into  purpureo-sa'.ts  on  the  one 
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hand  (see  Abstr.,  1887,  114)  and  the  precipitation  of  the  lateo-salts 
as  the  acicular  normal  orthophosphate  on  the  other  may  be  employed. 

Luteorliodium  nitrate^  (Rh,6NH3)3N03,  on  precipitation  with  dilute 
nitric  acid,  is  obtained  as  a  snow-white,  crystalline  powder  consisting 
of  small,  rhombic  prisms  and  aggregates  ;  when  crystallised  from  hot 
water,  it  forms  larger  crystals  showing  pyramidal  faces,  and  on  the 
addition  of  a  large  excess  of  concentrated  nitric  acid  to  the  dilute 
solution,  gives  a  voluminous  precipitate  consisting  of  needles  fre- 
quently aggregated  in  six-rayed  stars.  It  is  converted  into  the 
chloride  on  repeatedly  evaporating  it  to  dryness  with  hydrochloric 
acid.  One  part  of  the  salt  dissolves  in  48 — 49  parts  of  water  at  the  or- 
dinary temperature,  and  the  reactions  of  the  cold  saturated  solution 
with  a  number  of  reagents  are  given  in  the  paper. 

Luteorhodium  chloride,  (Rh,6NH3)Cl3,  crystallises  from  its  hot  solu- 
tion in  concentrated  hydrochloric  acid  in  anhydrous  forms,  and  may 
be  obtained  in  rhombic  tables,  or  not  infrequently  in  compact  needles, 
either  by  adding  concentrated  hydrochloric  acid  to  its  dilute  aqueous 
solution  or  to  that  of  the  nitrate.  It  crystallises  with  1  mol.  H2O  in 
large,  efflorescent  forms  when  the  neuti-al,  aqueous  solution  is  eva- 
porated over  sulphuric  acid.  It  dissolves  easily  in  water,  and  at  8° 
requires  7 — 8  parts  for  its  solution.  Digestion  with  hydrochloric 
acid  for  many  hours  at  the  temperature  of  the  water-bath  does  not 
convert  it  into  the  chloropurpureorhodium  chloride.  The  reactions 
of  a  2  per  cent,  aqueous  solution  with  a  number  of  reagents  are 
described. 

Luteorhodium  platinochloride,  2(Rh,6NH3)Cl3,3PtCl4,6H20,  is  ob- 
tained when  neutral  sodium  platinochloride  is  added  to  a  very  dilute 
solution  of  the  luteochloride,  and  the  lustrous,  tetragonal  prisms 
which  first  separate  are  kept  in  contact  with  the  mother  liquor  for 
some  time.  It  crystallises  in  orange-yellow,  hexagonal  forms,  is  in- 
soluble in  water,  and  when  dissolved  in  warm  water  containing 
hydrochloric  acid,  frequently  crystallises  from  the  solution  in  long 
needles  of  the  composition  2(Rh,6NH3)Cl3,2PtCl4,H.,0  (dried  at  100°), 
which  are  isomorphous  with  the  corresponding  cobalt  and  chromium 
salts ;  when  washed  with  alcohol  and  treated  with  water,  it  decom- 
poses into  luteorhodium  chloride  and  the  original  platinochloride. 

Luteorhodium  hromide.  (Rh.6NH3)Br3,  is  prepared  by  adding 
hydrobromic  acid  to  a  solution  of  the  nitrate  or  chloride.  It  crys- 
tallises in  thin,  almost  regular,  hexagonal  tables,  dissolves  easily  in 
Mater,  although  less  readily  than  the  chloride,  and  resembles  the 
latter  in  its  reactions. 

Luteorhodium  sulphate,  (Rh,6NIl3)23S04,5Pl20,  is  obtained  when 
the  chloride  is  decomposed  by  freshly  precipitated  silver  oxide  and 
water,  and  the  strongly  alkaline  filtrate  containing  luteorhodium 
hydroxide  in  solution  is  rendered  faintly  acid  with  sulphuric  acid, 
evaporated  to  one  half  on  a  water-bath,  mixed  with  60  per  cent, 
alcohol  until  an  opalescence  is  produced,  and  allowed  to  remain  at 
the  ordinary  temperature  for  about  24  hours.  It  crystallises  in  long, 
colourless,  lustrous  needles,  and  dissolves  in  43  parts  of  water  at  20". 
In  its  reactions,  it  resembles  the  nitrate. 

Luteorhodium  orthophosphate,  (Rh,6NH3)P04,4H20. — The  2  per  cent. 
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solutions  of  the  nitrate,  chloride,  bromide,  and  sulphate  are  not  pre- 
cipitated  by  ordinary  sodium  phosphate,  but  on  the  addition  of  am- 
monia an  amorphous  precipitate  of  the  orthophosphate  is  obtained, 
which,  in  contact  with  the  mother  liquor,  soon  crystallises  in  long, 
lustrous  needles. 

Sodium  luteorhodinm  pyrophof^phate,  (Rh,6NH3)2(P207)2N'a2,23H20, 
is  obtained  as  a  silky,  snow-white,  crystalline  precipitate  on  the 
addition  of  sodium  pyrophosphate  to  very  dilute  solutions  of  the 
neutral  luteorhodinm  salts.  It  crystallises  in  small,  hexagonal 
prisms  or  rhombic  tables,  and  is  almost  insoluble  in  water. 

W.  P.  W. 

Acid  Luteorhodium  and  Roseorhodium  Nitrates.  By  S.  M. 
JoRGENSEN  (/.  pr.  Ghem.  [2],  44,  63 — 66). — Luteorhodium  hydrogen 
nitrate,  (Rh,6NH3)3N03,HN03,  is  obtained  by  adding  to  a  solution 
of  1  gram  of  luteorhodium  nitrate  in  100  c.c.  of  water  about  400  c.c. 
of  concentrated  nitric  acid,  filtering  through  pumice,  washing  once 
with  concentrated  nitric  acid,  then  once  with  absolute  alcohol,  and 
finally  drying  in  a  current  of  dry  air  during  12 — 24  hours.  It  crys- 
tallises in  long,  colourless  needles,  and,  like  all  the  following  salts,  is 
decomposed  into  the  normal  nitrate  by  water  and  dilute  alcohol. 

Luteocobalt  hydrogen  nitrate,  (Co,6NH3)3N'03,HN03,  prepared  in 
like  manner,  crystallises  in  orange-yellow  needles,  and,  like  the 
rhodium  salt,  does  not  lose  nitric  acid  when  powdered  and  mixed 
with  absolute  alcohol. 

Luteochromium  hydrogen  nitrate,  (Cr,6NH3)3N'03,HN03,  like  the 
following  compounds,  undergoes  partial  decomposition  on  treatment 
with  absolute  alcohol,  and  the  washing  with  this  reagent  is  there- 
fore omitted  in  its  preparation.  It  crystallises  in  lemon-yellow 
needles,  and  cannot  be  heated  at  100°  without  decomposition. 

Roseorhodium  hydrogen  nitrate,  (Rh,5NH3,H20)3!Nr03,HN03,  crys- 
tallises in  colourless  needles,  and  on  titration  by  aqueous  soda  with 
litmus  and  with  perfectly  neutral  silver  nitrate  solution  as  indicators, 
gives  numbers  indicating  respectively  the  presence  of  one  or  two 
molecular  proportions  of  nitric  acid,  a  result  due  to  the  basic 
character  of  roseo-salts  which  render  litmus  blue,  although  they  do 
not  precipitate  neutral  silver  nitrate. 

Boseocobalt  hydrogen  nitrate,  (Co,5N'H3,H20)3N'03,HN'03,  crystal- 
lises in  needles  having  the  colour  of  the  ordinary  roseocobalt  salts. 

Boseochromium  hydrogen  nitrate,  (Cr,5NH3,H20)3N03,HN03,  crys- 
tallises in  needles  having  perhaps  a  colour  slightly  more  yellow  than 
that  of  the  normal  salts.  W.  P.  W. 


Mineralogical   Chemistry, 


Aguilarite,  a  new  Species.  By  F.  A.  Genth  (Amer.  /.  Sci.,  41, 
401 — 403). — This  interesting  mineral  was  found  by  Mr.  Aguilar,  the 
Superintendent  of  the  San  Carlos  mine,  at  Guanajuato,  Mexico.  The 
crystals  are  isometric,  being  skeleton  dodecahedra  with  only  the  edges 
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well  developed.  The  colour  is  iron-black,  fracture  hackly,  hardness 
2*5,  and  sp.  gr.  7'586.  Analysis  gave  results  in  accord  with  the 
formula  AggSjAgsSe.  B.  H.  B. 

Seleniferous  Bismuthinite  and  Guanajuatite.  By  F.  A.  Gexih 
(Amer.  J.  Sci.,  41,  402 — 403). — A  specimen  received  by  the  author  as 
crystallised  guanajuatite  proves  on  analysis  to  be  a  seleniferous 
bismuthinite  of  the  composition  4Bi2S3,Bi2Se3.  This  result  sug- 
gested a  repetition  of  the  analysis  of  guanajuatite  with  a  specimen 
that  came  from  an  old  German  collection.  The  results  of  the  analysis 
correspond  with  the  formula  Bi2S3,2Bi2Se3.  It  is  probable  that 
the  same  mineral  has  been  analysed  by  Frenzel,  and  the  existence  of 
the  species  cannot  be  questioned.  B.  H.  B. 

Griphite,  a  new  Phosphate  from  Dakota.  By  W.  P.  Headdex 
(Amer  J.  Sci.,  41,  415 — 417). — The  mineral  described  was  found  in 
bhe  Riverton  lode,  near  Harney  City.  It  occurs  in  the  granite  in 
kidney-shaped  masses,  some  of  which,  weigh  upwards  of  50  lbs. 
The  mineral  has  a  sp.  gr.  of  3*401  and  a  hardness  of  5*5.  Carefully 
selected  material  gave  on  analysis  the  following  results  : — 

P2O5.  MnO.        CaO.        AloO^-        ^eO.       MgO.      Na^O.       KoO. 

38-52       29-64       7-47       10-13      4-00       0-15       5-52      0-30 

H2O.  CI.  Insol.  Total. 

4-29        0-11        0-16         100-29 

From  these  results  the  author  calculates  the  formula  PaR'jOio, 
which  is  a  salt  corresponding  with  normal  phosphoric  acid,  and 
in  it  R  =  (Mn,  Ca,  Fe,  Ho,  Naa)!  +  Al|.  For  this  new  phosphate 
the  name  of  griphite  is  suggested,  from  r^/picpo^  (puzzle)  in  allusion  to 
its  unusual  and  somewhat  enigmatical  composition. 

The  author  also  describes  a  phosphate  occurring  in  nodules  in  the 
granite  of  the  Nickel  Plate  tin  mine,  Dakota.  The  mineral  is  dark- 
green,  has  a  hardness  of  5,  and  a  sp.  gr.  of  3'612.  On  analysis,  it 
yielded  results  from  which  the  author  calculates  the  formula  4R^3P04 
-f  9R"3P208,  showing  that  the  mineral  cannot  be  regarded  as  identical 
with  triphylite.  B.  H.  B. 

Alunite  and  Diaspore  from  Colorado.  By  W.  Ceoss  (Amer, 
J.'  Sci.,  41,  466 — 475). — The  occurrences  described  by  the  author  lie 
between  the  mining  towns  of  Silver  Cliff  and  Rosita,  in  Custer  Co., 
Colorado,  of  which  district  a  sketch  of  the  geology  is  given.  The 
area  is  regarded  by  the  author  as  practically  a  volcano,  with  two 
vents  in  particular,  which  became  true  solfataras,  and  about  them  the 
rhyolite  has  been  altered  at  the  one.  Democrat  Hill,  to  an  alanite 
rock,  and  at  the  other,  Mt.  Robinson,  to  an  alunite-diaspore  rock.  In 
th.e  latter  locality,  there  occurs  a  rough,  finely  cellular  rock,  consist- 
ing of  bluish  quartz  and  a  transparent,  colourless  mineral  in  irregular 
grains.  This  mineral,  at  first  supposed  to  be  alunite  in  an  unusually 
puie  state,  was  analysed  and  found  to  be  diaspore,  a  result  confirmed 
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by  a  study  of  its  physical  and  optical  properties.  There  is  but  little 
evidence  upon  which  to  base  a  theory  as  to  the  origin  of  this  mineral ; 
but  it  seems  probable  that  it  is  here  a  result  of  the  destruction  of 
alunite.  B.  H.  B. 

Columbite  of  the  Black  Hills,  Dakota.  By  W.  P.  Blake 
(Amer.  J.  Sci.,  41,  403 — 405). — The  specimens  of  columbite  collected 
by  the  author  in  1884  have  been  preserved  with  the  intention  of  pre- 
paring a  full  description  as  soon  as  the  chemical  investigation  could 
be  completed.  As  the  numerous  analyses  published  by  W.  P.  Headdea 
(this  vol.,  ]).  886)  supply  this  want,  the  author  now  gives  the  results 
of  a  crystallographic  study  of  the  specimens.  Some  of  the  principal 
measurements  for  the  identification  of  the  faces  are  given,  and  for 
comparison  the  calculated  angles  obtained  from  the  axial  ratio  esta- 
blished by  E.  S.  Dana,  a:b  :c  =  0-8285  :  1  :  0-88976. 

B.  H.  B. 

Polycrase  of  North  and  South  Carolina.  By  W.  E.  Hidden 
and  J.  B.  Mackintosh  (Ainer.  J.  Sci.,  41,423—425). — The  occurrence 
and  composition  of  this  mineral  were  recently  announced  by  the 
authors  (Abstr.,  1890,  854).  Their  later  attempts  in  the  separation 
of  the  metallic  acids  have  given  more  satisfactory  results,  as  the 
initial  fusion  was  made  with  potassium  hydrogen  sulphate,  and  not 
with  the  sodium  salt  previously  used.  The  results  have  enabled  the 
authors  to  identify  the  mineral  as  polycrase,  and  to  deduce  for  the 
species  the  formula 

3(Nb,O5,5TiO2),l0(2RO  +  H^O), 

or,  if  H2O  is  grouped  under  the  general  head  of  RO,  the  simple  form 
Nb2O5,5TiOo,10RO. 

It  is  evident  that  this  mineral  is  not  merely  an  isomorphous  mix- 
ture of  a  niobate  and  a  titanate,  but  that  it  is  a  definite  salt  of  a 
complex  inorganic  acid,  a  niobo-titanate.  The  discovery,  by  the  aid 
of  the  spectroscope,  of  the  presence  of  scandium  in  this  polycrase 
adds  to  its  interest.  B.  H.  B. 

Axinite,  Eudialyte,  Titanite,  and  Monticellite.  By  F.  A. 
Genth,  S.  L.  Penfield,  and  L.  V.  Pirsson  (Amer.  J.  Sci.,  41,  394^ 
400). — 1.  Axinite. — The  authors  describe  three  new  varieties  of  this 
mineral.  The  first  variety  is  found  as  a  great  rarity  at  Franklin, 
New  Jersey.  The  crystals  are  of  a  yellow  colour,  and  are  of  interest, 
as  they  have  a  very  unusual  habit  and  possess  some  rare  planes.  On 
analysis,  the  crystals  yielded — 

Ignitioa.       SiO..        B2O3.        AI2O3.       Fe.Pa.       CuO.        ZnO.        MnO. 
0-76        42-77       510       1673       1-03      012       1-48       1369 

MgO.  CaO.  Total. 

0-23         18-25         100-16 

The  mineral  therefore  contains  a  higher  percentage  of  manganese 
than  has  ever  before  been  observed. 

The    second   variety   described   was   obtained    from    Guadalcazar, 
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Mexico,  where  it  is  found  in  minute  crystals  associated  with  white 
felspar.  The  colour  is  sage-green,  and  the  sp.  gr.  3*299.  The  crys- 
tals are  tabular,  with  curved  or  uneven  faces.  Analysis  gave  the 
following  results : — 

Ignition.     SiOj.      B2O3.   AI2O3.  FesOg.    CuO.     MnO.    MgO.      CaO.      Total. 
075      42-85     5-17   16-96   5-00    0-19     9-59     0-87     18-49     99-87 

The  last  variety,  from  McKay's  Brook,  consists  of  very  small, 
brown,  tabular  crystals,  arranged  so  as  to  form  a  somewhat  columnar, 
granular  rock. 

2.  Eudialijte. — The  authors  describe  crystals  of  eudialyte  from 
Magnet  Cove,  Arkansas.  The  description  is  in  accord  with  that  given 
by  J.  F.  Williams  in  1890. 

3.  Titanite. — One  of  the  rarer  minerals  of  Magnet  Cove  is  titanite. 
It  occurs  in  small,  brown  crystals  giving  on  analysis  the  following 
results:  — 


gnition, 

.        Si02. 

TiOo. 

FeO. 

MgO. 

CaO. 

Total. 

0-57 

30-84 

39-35 

0-73 

trace 

28-26 

99-75 

4.  MonticelUte. — Among  the  minerals  from  Magnet  Cove,  the  very 
i-are  species  monticellite  has  been  discovered.  The  crystals  are  charac- 
terised by  the  development  of  the  brachypinacoid  and  of  the  brachy- 
dome  2Po6,  and  in  these  respects  they  differ  from  those  of  European 
localities.  On  analysis,  the  mineral  yielded  results  corresponding 
with  the  formula  (Mg,Mn,Fe)2Si04,Ca2Si04.  B.  H.  B. 


Organic    Chemistry. 


Calculation  of  the  Melting  and  Boiling  Points  of  Normal 
Paraffins.  By  J.  Hinrichs  (Compt.  rend.,  112,  1127— 1130).— The 
author  shows  that  the  melting  and  boiling  points  of  the  normal  par- 
affins calculated  by  means  of  his  formula  (Compt.  rend.,  112,  998) 
affree  well  with  the  actual  determinations  made  by  Krafft. 

C.  H.  B. 

Isomeric    Change   in  Unsaturated   Hydrocarbons.      By  A. 

Favorsky  (/.  pr.  Chem.  [2],  44,  208 — 238).— The  scheme  proposed 
by  the  autiior  (J.  pr.  Chem.  [2],  37,  382)  to  explain  the  isomeric 
change  of  mono-substitution  derivatives  of  acetylene  into  di-substitu- 
tion  derivatives  by  the  action  of  alcoholic  potash  finds  an  exception 
in  the  case  of  allylene.  When  the  latter  is  treated  with  alcoholic 
potash,  ethylisopropenyl  ether,  a  compound  which  does  not  yield  iso- 
allylene  under  the  ordinary  conditions,  is  obtained.  The  cause  of  this 
appeared  at  first  to  be  that  isoallylene  is  gaseous,  and  must  conse- 
quently develop  a  much  higher  vapour  tension  when  heated  than  the 
liquid  derivatives  ;  this  tension  on  reaching  a  certain  limit  would 
prevent  the  further  dissociation  of  the  ether.    According  to  this  view, 
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the  ether  when  heated  ought  to  undergo  partial  dissociation  into  iso- 
allylene ;  this  is  not  the  case,  however,  the  compound  remaining 
unaltered  when  heated  in  a  sealed  tube  at  100 — 200°  either  by  itself, 
or  with  concentrated  alcoholic  potash  or  potassium  hydroxide 
moistened  with  alcohol.  The  hypothesis  that  there  is  a  tendency 
for  the  formation  of  methyl  groups  is  borne  out  by  experiment  (see 
below),  whilst  the  fact  that  isoallylene  could  only  be  formed  from 
ethylisopropenyl  ether  by  the  removal  of  hydrogen  from  a  methyl 
group  explains  the  stability  of  the  latter. 

Isoallylene  was  prepared  by  Gustavson  and  Demianoff's  method 
(Abstr.,  1889,  29) ;  it  only  contained  slight  traces  of  allylene,  if  any. 
When  an  alcoholic  solution  of  isoallylene  (prepared  at  0°)  is  heated 
with  alcoholic  potash  in  a  sealed  tube  at  160 — 170°  for  12  hours,  the 
residual  gas  appears  to  contain  more  allylene  than  before  the  experi- 
ment, which  is  perhaps  due  to  the  circumstance  that  the  latter  is  less 
easily  attacked  by  the  alkali  than  isoallylene,  whilst  the  same  ethyl- 
isopropenyl ether  is  formed  as  in  the  case  of  allylene  (see  above). 

When  the  so-called  diallyl  (b.  p.  60°),  prepared  according  to  Berthe- 
lot  and  Lucas'  directions  {Gompt.  rend.,  42,  233),  is  heated  in  a  sealed 
tube  with  alcoholic  potash  for  six  hours  at  170°,  and  the  portion  of 
the  product  boiling  below  85°  is  again  heated  with  alcoholic  potash 
for  the  same  time  at  200°,  this  being  repeated,  an  isomeric  hydro- 
carbon boiling  at  80 — 85°  is  obtained,  together  with  a  small  quan- 
tity of  a  substance  boiling  at  202'.  This  hydrocarbon  (b.  p.  80 — 85°) 
is  dissolved  in  twice  its  volume  of  dry  ether  and  treated  with  bromine 
(2  mols.)  at  0°.  The  mixture  is  placed  in  the  dark  for  24  hoars,  then 
poured  into  a  dish,  the  ether  allowed  to  evaporate,  and  the  liquid  por- 
tion of  the  residue  removed  by  treating  it  with  absolute  alcohol  (see 
below),  the  solid  portion  being  crystallised  from  benzene;  it  melts  at 
140 — 160°.  The  tinely  powdered  substance  is  shaken  with  successive 
portions  of  light  petroleum,  whereby  a  compound  melting  at  180°  re- 
mains, whilst  a  crystalline  product  melting  at  107°  is  obtained  on 
evaporating  the  petroleum.  When  the  above-mentioned  alcoholic 
solution  is  diluted  with  water,  and  the  precipitated  oil  placed  over 
concentrated  sulphuric  acid,  crystals  separate  after  several  days  ;  these 
are  freed  from  the  liquid  by  treatment  with  60  per  cent,  alcohol, 
crystallised  from  ether,  and  identified  as  diallyl  tetrabromide  melting 
at  63°.  The  60  per  cent,  alcohol  solution  is  then  evaporated,  and  the 
oily  residue  dried  over  concentrated  sulphuric  acid ;  it  decomposes 
when  distilled  under  a  pressure  of  30  mm.  This  liquid  and  the  two 
above-mentioned  solid  products  are  tetrabromides  of  the  composition 
C6HioBr4 ;  80  grams  of  the  diallyl  yield  5  grams  of  the  liquid,  an 
equal  weight  of  the  compound  melting  at  180°,  and  1  gram  of  that 
melting  at  107°.  When,  therefore,  diallyl  is  treated  with  alcoholic 
potash,  three  isomerides  are  produced  whose  constitution  is  uncertain, 
the  more  so  as  observations  tend  to  show  that  the  diallyl  itself  is  not 
a  homogeneous  substance  (compare  Ciamician  and  Anderlini,  Abstr., 
1890,  20). 

Diisobutenyl,  CH^ICMe'CHa'CHa'CMelCHa,  is  prepared  according 
to  Przibytek's  directions  by  treating  isobutyl  chloride  with  metallic 
sodium;  it  boils  at  115-^116°  (783  mm.).     When  heated  at  180°  in  a 
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sealed  tube,  diisobutenyl  yields  an  isomeric  hydrocarbon  boiling  at 
134—135°  (768-8  mm.) ;  this  solidifies  when  cooled  to  0°,  and  then 
melts  at  7°.  It  appears  to  be  identical  with  Przibjtek's  diisocrotyl, 
CMe2!CH'CHlCMe2,  and  the  formation  of  the  latter  is  in  harmony 
with  the  author's  hypothesis  that  there  is  a  tendency  to  the  formation 
of  methyl  groups. 

Dipropargyl  is  prepared  according  to  Henry's  directions  (Abstr., 
1873,  1215).  Diallyl  tetrabromide  (320  grams)  is  triturated  with  a 
large  excess  of  pulverised  caustic  alkali,  and  distilled  on  a  sand-bath, 
whereby  a  heavy  oil  (146  grams)  is  obtained.  This,  on  distillation 
over  calcium  chloride,  commences  to  boil  at  80°,  and  the  temperature 
gradually  rises  to  150°,  at  which  it  begins  to  decompose  ;  the  distilla- 
tion IS  then  continued  under  a  pressure  of  40  mm.  When  the  distil- 
late, consisting  of  the  crude  mixture  of  dipropargyl  and  bromides,  is 
heated  on  the  water- bath  in  a  reflux  apparatus  for  five  hours  with  a 
large  excess  of  alcoholic  potash,  and  the  product  fractionated,  un- 
altered dipropargyl  passes  over  at  first,  whilst  Griner's  dimethyl- 
diacetylene,  CMei'C'CiCMe  (Abstr.,  1887,  1033),  melting  at  65°,  is 
obtained  from  the  portion  boiling  at  120 — 140°.  The  same  compound 
is  produced  from  pure  dipropargyl  and  alcoholic  potash,  together  with 
a  compound  of  the  formula  C8H12O.  A.  R.  L. 

Polymeride  of  Trichloracetonitrile.  By  IN".  Tscherwex-Iwanof?^ 
(/.  pr.  Chem.  [2],  44,  160).— Weddige  (Abstr.,  1886,  323)  showed 
that  trichloracetonitrile  is  polymerised  by  the  action  of  dry  hydrogen 
chloride  and  prolonged  exposure  to  light.  By  using  hydrogen 
bromide,  the  author  effected  the  change  in  36  hours,  the  identity  of 
the  polymeride  being  determined  by  its  melting  point  (96°)  and 
by  analysis. 

When  Weddige's  amidoperchloromethylcyanidine  is  heated  with 
hydrochloric  acid,  it  yields  chloroform,  ammonia,  and  dihydroxyper- 
chloromethylcyanidine,  C3N3(OH)2*CCl3  (m.  p.  152 — 153°),  and  when 
it  is  acted  on  by  zinc-dust,  it  yields  amidodimethylcyanidiiiey 
C3N3Me2*NH2,  which  crystallises  in  long  needles  and  melts  at  170°. 

A.  G.  B. 

Oxidation  of  Sodium  Alkyloxides  by  Atmospheric  Oxygen. 
By  ¥.  V.  Hemmelmayr  (Monatsh.,  12,  151 — 159). — When  sodium 
methoxide  is  exposed  to  dry  air  at  temperatures  between  100°  and 
150°,  it  is  in  part  oxidised  to  sodium  formate  and  water;  the  water 
thus  liberated  acts  on  a  further  quantity  of  the  methoxide,  forming 
sodium  hydroxide  and  methyl  alcohol.  Another  molecule  of  the 
methoxide  is  oxidised  in  presence  of  the  sodium  hydroxide  with  the 
production  of  water  and  sodium  carbonate. 

Sodium  ethoxide  and  sodium  amyloxide  behave  like  sodium  meth- 
oxide, giving  the  corresponding  fatty  acids,  that  is,  acetic  and  valeric 
acids  respectively.  In  those  cases  where  the  temperature  at  which 
the  oxidation  occurred  was  raised  above  200°,  much  carbonic  acid  and 
traces  of  oxalic  acid  and  of  formic  acid  were  formed.  In  no  case  was 
the  quantity  of  fatty  acid  produced  more  than  50  per  cent,  of  that 
theoretically  obtainable  from  the  alkyloxide,  G.  T.  M. 
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Diethylenediamine  (Piperazine).  By  A.  Ladenburg  (Ber.,  24, 
2400 — 2402).  —  Nitrosopiperazine,  C4HsN2(NO)2,  is  obtained  when 
sodium  nitrite  is  added  to  a  solution  of  piperazine  hydrochloride,  and 
the  mixture  heated  for  a  short  time.  The  product,  when  collected 
and  purified  by  crystallisation  from  boiling  water,  forms  yellowish, 
lustrous  plates,  melts  at  158°,  and  is  sparingly  soluble  in  cold  water 
and  in  ether,  readily  in  boiling  water  and  hot  ether.  It  is  not  decom- 
posed by  boiling  sodium  hydroxide  solution,  or  by  concentrated 
sulphuric  and  hydrochloric  acids  at  the  ordinary  temperature.  It 
gives  a  deep-blue  coloration,  after  some  minutes,  with  a  solution  of 
phenol  in  concentrated  sulphuric  acid. 

r^-Dimethylpiperazine,  CiHsNaMca,  is  formed  when  an  aqueous  solu- 
tion of  piperazine  is  heated  for  several  hours  in  a  reflux  apparatus 
with  an  excess  of  potassium  methyl  sulphate,  until  the  mixture  is  no 
longer  alkaline,  and  ceases  to  give  the  nitroso-reaction.  An  excess 
of  sodium  hydroxide  is  then  added,  and  the  product  distilled  as  long 
as  the  base  passes  over ;  the  distillate  is  evaporated  with  hydro- 
chloric acid,  and  the  Jujdrochloride^  C6HuN"2,2HCl,  thus  obtained, 
crystallised  from  alcohol.  It  forms  lustrous  prisms,  which  lose  their 
lustre  at  100°,  and  develop  the  odour  of  the  base;  it  appears  also  to 
lose  water  of  crystallisation,  and  to  dissociate  at  this  temperature. 
The  platinochloride,  CeHuNajHaPtCle,  separates  from  boiling  con- 
centrated hydrochloric  acid  in  small,  lustrous  prisms.  The  cadmio' 
iodide,  C6Hu]Sr2,2HI,Cdl2,  crystallises  from  boiling  water  in  colourless, 
thick  prisms.  The  aurochloride,  the  bismutJwiodide,  and  the  periodide 
are  sparingly  soluble,  crystalline  compounds.  The  base  is  easily 
volatile,  and  has  a  penetrating  odour  recalling  that  of  methylarnine. 

A.  R.  L. 

Sjnathesis  of  Pyrone.  By  A.  Peeatoner  and  B.  Strazzeei 
(Gazzetta,  21,  2y3 — 312). — I.  Action  of  Carbon  Oxychloride  on  Copper 
Oxalacetate. — It  was  supposed  that  these  substances  would  react  accord- 
ing to  the  equation  Cu[CH(COOEt)-CO-COOEt]o  +  COCI2  =  CuCla 
^  ^/C(COOEt):C(COOEt)v,p^  .  TT  n     •  1^-  +1,  1 

■^  ^<C(COOEt):C(COOEtK  '    '  ^^^^^""^  ^"^  ^*^^^  pyrone- 

tetracarboxylate,  from  which  pyrone  or  chelidonic  acid  might  be 
obtained  by  hydrolysis.  On  mixing,  however,  a  benzene  solution  of 
carbon  oxychloride  with  copper  oxalacetate,  and  allowing  it  to  remain 
for  about  a  month,  the  copper  salt  takes  up  an  appreciable  quantity 
of  chlorine.  On  treating  the  product  with  dilute  sulphuric  acid, 
pyruvic  acid  and  a  small  quantity  of  a  chlorinated  derivative  of 
pyruvic  acid  are  formed.  The  latter  compound  yields  a  hydrazone, 
CH2Cl-C(COOH):N3HPh,  which  crystallises  in  short,  flattened, 
yellow  needles,  melts  at  199 — 200°,  and  dissolves  readily  in  organic 
solvents  and  in  sodium  carbonate,  but  only  very  sparingly  in  water. 
On  heating  to  220°,  it  evolves  carbonic  anhydride,  and  the  previously 
fused  mass  resolidifies.  On  treating  an  aqueous  solution  of  the  residue 
with  dilute  potash,  a  small  quantity  of  a  substance  separates,  crystal- 
lising in  small,  white,  lustrous  needles,  melting  at  110 — 111°.  It 
has  feeble  basic  properties,  dissolves  in  dilute  acids  and  in  organic 
solvents,  but  only  sparingly  in  water,  with  which  it  forms  an  alkaline 
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solution.     No  analysis   could  be  made,  but  it  was  ascertained  to  be 
free  from  chlorine. 

II.  Formation  of  Ethyl  Dimethylpijronedicarhoxylate. — In  order  to 
prepare  this,  sodium  (6  grams)  is  added  to  a  solution  of  ethyl  acetone- 
dicarboxylate  (20  grams)  in  dry  ether  (20  c.c),  and  beated  on  tbe 
water-bath  for  two  hours.  Any  unaltered  sodium  is  then  withdrawn, 
dry  ether  (150  c.c.)  added,  and  dry  acetic  chloride  (12-8  grams) 
quickly  introduced.  The  action  is  energetic,  and  when  it  is  com- 
pleted the  liquid  is  cooled,  shaken  with  water,  and  the  ethereal 
solution  dried  over  calcium  chloride,  and  evaporated.  The  product 
is  ethyl  dimethylpyronedicarboxylate,  and  crystallises  from  boiling 
ether  in  large,  colourless,  tabular  crystals,  melts  at  79 — 80°,  and  is 
generally  identical  with  the  compound  prepared  by  Conrad  and 
(jiuthzeit  (Abstr.,  1886,  333),  and  yields  an  identical  lutidone  deriva- 

ti.e,  NH<g«:;gCOOEt)>(,o,  „,elting  at  220°. 

A  disodium  derivative  of  ethyl  acetonedicarboxylate  is  formed  by 
treating  a  solution  of  the  ethyl  salt  (10  grams)  in  benzene  (3  to 
4  vols.)  with  fragments  of  sodium  (4  grams),  and  heating  on  the 
water-bath  for  2  to  2^  hours.  The  reaction  is  completed  when  a 
reddish  tinge  commences  to  appear  in  the  solution.  The  product  is 
a  pale-yellow,  amorphous  powder. 

III.  Synthesis  of  Pyrone  and  of  Chelidonic  Acid. — Ethyl  pyroneteira- 
carhoxyJate  is  formed  when  ethyloxalic  chloride,  COCl'COOEt 
(2  mols.),  is  added  to  a  benzene  solution  of  the  sodium  derivative  of 
ethyl  acetonedicarboxylate  just  described.  When  the  reaction  mod- 
erates, the  mixture  is  heated  in  a  reflux  apparatus,  shaken  with 
water  rendered  slightly  alkaline,  and  the  uppermost  layer  of  liquid 
dried  and  freed  from  the  solvent.  The  product  is  a  deep-yellow  oil, 
which,  after  a  time,  deposits  minute,  acicular  crystals  of  ethyl  pyrone- 
tetracarboxylate  ;  this  melts  at  94°,  and  dissolves  readily  in  alcohol, 
benzene,  acetic  acid,  and  chloroform,  but  only  sparingly  in  boiling 
water.     It  also  dissolves  in  cold  alkalis,  forming  yellow  solutions. 

Ethyl  pyridonetetracarhoxylatej  C17H21O9N,  prepared  by  treating  the 
preceding  compound  with  warm,  dilute  ammonia,  crystallises  from 
alcohol  in  slender,  colourless  needles,  melts  at  229°,  and  dissolves 
very  sparingly  in  cold  water.  It  is  a  feeble  base,  and  dissolves  in 
cold,  concentrated  acids,  but  is  reprecipitated  from  its  solutions  on 
the  addition  of  much  water. 

When  ethyl  pyronetetracarboxylate  is  dissolved  in  boiling  sulph- 
uric acid  (1  :  2),  the  liquid  soon  turns  yellow,  and  a  brisk  evolution 
of  carbonic  oxide  and  anhydride  takes  place,  probably  owing  to 
a  radical  decomposition  of  the  compound. 

Chelidonic  Acid. — Ethyl  pyronetetracarboxylate  (3  grams)  is  heated 
with  dilute  (1  :  3  by  weight)  sulphuric  acid  (100  c.c),  the  mixture 
strongly  agitated  until  solution  is  complete,  then  immediately  cooled, 
allowed  to  remain  for  24  hours,  and  filtered ;  the  solution  is  now 
neutralised  with  barium  carbonate,  the  deposit  washed  by  decantation 
with  cold  water,  and  then  thoroughly  extracted  with  boiling  water. 
The  extract,  on  concentration  on  the  water-bath,  deposits  a  small 
quantity  of  the  sparingly  soluble  barium  chelidonate,  and  from  this 
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the  pure  acid  may  be  obtained,  by  converting  it  into  the  silver  salt 
and  saponifying.  The  acid  may  also  be  prepared  by  heating  ethyl 
pyronetetracarboxylate  with  water  (20  parts)  and  1  or  2  drops  of 
sulphuric  acid  for  6 — 8  hours  at  120 — 130°,  and  proceeding  as  before. 
The  yield  is  8  per  cent.  The  product  has  the  same  properties  as  the 
naturally  occurring  acid.  It  crystallises  in  interlaced,  colourless  needles 
containing  1  mol.  H3O,  which  it  loses  at  110 — 120",  in  a  vacuum  over 
sulphuric  acid,  forms  colourless  solutions  with  alkaline  carbonates, 
and  yellow  ones  with  the  hydroxides ;  the  latter,  after  boiling  for 
some  time,  evolve  an  odour  of  acetone  ;  it  dissolves  in  boiling  water, 
and  very  sparingly  in  the  cold.  The  silver  salt  crystallises  in  long,, 
colourless  needles,  sparingly  soluble  in  boiling  water.  The  anhydrous, 
acid  melts  at  230 — 235°  with  evolution  of  carbonic  anhydride.  It 
dissolves  in  concentrated  ammonia,  and  the  solution  yields  ammonio-^ 
chelidonic  acid,  C7H5O5N.  The  latter  yields  a  dibromo-derivative, 
CvHaOaNBro  -f  2H3O,  crystallising  in  colourless  needles.  Both  these 
compounds  give  the  characteristic  reactions  of  the  corresponding 
derivatives  obtained  by  Lieben  and  Haitinger  (Abstr.,  1885,  47,  965) 
from  2  :  6-pyronedicarboxylic  acid. 

Fyrone. — Ethyl  pyronetetracarboxylate  (6  grams)  is  dissolved  in 
hot,  dilute  sulphuric  acid  (1  :  3),  and  the  solution  heated  until  a  slight 
yellow  coloration,  accompanied  by  an  incipient  evolution  of  gas, 
becomes  apparent.  The  solution  is  then  neutralised  with  barium 
carbonate,  the  cold  solution  filtered,  concentrated,  and  supersaturated 
with  perfectly  neutral  calcium  chloride.  The  pasty  mass  is  shaken- 
8  or  10  times  with  ether ;  the  ethereal  solution,  on  drying,  leaves  a 
residue  of  pyrone  in  small,  colourless  crystals,  which  melt  at  30°,  and 
dissolve  very  readily  in  water.  By  treatment  with  concentrated 
ammonia  it  is  converted  into  the  pyridone,  melting  at  147°,  identical 
with  that  obtained  from  ammonio-chelidonic  acid,  and  yielding  the- 
same  dibromo-derivative,  CoHaBroON,  as  described  by  Lieben  and 
Haitinger  (loc.  cit.,  and  Abstr.,  1884,  1196;  compare  this  vol.,  p.  458). 

S.  B.  A.  A. 

New  Derivatives  of  Stearic  Acid.  By  C.  Hell  and  J. 
Sadomsky  (B(rr.,  24,  2388 — 2396). — The  stearic  acid  employed  was. 
prepared  from  bassia  oil,  which  is  expressed  from  the  seeds  of  Bassia 
latifolia,  a  tree  growing  in  the  Himalayas ;  the  oil  also  contains. 
palmitic  and  oleic  acids. 

To  obtain  pure  stearic  acid,  the  oil  is  saponified  with  dilute  sodium 
hydroxide,  and  after  precipitating  the  soap  with  common  salt,  it  is 
pressed  and  dissolved  in  water ;  dilute  sulphuric  acid  is  now  added, 
and  the  precipitated  fatty  acids  are  repeatedly  washed,  by  fusing 
under  water,  until  the  washings  are  neutral.  The  oleic  acid  is  then 
removed  by  triturating  with  cold  alcohol,  and  the  residue  submitted 
to  fractional  distillation  under  diminished  pressure,  first  at  100  mm.,, 
and  afterwards  at  15  mm. ;  after  three  fractionations,  the  portion 
passing  over  between  270°  and  290°  at  15  mm.  is  collected  separately; 
it  now  contains  80  per  cent,  of  stearic  acid,  and  melts  at  65°.  It  is 
dissolved  in  an  excess  of  hot  alcohol,  and  on  the  addition  of  alcoholic 
ammonia  and  a  hot  alcoholic  solution  of  magnesium  acetate,  mag- 
nesium stearate  separates ;  this  is  filtered  off  while  hot,  washed  with 
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iiot  alcohol,  and,  after  repeating  tlie  operation,  dried  and  decomposed 
with  sulphuric  acid  (Heintz'  method).  The  acid  thus  obtained  is 
pure;  it  crystallises  from  alcohol  in  iridescent  needles  and  plates, 
and  melts  at  69'2°. 

OL-Bromostearic  acid,  Ci8H35Br02,  is  prepared  by  heating  stearic 
acid  (100  grams),  well  mixed  with  amorphous  phosphorus  (washed 
free  from  acid  with  water,  and  dried  at  100^ ;  4*5  grams)  in  a  reflux 
apparatus,  and  gradually  dropping  in  bromine  (dried  by  shaking  with 
<3oncentrated  sulphuric  acid;  36  c.c).  The  reaction  proceeds 
violently  at  first,  but  soon  subsides ;  the  heating  is  continued  until 
bromine  vapour  is  no  longer  perceptible.  The  reddish-brown  melt 
is  slowly  poured  into  cold  water,  and  washed  by  decantation  until 
free  from  acid.  It  unites  with  water,  forming  an  opaque  mass  re- 
sembling butter,  the  quantity  taken  up  being  dependent  on  the  tem- 
perature; to  remove  this  water  it  is  heated  with  light  petroleum, 
which  dissolves  the  acid,  forming  a  solution  which  floats  on  the  w^ater ; 
the  solution  is  separated  and  put  aside,  when  crystals  slowly  make 
their  appearance  ;  after  tw^o  or  three  recrystallisations,  it  is  obtained 
as  colourless,  lustrous  needles,  or  four-sided  tables,  and  melts  at  60°. 
It  is  insoluble  in  water,  but  dissolves  readily  in  the  ordinary  organic 
solvents  ;  it  has  not  any  irritating  action  on  the  skin.  The  ethxjl  salt 
is  obtained  when  the  acid  is  gently  heated  in  alcoholic  solution 
-and  a  stream  of  hydrogen  chloride  passed  through  it,  the  compound 
separating  as  an  oil ;  this  solidifies  on  cooling,  and  after  repeated 
crystallisation  from  alcohol,  forms  white,  nodular  aggregates,  melts 
at  35 — 36°,  and  is  readily  soluble  in  the  ordinary  solvents. 

OL-Hydroxy stearic  acid,  CisHaeOa,  is  formed  when  the  brominated 
derivative  is  heated  in  a  reflux  apparatus  with  an  excess  of  alcoholic 
soda  for  24  hours  ;  the  sodium  salt  is  collected,  washed  with  alcohol 
and  water,  and  decomposed  with  sulphuric  acid ;  the  free  acid  is  dis- 
solved  in  water,  and  the  solution  extracted  with  ether.  It  separates 
from  a  mixture  of  benzene  (1  part)  and  light  petroleum  (3  parts) 
as  a  white,  crystalline  powder,  melts  at  84 — 85°,  resolidifies  at  71 — 70°, 
;and  is  soluble  in  the  ordinary  solvents ;  100  parts  of  alcohol  dissolve 
0*58  part  at  20°.  The  silver  salt  is  a  white  precipitate,  which  darkens 
on  exposure  to  light ;  the  copper  salt  is  a  green  precipitate,  whilst  the 
barium,  lead,  and  cadmium  salts  are  white  precipitates.  The  acid  is 
not  identical  with  that  described  by  Fremy,  and  later  by  Saytzeff ;  it 
-difl^ers  from  this  in  its  solidifying  point  and  in  solubility.  The  con- 
stitution of  the  bromo-  and  of  the  hydroxy-stearic  acid  is  proved  by 
the  fact  that  the  cyano-acid  obtained  from  the  former  yields  hexa- 
decylmalonic  acid  on  hydrolysis. 

OL-Amidostearic  acid,  C18H37NO2,  is  obtained  when  the  bromo-acid  is 
heated  in  a  sealed  tube  with  an  excess  of  alcoholic  ammonia  at 
135 — 140°  for  7 — 8  hours.  The  crystalline  mass  is  heated  on  the 
water-bath  to  free  it  from  ammonia  and  alcohol,  and  washed  succes- 
sively with  boiling  water,  hot  alcohol,  ether,  and  dilute  sodium 
hydroxide ;  it  is  then  crystallised  from  boiling  glacial  acetic  acid, 
when  it  forms  a  white,  crystalline  powder  w^hich  melts  at  221 — 222° ; 
it  is  insoluble  in  alcohol,  ether,  and  benzene. 

OL-Anilidostearic  acid,  CoJin^^Oz,  is  formed  when  the  bromo-acid  is 
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heated  with  an  excess  of  aniline  in  an  oil-bath  at  180 — 185°.  The 
dark,  reddish-brown,  partially  resinified  mass  is  treated  with  dilute 
hydrochloric  acid  to  remove  the  aniline,  and  washed  with  water  and 
a  little  alcohol ;  it  is  then  purified  by  repeated  fractional  precipitation 
from  its  solution  in  boiling  glacial  acetic  acid,  and  final  crystallisation 
from  alcohol.  It  forms  a  white,  granular  powder,  melts  at  84*5°,  and 
is  readily  soluble  in  benzene,  ether,  and  alcohol,  but  only  sparingly  in 
light  petroleum.  A.  R.  L. 

Action  of  Bibasic  Acid  Chlorides  on  Ethyl  Sodiocyanacetate. 
By  P.  T.  MuLLER  (Compt.  rend.,  112,  1139— 1141).— Succinic  chloride 
(1  mol.)  and  ethyl  sodiocyanacetate  (2  mols.)  react  in  presence  of 
dry  ether,  yielding  ethyl  succinocyatiacetate,  a  white  compound  soluble  in 
chloroform  in  the  cold.    After  crystallisation  from  chloroform,  it  melts 

at    125 — 126  .     It    has   the    composition    X,^  ^^  X 

Phthalic  chloride  yields  ethyl  phthaloeyanacetate, 

C6H4-C:C(CN)COOEt 
CO-6 

a  product  insoluble  in  ether  and  in  water,  but  soluble  in  benzene  or 
chloroform,  from  which  it  separates  in  white  crystals  melting  at  175°, 
with  decomposition.  When  these  compounds  are  boiled  with  water, 
they  yield  ethyl  cyanacetate  and  succinic  acid  or  phthalic  acid  respec- 
tively. Prolonged  ebullition  with  water  splits  up  the  ethyl  cyan- 
acetate  into  carbonic  anhydride  and  ammonium  acetate,  probably 
with  intermediate  formation  of  acetonitrile. 

The  products  obtained  from  the  bibasic  acid  chlorides  do  not  react 
with  water  in  the  same  way  as  the  products  obtained  by  Haller  from 
the  monobasic  acid  chlorides.  C.  H.  B. 

Levulinic  Acid :  Acetonediacetic  Acid  Dilactone.  By  A. 
Michael  (/.  pr.  Ghem.  [2],  44,  118—129). — According  to  Kent 
and  Tollens  (Annalen,  227,  229),  levulinic  acid  distils  in  a  vacuum  at 
157 — 160° ;  but  the  acid  prepared  by  the  author  distilled  at  148 — 149° 
at  15  mm. 

Ethyl  levulinate  was  prepared  in  three  different  ways,  namely,  by 
the  action  of  hydrogen  chloride  on  the  acid  dissolved  in  alcohol 
(Abstr.,  1881,  410),  by  heating  silver  levulinate  with  ethyl  iodide  in 
a'sealed  tube  at  100°  for  15  hours,  and  by  heating  levulinic  acid  with 
alcohol  and  sulphuric  acid ;  in  each  case  the  ethyl  salt  obtained  was 
an  oil,  soluble  in  water,  and  boiling  at  203 — 204°  (compare  loc.  cit., 
and  Conrad,  who  prepared  the  salt  by  the  last-mentioned  method, 
and  states  that  it  is  insoluble  in  water;  Abstr.,  1878,  137). 

Ethyl  levulinate  hydrazone  was  obtained  by  Fischer's  method, 
namely,  the  action  of  phenylhydrazine  on  the  ethereal  salt  (Abstr., 
1887,  149)  ;  it  crystallises  in  plates  or  prisms,  begins  to  soften  at 
103°,  and  melts  at  106—108°  (not  110°).  Water  is  separated  during 
its  formation,  not  alcohol.  Eischer  {loc.  cit.)  has  pointed  out  that 
a-ketonic  acids  will  form  hydrazones  in  the  presence  of  mineral  acids ; 

VOL.  LX.  4   U 
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and  although  ethyl  leynlinate  behaves  as  an  a-ketonic  acid  deriva- 
tive in  this  respect,  levnlinic  acid  does  not,  no  hydrazone  being 
formed. 

The  oxime  C7O3H13N,  obtained  by  the  action  of  hydroxylamine  on 
ethyl  levulinate,  crystallises  from  light  petroleum  in  large,  colourless, 
obliquely  truncated,  prismatic  needles,  melts  at  38 — 39°,  and  is 
sparingly  soluble.  This  compound  should  be  identical  with  that 
obtained  by  Miiller  (Abstr.,  1883,  1129)  by  the  action  of  ethyl  iodide 
on  silver  7-isonitrosovalerate,  but  Midler's  ethyl  derivative  is  an  oil 
which  does  not  solidify  ;  the  author  repeated  MilUer's  experiment, 
and  obtained  an  oil  half  of  which  distilled  between  135°  and  160° 
under  a  pressure  of  40  mm,,  and  the  other  half  between  160*  and  164°. 
An  analysis  of  the  latter  half  led  the  author  to  conclude  that  it  con- 
tained the  crystalline  oxime,  but  was  too  impure  to  crystallise. 

The  oxime  C7HioN204,  obtained  by  the  action  of  hydroxylamine  on 
acetonediacetic  acid  dilactone  (Abstr.,  1890,  30),  crystallises  with 
2  mols.  H2O  in  large,  lustrous,  colourless,  pointed  prisms ;  it  blackens 
at  240°,  decomposes  at  248 — 250°,  and  dissolves  sparingly  in  cold, 
more  easiJy  in  hot,  water  and  alcohol.  The  aqueous  solution  is  feebly 
acid,  but  does  not  evolve  carbonic  anhydride  from  sodium  carbonate. 

Bredt's  hydrazone  (Abstr.,  1890,  864)  is  also  obtained  when  the 
dilactone  reacts  with  phenylhydrazine  hydrochloride  in  aqueous  solu- 
tion ;  it  begins  to  melt  at  290°,  and  melts  completely  at  298 — 301°, 
with  discoloration.  When  the  dilactone  and  plienylh3'drazine  hydro- 
chloride react  in  presence  of  sodium  acetate,  a  compound  which 
crystallises  in  prismatic  plates  is  formed  ;  this  softens  at  130 — 135°, 
solidifies  again  at  a  higher  temperature,  and  decomposes  at  about 
230°. 

The  author  discusses  the  probable  constitution  of  ethyl  IcATilinate 
and  acetonediacetic  acid  dilactone  dioxime  in  the  light  of  the  above 
reactions,  and  concludes  his  paper  by  a  seriatim  refutation  of  Bredt's 
reasons  for  considering  levulinic  acid  to  be  a  72-hydroxy lactone 
{Annalen,  253,  314;  256,  314;  Abstr.,  1890,  863).  Our  present 
knowledge  of  the  subject  is  in  favour  of  the  ketonic  constitution  for 
levulinic  acid.  A.  G.  B. 

Action  of  Zinc  on  Ethyl  Dibromosuccinate.    By  A.  Clau,^ 

(/.  pr.  Chem.  [2],  44, 110— 112).— A  reply  to  Michael  and  Schulthess 
(this  vol.,  p.  1184)  on  the  question  as  to  whether  an  intermediate 
compound  of  zinc  with  the  elements  of  ethyl  dibromosuccinate  is 
formed  prior  to  the  decomposition  into  zinc  bromide  and  ethyl 
fumarate.  W.  P.  W. 

Conversion  of  Maleic  Acid  into  Pumaric  Acid.    By  Z.  H. 

Skeaup  (Monatsh.,  12,  107 — 145;  compare  Abstr.,  1890,  1397). — At  a 
temperature  of  100°,  and  under  the  ordinary  pressure,  w^ater  does  not 
convert  maleic  into  fumaric  acid ;  but  at  a  higher  temperature,  and 
under  increased  pressure,  the  change  takes  place,  the  amount  of 
fumaric  acid  produced  varying  considerably  with  the  conditions, 
although  in  no  case  is  the  conversion  complete  (compare  Tanatar, 
Chem.   Cento\,   1891,  17).     At   low  temperatures,  part  of  the  maleic 
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acid  remains  unchanged,  whilst  at  higher  temperatures  it  is  to  a  large 
extent  converted  into  a  malic  acid,  which  is  most  probably  identical 
with  the  inactive  variety  obtained  by  Loydl  from  fumaric  acid  and 
sodium  hydroxide  solution.  The  same  inactive  variety  of  malic 
acid  is  obtained  on  heating  an  aqueous  solution  of  fumaric  acid  at 
180—190°. 

Concentrated  hydrochloric  acid  converts  maleic  acid  at  ordinary 
temperatures  into  a  mixture  of  famaric  acid  and  chlorosuccinic  acid, 
but  the  latter  is  not  formed  by  the  action  of  hydrochloric  acid  on 
fumaric  acid.  Hydriodic  acid  rapidly  converts  maleic  into  fumaric 
acid,  probably  with  the  production  of  some  succinic  acid.  Benzene- 
sulphonic  acid,  like  sulphuric  acid,  is  almost  without  action  on 
maleic  acid  under  ordinary  conditions ;  whilst  oxalic  acid  at  a  high 
temperature  induces  conversion  into  malic  acid,  the  oxalic  acid  itself 
undergoing  decomposition,  with  formation  of  formic  acid  and  carb- 
onic anhydride.  Heated  in  sealed  tubes  with  benzenesulphonic  acid, 
or  with  sulphuric  acid,  maleic  acid  in  aqueous  solution  is  only  very 
slowly  converted  into  fumaric  acid,  the  presence  of  these  acids 
appearing  to  hinder  the  change.  Organic  acids,  such  as  formic, 
acetic,  butyric,  and  isobutjric,  have  very  little  influence  on  the  con- 
version of  maleic  acid. 

The  copper,  lead,  and  silver  salts  of  maleic  acid  are  partly  con- 
verted into  fumaric  acid  on  treatment  with  hydrogen  sulphide,  the 
copper  and  lead  salts  giving  the  largest  yields.  Hydrogen  sulphide 
alone  has  little  effect  on  maleic  acid,  but  when  an  aqueous  solution  of 
the  acid  is  saturated  with  hydrogen  sulphide  and  sulphurous  anhydr- 
ide and  then  warmed,  a  very  considerable  yield  of  fumaric  acid  is 
obtained. 

The  author  gives  numerous  details  of  his  work,  and  in  conclusion 
supports  the  view  that  the  conversion  of  maleic  into  fumaric  acid  is 
a  purely  catalytic  action,  and  is  quite  independent  of  the  presence 
or  absence  of  water  during  the  change  (compare  Anschiltz,  Abstr., 
1890,  363).  G.  T.  M. 

Methylene  Derivatives  of  Carbamide  and  of  Thiocarbamide. 

By  F.  V.    Hemmelmayr    (Monatsh.,   12,   89 — 97). — Metliylenethiocarh- 

NH 
amide,  CS<^^rT>CH2,  or,  according  to  the  investigations  of  Storch, 

o 

NH!C<^Ty^TT}>CH2,  is  obtained  on  mixing  together  equal  weights  of 

thiocarbamide  and  the  so-called  chloromethyl  alcohol  of  Losekann 
(Chem.  Zeit.,  14,  1408 — 1409).  Much  heat  is  developed  during  the 
reaction,  and  hydrogen  chloride  escapes.  The  product,  which  solidifies 
on  cooling,  is  freed  from  methyl  alcohol,  dissolved  in  water,  and  the 
solution  gently  warmed,  when  the  compound  is  precipitated  in  the 
form  of  white,  insoluble  flocks.  It  is  alnaost  insoluble  in  all  ordinary 
solvents,  1  part  requiring  50,000  parts  of  water  and  8,000  of  alcohol 
for  its  solution  at  ordinary  temperatures.  When  warmed  with  mineral 
acids  and  with  bases,  it  dissolves,  forming  thiocarbamide  and  form- 
aldehyde. Nitric  acid,  potassium  permanganate,  and  bromine  water 
oxidise  the  sulphur  of  the  compound  to  sulphuric  acid.     On  long- 

4  w  2 
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continued  boiling  with,  water,  metliylenetliiocarbamide  is  resolved 
into  thiocarbamide  and  formaldehyde.  It  commences  to  decompose 
at  180°  with  evolution  of  ammonia,  and  at  200°  melts,  forming  a 
brown  liquid ;  in  its  chemical  and  physical  properties  it  closely 
resembles  ethylidenethiocarbamide  (compare  Reynolds,  Krit.  Zeitschr., 
1871,  325). 

Methylenecarhamide,  C0<^-k^tt>>CH2,  is  prepsired  by  warming  a  mix- 
ture of  equal  weights  of  carbamide  and  chloromethyl  alcohol,  and 
treating  the  product  in  a  manner  similar  to  that  indicated  in  the  pre- 
paration of  the  corresponding  thiocarbamide,  to  which  the  now  com- 
pound shows  a  considerable  resemblance,  both  in  appearance  and 
properties.  It  begins  to  decompose  at  200°,  with  evolution  of  ammo- 
nia, and  at  240°  melts  to  a  brown  liquid,  which  solidifies  on  cooling, 
and  is  soluble  in  hot  water.  Mineral  acids  resolve  it  into  carbamide 
and  formaldehyde,  and  the  same  change  is  produced  by  long-continued 
boiling  with  water.  G.  T.  M. 

Formation  of  Uric  Acid  and  of  Xanthine  Bases,  and  the 
Production  of  Leucocytosis  in  Mammals.  By  J.  Horbaczewski 
{Monatsh.,  12,  221 — 275). — It  has  been  previously  shown  (Abstr., 
1890,  184)  that  uric  acid  is  produced  when  an  extract  of  the  spleen  is 
warmed  for  some  hours  with  fresh  arterial  blood  or  with  a  dilute 
solution  of  hydrogen  dioxide,  or  exposed  to  the  air  at  a  moderate 
temperature.  The  extract  used  in  the  experiments  was  prepared  by 
digesting  the  fresh  spleen  with  distilled  water  at  50°  for  eight  hours ; 
during  this  process  putrefaction  sets  in,  and  a  moderate  gas  evolution 
commences.  The  filtered  extract  is  then  carefully  precipitated  with 
lead  acetate,  allowed  to  settle,  and  the  clear  solution  filtered.  The 
extract  obtained  in  this  way  contains  substances  which  are  decom- 
posed on  boiling  in  absence  of  oxygen  with  formation  of  xanthine  and 
hypoxanthine ;  if,  however,  decomposition  takes  place  in  presence  of 
oxygen,  a  quantity  of  uric  acid,  equivalent  to  that  of  the  xanthine 
bases,  is  produced.  Experiments  showed  that  these  mother  substances 
are  present  in  the  lymphatic  elements  of  the  spleen,  especially  in  the 
nuclei,  as  has  been  suggested  previously  by  Kossel,  Schroder,  and 
others. 

An  examination  of  a  number  of  organs,  obtained  chiefly  from  young 
calves,  but  in  some  cases  from  fresh  corpses,  showed  that  they  all, 
except  the  sinews,  give  uric  acid  when  treated  with  fresh  blood  until 
putrefaction  sets  in ;  with  the  exception  of  calves'  brain  and  calves' 
lungs,  which  in  one  case  each  gave  moderately  large  quantities  of 
uric  acid,  neither  the  blood  nor  any  of  the  organs  contains  any  appreci- 
able quantity  of  this  acid  before  the  treatment. 

When  a  dilute  alkaline  solution  of  nucle'in,  prepared  from  the  spleen 
as  described  by  Miescher,  is  injected  subcutaneously  into  a  rabbit,  the; 
quantity  of  uric  acid  in  the  urine  is  increased ;  the  same  result  is) 
observed  when  nucle'in,  suspended  in  water,  is  introduced  into  the 
human  system. 

The  increase  in  the  number  of  leucocytes  in  the  blood  of  man,  on 
taking  mixed  animal  and  vegetable  food  after  a  fast  of  18  hours,  is 
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accompanied  by  an  increased  secretion  of  uric  acid,  but  the  total 
quantity  of  nitrogen  excreted  in  the  urine  is  not  very  materially  aug- 
mented. When  vegetable  food  only  is  taken  after  a  fast  of  18  hours, 
the  results  vary  greatly  with  different  individuals;  in  some  cases  the 
quantity  of  uric  acid  excreted  is  doubled,  in  others  a  hardly  percept- 
ible increase  takes  place. 

Various  experiments  showed  the  close  relationship  between  the 
number  of  leucocytes  in  the  blood  and  the  quantity  of  uric  acid 
secreted  in  the  urine;  it  seems  probable  that  in  mammals,  under 
normal  conditions,  the  uric  acid  is  formed  from  the  decomposition 
products  of  the  leucocytes. 

Quinine  and  atropine,  given  in  small  doses  to  man  after  an  18  hours 
fast,  cause  a  diminution  in  the  number  of  leucocytes  in  the  blood,  and 
also  lessen  the  secretion  of  uric  acid ;  small  doses  of  pilocarpiu,  given 
under  the  same  conditions,  increase  the  number  of  leucocytes,  and  in 
some  cases  the  quantity  of  uric  acid  secreted  is  also  increased ;  anti- 
pyrine  and  antifebrine  increase  the  number  of  leucocytes,  but  diminish 
the  uric  acid  secretion. 

Nucle'in  from  spleen,  and  probably  also  other  nucleins,  produce, 
compared  with  albumin,  a  relatively  very  intense  leucocytosis ;  in  the 
case  of  a  man  who  had  fasted  for  18  hours,  a  dose  of  5  grams  of 
nucle'in  increased  the  number  of  leucocytes  83  per  cent. ;  in  two  other 
experiments  with  different  individuals  the  increase  was  53*1  and  60*5 
per  cent,  respectively.  This  result  is  probably  due  to  a  proliferation 
of  the  lymphoid  elements  in  the  lymphoid  tissues  of  the  intestinal 
canal  and  mesenterial  and  lymphatic  glands,  as  well  as  in  the  spleen, 
marrow,  &c.  F.  S.  K. 

Azines  of  the  Uric  Acid  Group.  By  O.  Kuhling  {Ber.,  24, 
2363— 2369).— Hinsberg  (Abstr.,  1885,  909)  obtained  hydroxycarb- 
oxytoluqninoxaline  ure'ide  by  mixing  aqueous  solutions  of  3:4-di- 
amidotoluene  and  alloxan;  the  author  has  succeeded  in  preparing 
alloxazine  and  certain  of  its  derivatives  by  employing  the  hydrochlor- 
ide of  the  orthodiamine  instead  of  the  free  base,  under  the  conditions 
described  below. 

.     nxT  ^n:c-nh-co  .   ^       ^    , 

Alloxazine^  t)6ti4<_      I  i     ,  is  formed  when  aqueous  or  alco- 

JN  .0*00  *  ^  ii 

holic  solutions  containing  equivalent  quantities  of  alloxan  and  1 : 2-di- 
amidobenzene  hydrochloride  are  mixed  and  heated  for  a  short  time ; 
the  liquid  becomes  yellow,  and  a  thick,  yellow  precipitate  separates, 
which  is  collected  and  repeatedly  boiled  with  water ;  it  consists  of 
microscopic  needles.  The  compound  is  insoluble  in  water  and  in 
ether  and  very  sparingly  soluble  in  alcohol;  it  dissolves  in  alkali 
carbonates  and  is  reprecipitated  on  the  addition  of  a  mineral  acid  ;  it 
decomposes  above  300°.  The  alkali  salts  are  readily  soluble  in  water 
and  are  partially  decomposed  by  carbonic  acid ;  the  barium  salt  is  a 
flocculent  precipitate  which  could  not  be  obtained  of  constant  com- 
position. The  azine  is  not  completely  converted  into  the  correspond- 
ing hydroxyquinoxalinecarboxylic  acid  when  heated  with  an  excess 
of  aqueous  potassium  hydroxide  for  nine  hours,  thus  differing  from 
Hinsberg's  ure'ide  (loc.  cit.). 
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N'C'NH'CO 

Tolualloxazine,  C6H3Me<j^;^^^^  .^^,  is  obtained  from  alloxan  and 

3 : 4-diamidotoluene  hydrochloride  in  a  similar  manner  to  the  last- 
described  compound,  which  it  closely  resembles. 

Naphthalloxazlne,  ^^oR^^'-^.qq.^^^  '^  produced  from  alloxan 
and  1 : 2-diamidonaphthalene  hydrochloride^.  It  forms  a  yellow, 
microscopic  powder,  decomposes  above  300°,  does  not  dissolve  in 
alkali  carbonates,  but  is  readily  soluble  in  caustic  alkalis  ;  it  is  very 
sparingly  soluble  in  water  and  only  slightly  more  so  in  alcohol ;  the 
harium  salt  is  a  yellow  precipitate,  insoluble  in  water,  and  decomposes 
when  dried  in  the  desiccator. 

When  hot  aqueous  solutions  of  alloxantin  and  3  :  4-diamidotoluene 
hydrochloride  are  mixed,  tolualloxazine,  identical  with  that  described 
above,  is  formed. 

Dimethyltolualloxazine,  ^^^^'^^<Z'-^_nQ'_^^e'  '^  obtained  when 

an  excess  of  aqueous  3  :  4-diamidotolnene  hydrochloride  is  added  to  a 
boiling  aqueous  solution  of  tetramethylalloxantin  and  the  mixture 
boiled  for  a  time.  It  does  not  show  acidic  properties  ;  it  crystallises 
from  boiling  water,  in  which  it  is  sparingly  soluble  (O'S  grain  requires 
for  dissolution  2  litres  of  boiling  water),  in  delicate,  yellowish-whito 
needles,  but  is  best  crystallised  from  boiling  alcohol,  which  dissolves  it 
more  readily.     It  melts  at  205 — 210°. 

Dimethylalloxazine,    C6H4<^,;  i  *  ^^^' <  ^^  ,    is    a    yellowish- white, 

N.C-CO-NMe 
sandy,  crystalline  powder ;  it  is  very  sparingly  soluble  in  water,  more 
readily  in  boiling  alcohol,  and  melts  at  236". 

n:c-oh        '    f  .     1 

HydroxyquirioxaUnecarhoxylic   acid,    C6H4<^       '  ^>    ^s   lormea 

when  aqueous  solutions  of  1  :  2-diamidobenzene  and  mesoxalic  acid  are 
heated;  it  separates  from  boiling  water  in  delicate,  yellow  needles 
and  decomposes  at  200"^ ;  the  barium  salt  crystallises  in  needles. 

n:g-oh 

Najphthazinehydroxycarboxylw     acid,    CioH6<^^.  '  p^^^j.,    is    only 

sparingly  soluble  in  boiling  water;  the  harium  salt  is  a  yellowish, 
flocculent  precipitate. 

Toluquinoxalinecarboxylic  acid,  prepared  from  3  : 4-diamidotoluene 
and  mesoxalic  acid,  is  identical  with  that  described  by  Hinsberg(Zoc.ci^.). 

A.  R.  L. 

Thiophen.  By  G.  Minuxxi  (Gazzetta,  21,  143— 148).— When 
thiophen,  prepared  by  Volhard  and  Erdmann's  method,  is  heated 
with  an  equal  weight  of  phenylhydrazine,  evolution  of  hydrogen 
sulphide  commences  after  a  few  minutes  and  continues  for  some  hours, 
but  on  distilling  the  product  nothing  but  unaltered  thiophen  and  phenyl- 
hydrazine  are  obtained.  Similar  results  are  obtained  on  operating  in 
a  closed  tnbe  at  220". 

When  the  thiophen  recovered  from  the  above  operations  is  heated 
at  200 — 210°  in  a  closed  tube  with  litharofe,  no  chanofe  is  observed, 


I 
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bat  wlien  tliioplien  wliicli  lias  not  bsen  treated  with  phenylhydrazine 
is  heated  with  litharge,  lead  salphate  is  formed.  From  this  it  is 
evident  that  the  evolution  of  hydrogen  sulphide  is  due  to  the  presence 
of  some  impurity  in  the  thiophen. 

If  1  part  of  phenylhydrazine  be  gradually  dropped  into  10  parts  of 
the  impure  thiophen,  a  white,  crystalline  substance,  soluble  in  excess 
of  the  base,  is  precipitated ;  this  componnd  is  not  formed  if  thiophen 
which  has  been  already  heated  with  phenylhydrazine  is  employed. 
The  crystalline  compound  thus  formed  is  identical  with  the  phenyl- 
hydrazine  phenylthiocarbazide  prepared  by  E.  Fischer  (Annalen,  190, 
114)  by  the  action  of  phenylhydrazine  on  carbon  bisulphide.  The 
impurity  is  therefore  carbon  bisulphide.  Rectified  thiophen  contains 
an  average  of  about  0*2  per  cent,  of  this  substance,  and  unrectified 
tliiophen  a  much  larger  quantity. 

The  author  records  a  very  characteristic  property  of  phenylhydr- 
azine phenylthiocarbazide ;  on  passing  a  current  of  dry  oxygen 
through  its  solution  in  carbon  bisulphide,  hydrogen  sulphide  is  evolved 
and  diphenylthiocarbazide  deposited  as  a  white,  crystalline  powder. 

E.  V.  Meyer  (Abstr.,  1886,  349)  states  that  a  mixture  of  phenyl- 
hydrazine  and  benzene  deposits  a  crystalline  compound  containing 
sulphur  and  melting  at  96"" ;  he  considers  its  formation  to  be  due  to 
an  impurity  in  the  phenylhydrazine  employed.  This  substance  agrees 
in  all  its  recorded  properties  with  phenylhydrazine  phenylthiocarb- 
azide, and  is  most  probably  derived  from  carbon  bisulphide  in  the 
benzene  employed,  as  commercial  benzene  always  contains  this  im- 
purity. W.  J.  P. 

Note. — A  short  time  before  the  publication  of  this  paper,  Liebermann 
and  Seyewitz  (this  vol.,  p.  684)  stated  that  the  carbon  bisulphide  in 
commercial  benzene  could  be  estimated  by  means  of  its  reaction  with 
phenylhydrazine.  W.  J.  P. 

Ring  and  Nucleus   Structure  of  Aromatic  Hydrocarbons. 

By  W.  Vauhki.  (/.  pr.  Ghem.  [2],  44,  137— 149).— The  author  reviews 
the  structural  formulse  hitherto  proposed  for  benzene,  and  regards 
Loschmidt's  {Monatsh.,  11,  28 ;  Abstr.,  1890,  602)  as  the  least  objec- 
tionable of  them.  But  even  this  does  not  express  his  ideas  of  the 
benzene  molecule,  for  the  summits  of  the  tetrahedra  are  all  in  the 
same  plane,  a  dissymmetry  that  is  not  warranted  by  the  behaviour  of 
benzene.  None  of  the  formulae  hitherto  suggested  complies  with  the 
fact  that  ortho-  and  para-derivatives  are  chiefly  formed  (1)  when 
benzene  and  toluene  are  chlorinated  and  brominated ;  (2)  when  halogen 
substitution  products  of  the  methyl  group  in  toluene  are  nitrated ; 
(3)  when  chloro-,  bromo-,  and  iodo-benzene  are  nitrated;  (4)  when 
acetanilide  is  nitrated,  producing  ortho-  and  para-nitraniline ;  (5) 
when  phenol  is  nitrated,  chlorinated,  and  sulphated ;  (6)  when  cinn- 
amic  and  hydrocinnamic  acids  are  nitrated.  Nor  does  any  of  them 
comply  with  the  facts  that  meta-derivatives  are  chiefly  formed  (1) 
when  benzaldehyde,  acetophenone,  benzoic  acid,  and  phenyl  cyanide 
are  nitrated ;  (2)  when  benzene  is  heated  with  fuming  sulphuric  acid 
at  200°,  the  mefcasulphonic  acid  at  first  formed  being  couverbed  into 
the  para-acid  by  longer  heating. 
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The  author's  formula  for  benzene  is  a  symmetrical  arrangement  of 
Loschmidt's  formula,  that  is  to  saj,  instead  of  the  summits  of  the  six 
tetrahedra  being  all  on  the  same  side  of  the  central  plane,  three  of 
them  are  on  each  side.  He  explains  away  various  difficulties  by  aid 
of  this  formula  and  develops  it  for  naphthalene,  in  which  case  it 
complies  with  Bamberger's  qualifications  (Annalen,  257,  1 ;  Abstr., 
1890,  1299),  and  for  anthracene.  A.  G.  B. 

Constitution  of  Cymene.  By  M.  Fileti  (/.  pr.  Chem.  [2],  44, 
150 — 152). — The  author  has  repeated  Widman's  experiments  (this 
vol.,  p.  986),  and  fully  confirms  his  conclusion  that  cymene  is  an 
isopropyl  derivative.  A.  Gr.  B. 

Metacyanobenzyl  Chloride  and  Metacyanobenzaldehyde, 
By  P.  Reinglass  (Ber.,  24,  2416 — 2424). — Metacyanobenzyl  chloride, 
CN*C6H4*CH2C1,  is  obtained  by  treating  metacyanotoluene  with 
chlorine  at  150°  until  it  has  gained  30  per  cent,  in  weight,  spreading 
on  a  tile  the  reddish-yellow,  crystalline  cake  which  forms  on  cooling, 
and  then  dissolving  it  in  a  small  quantity  of  boiling  alcohol.  It 
separates  from  alcohol  in  small,  white  plates  or  colourless  prisms,  and 
from  boiling  water  in  long,  delicate  needles,  melts  at  67°,  boils 
at  258 — 260°  (760  mm.).  It  is  also  soluble  in  ether,  chloroform, 
and  benzene,  and  is  slightly  volatile  with  aqueous  vapour.  Its 
vapour  has  a  strong  action  on  the  eyes  and  mucous  membrane  of  the 
nose ;  whilst  the  substance  itself  produces  an  irritation  on  the  skin,, 
and  a  burning  on  the  tongue. 

Metacyanohenzal  chloride,  CN'CcHi'CHCL,  is  formed  by  treating 
metacyanotoluene  with  chlorine  until  it  has  gained  60  per  cent,  in 
weight ;  when  the  red  product  is  distilled,  it  passes  over  with  the 
evolution  of  hydrogen  chloride  between  272°  and  275°  (765  mm.)  as  a 
clear,  yellow  liquid. 

Paracyanobenzal  chloride,  CN'OeHi-CHCK,  is  prepared  by  treating 
paracyanobenzyl  chloride  (Mellinghoff.  Abstr.,  1890,  239)  with 
chlorine  until  it  has  gained  30  per  cent,  in  weight ;  it  is  a  colourless 
liquid  boiling  at  273—276°  (770  mm.). 

Metacyanobenzyl  cyanide,  CN'OeH^'CHa'CN',  is  obtained  by  dissolv- 
ing metacyanobenzyl  chloride  (6  grams)  and  potassium  cyanide 
(3  grams)  in  water  (25  c.c.)  and  alcohol  (60  c.c),  heating  the  mixture 
on  the  water-bath  for  J  hour,  distilling  off  two-thirds  of  the  alcohol, 
and  pouring  the  residue  into  water;  the  precipitated  compound  is 
crystallised  from  hot  water ;  it  forms  delicate  needles,  melts  at  84°, 
and  is  easily  soluble  in  alcohol,  ether,  chloroform,  and  benzene. 

w-Ghlorometatohcamide,  CONH2'C6Hi*CIl2Cl,  is  formed  by  dissolving 
metacyanobenzyl  chloride  in  five  times  its  weight  of  concentrated 
sulphuric  acid  and  allowing  it  to  remain  for  15  hoars  (compare  Gabriel, 
Abstr.,  1887,  1038  ;  Mellinghoff,  loc.  cit.),  then  pouring  it  into  eight 
times  its  volume  of  water,  neutralising  with  dilute  ammonia,  and 
crystallising  the  precipitated  compound  from  a  small  quantity  of  hot 
alcohol.  It  melts  at  124°,  and  is  very  readily  soluble  in  alcohol,  ether, 
and  hot  water.     Its  dust  causes  sneezing. 

vo-Chlorometatoluic   acid,  COOH'CeHi'CHoCl,  is  produced  by  heat- 
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ing"  metacjanobenzyl  chloride  with  20  times  its  weight  of  concen- 
trated hydrochloric  acid  in  a  i^eflux  apparatus,  when  the  acid  separates 
from  the  solution  on  cooling  in  small,  delicate  needles.  To  purify  it, 
it  is  dissolved  in  dilute  ammonia,  filtered,  and  reprecipitated  by  the 
addition  of  hydrochloric  acid.  When  recrystallised  from  hot  water, 
it  melts  at  135°,  and  is  readily  soluble  in  alcohol  and  ether.  The 
copper  salt  separates  as  a  sparingly  soluble,  bright  blue  precipitate  on 
adding  copper  sulphate  to  an  aqueous  solution  of  the  ammonium  salt. 

Metacyanohe7izylphthalimide,  CN*C6H4*CH2.N!C8H402,  is  prepared 
by  heating  an  intimate  mixture  of  dry  metacyanobenzyl  chloride 
(7  grams)  and  potassium  phthalimide  (9  grams)  in  a  globular  flask  at 
125 — 130°  for  3 — 4  hours ;  when  cold,  the  product  is  boiled  with 
water  and  the  solution  filtered  while  hot ;  the  granular  powder 
which  separates  from  the  filtrate  is  purified  by  crystallising  it  from 
glacial  acetic  acid  ;  it  melts  at  147". 

iv-Amidometatoluic  acid,  COOH'OeH^'CHs-NHa,  is  obtained  by 
heating  the  last-described  imide  (2  grams)  with  concentrated  hydro- 
chloric acid  (10  c.c.)  at  200°  for  3  hours  in  a  sealed  tube,  diluting 
the  product  with  a  little  water,  filtering  off  the  phthalic  acid,  and 
isolating  the  new  acid  from  the  filtrate  by  means  of  its  mercuric  salt, 
which  is  sparingly  soluble  in  water ;  this  is  decomposed  by  a  current 
of  hydrogen  sulphide,  sodium  acetate  added  to  the  filtrate,  and  the 
liquid  slowly  evaporated,  when  the  acid  separates  in  small,  white 
scales  which  melt  at  215 — 218°.  An  intermediate  compound,  meta- 
carhoxybenzylphthalamic  acid,  COOH-CeHi-CHojNH-CO-CeHi'COOH, 
is  formed  by  heating  the  phthalimide  (5  grams)  with  30  per  cent, 
sodium  hydroxide  (40  c.c.)  for  20 — 25  minutes,  shaking  frequently, 
and  then  adding  water  and  an  excess  of  hydrochloric  acid,  when  it  is 
precipitated;  when  recrystallised  from  hot  alcohol,  it  melts  at 
228—230°  (compare  Giinther,  Abstr.,  1890,  977).  If  this  compound 
is  heated  with  concentrated  hydrochloric  acid  at  200°  in  a  sealed  tube 
for  3  hours,  a;-amidometatoluic  acid  is  formed.  The  platinochloride, 
(C8H9NOo)2,H2PtCl6,  is  a  yellow  ochreous  precipitate,  and  the  aurochloV' 
ide  forms  yellow  prisms  and  melts  at  175 — 177°  with  decomposition. 

Dimetacarhoxyhenzyl  ether,  0(CH2*C6H4*COOH)2,  is  obtained  by 
heating  metacyanobenzyl  chloride  (5  grams)  with  33  per  cent,  potas- 
sium hydroxide  in  a  reflux  apparatus  for  3  hours,  diluting  with  water, 
and,  after  precipitating  the  filtrate  with  an  excess  of  hydrochloric 
acid,  crystallising  from  hot  water;  it  melts  at  180°,  and  is  sparingly 
soluble  in  ether,  chloroform,  and  benzene. 

Metacyanohenzaldehyde,  CN'CeH^'COH,  is  produced  by  adding  meta- 
cyanobenzyl chloride  (8  grams)  to  a  hot  solution  of  copper  nitrate 
(16  grams)  in  water  (160  c.c.)  and  boiling  for  16 — 17  hours,  when  an 
intensely  green  solution  is  obtained ;  on  cooling,  this  deposits  white 
needles,  which  are  dissolved  in  ether,  and  the  ethereal  solution  mixed 
with  an  aqueous  solution  of  sodium  hydrogen  sulphite  ;  the  additive 
compound  is  collected,  washed  with  ether  and  alcohol,  and  steam 
distilled  in  the  presence  of  an  alkali ;  the  distillate  is  extracted  with 
ether,  which  leaves  long  needles  on  evaporation.  It  melts  at  79 — 81°, 
yields  a  metallic  mirror  with  ammoniacal  silver  nitrate,  and  gives  all 
the  reactions  of  an  aldehyde.     The   liydrazone,  CN'CeHi'CHiNsHPh, 
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crystallises  from  alcobol  in  small,  yellow  needles,  and  melts  at  120°  ; 
the  oxime,  CN-C6H4-CH:X0H,  melts  at  99—101°,  and  yields  meta- 
dicyanobenzene  (m.p.  157°)  on  treatment  with  acetic  anhydride. 

Paracyanohenzaldehyde,  CN'CsHi'COH,  is  obtained  from  para- 
cyanobenzyl  chloride ;  it  crystallises  from  hot  water  in  long,  white 
needles,  melts  at  96 — 98°,  is  volatile  with  steam,  and  is  readily 
soluble  in  alcohol,  ether,  and  chloroform.  The  hydrazone  melts  at 
135—137°,  and  the  oxione  at  145°. 

Both  the  last-described  aldehydes  may  be  prepared  more  quickly 
and  a  better  yield  obtained  by  boiling  the  corresponding  benzal 
chlorides  with  silver  nitrate. 

Paraldehydohenzoic  acid,  COOH'CeHi'COH,  is  formed  on  heating 
paracyanohenzaldehyde  with  25  times  its  weight  of  concentrated 
hydrochloric  acid  in  a  reflux  apparatus  ;  it  crystallises  in  microscopic 
needles,  commences  to  melt  at  285°,  and  is  soluble  in  water,  but  more 
so  in  alcohol  and  ether.  The  copper  salt  is  a  bright  blue  precipitate  ; 
the  oxime  melts  at  208 — 210°,  whilst  the  hydrazone  melts  at  212 — 214°. 

Metaldehydobenzoic  acid  is  obtained  from  metacyanobenzaldehyde 
in  a  similar  manner  to  its  isomeride ;  it  melts  at  164 — 166^  ;  the 
copper'  salt  is  a  greenish-blue  precipitate;  the  oxime  melts  at  165° 
with  decomposition,  whilst  the  hydrazone  melts  at  112 — llo"". 
Orthaldehydobenzoic  acid  (phthalaldehydic  acid)  has  been  described 
by  Racine  (Abstr.,  1886,  549).  A.  R.  L. 

Products  of  Condensation  of  Metanitrobenzaldehyde  with 
Phenol  and  Resorcinol.  By  G.  dr  Varda  and  M.  Zenoni  {Gaz- 
zetta,  21,  174 — 183;  compare  this  vol.,  p.  1378). — Metanitrodioxyiri- 
phetiylmethane,  CH(C6H4*OH)2!CoH4*N02,  is  obtained  by  melting 
together  a  mixture  of  phenol  and  metanitrobenzaldehyde  in  theore- 
tical proportion,  slowly  adding  sulphuric  acid  (H2SO4-I-2H2O), 
1  moL,  then  gradually  heating  and  keeping  the  mixture  at  130', 
until  no  further  action  is  observed.  The  product  is  freed  from  un- 
altered phenol  and  metanitrobenzaldehyde  by  steam  distillation,  boiled 
with  a  large  quantity  of  water,  and  the  solution  filtered  and  allowed 
to  remain ;  on  cooling,  the  condensation  product  is  deposited.  It  is 
an  amorphous,  dark-yellow  powder,  melting  at  59 — 60°,  \cry  little 
soluble  in  ether,  chloroform,  benzene,  or  light  petroleum,  and  almost 
insoluble  in  carbon  bisulphide,  soluble  in  about  10,000  parts  of 
boiling  water.  It  is  not  volatile  with  steam,  and  is  for  the  most 
part  decomposed  on  distillation  under  diminished  pressure. 

Metanitrophenyldiresorcinolmethane,  CH[C6H3(OH)2]2'G6H4*N'02,  is 
readily  obtained  without  the  aid  of  a  condensing  agent  by  heating 
the  equivalent  proportions  of  resorcinol  and  metanitrobenzaldehyde 
at  150°,  and  purifying  the  product  by  washing  it  with  water  and 
precipitation  from  its  alcoholic  and  ethereal  solutions.  It  is  a 
yellowish,  amorphous  powder,  slowly  darkened  by  the  action  of  air 
and  light,  and  melts  at  97 — 100°;  it  is  soluble  in  ether,  alcohol, 
and  acetic  acid,  almost  insoluble  in  light  petroleum,  benzene,  chloro- 
form, and  carbon  bisulphide;  it  is  precipitated  unaltered  from  its 
alkaline  solution  by  acids.  The  substance  cannot  be  distilled  with 
steam,  or  under  diminished  pressure. 
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The  precise  constitutions  of  tlie  above  two  compounds  are  un- 
known. W.  J.  P. 

Methylation  of  Symmetrical  Orcinol.  By  A.  Keaus  (Monatsh., 
12,  191—204;  compare  Herzig  and  Zeisel,  Abstr.,  1890,  1405).— 
Anhydrous  orcinol  melts  at  ]06"5 — 111"  or  on  remelting  after  solidi- 
fication at  108 — 111°;  on  warming  with  methyl  iodide  and  potash  in 
methyl  alcoholic  solution,  and  treatment  of  the  product  with  potash, 
a  dimethylorcinol  is  obtained  on  acidifying  and  extracting  with  ether; 
it  has  the  formula  CcHMe3(OH)2  [OH  =  2:3;  Ue,  =  2:4:5]  or 

OH*C*^p^r    ^p^^CH,  crystallises  from  methyl  alcohol,  and  melts  at 

204°.     The  acetyl,  henzoyl,  and  &?'omo-derivatives  are  viscid  liquids. 

The  portion  of  the  original  methylation  product  which  is  insoluble 
in  potash,  on  distillation  under  reduced  pressure,  yields  dimetliylorcmol 
dimethyl  ether,  CcHMe3(OMe)2 ;  this  crystallises  from  glacial  acetic 
acid,  and  melts  at  93 — 94°.  The  fraction  boiling  at  135 — 138°  under 
a  pressure  of  18 — 22  mm.  w^as  treated  with  hydriodic  acid,  and  the 
product  formed,  when  purified,  melted  at  156°.  This  is  a  dimethylorcmol 
isomeric  with  the  one  above  described,  as  it  contains  two  hydroxyl 
groups.  Since  it  is  prepared  from  the  dimethyl  ether,  it  probably  has 
the  first  of  the  two  formulae  given  above,  Avhilst  the  compound  melting 
at  204°  is  probably  represented  by  the  second.  J.  B.  T. 

Action  of  Light  on  Anethoil.  By  G.  de  Varda  (Gazzetta,  21, 
183 — 188). — Crystalline  anethoil,  when  exposed  to  sunlight,  soon 
liquefies,  and,  on  submitting  it  to  distillation,  a  fraction  boiling 
between  251°  and  296°  is  obtained.  This  solidifies  on  cooling,  and, 
when  purified  by  repeated  crystallisation  from  strong  alcohol,  is 
found  to  be  a  new  polymeride  of  anetho'il,  Avhich  the  author  terms 
^hotoanethotl.  The  residue  left  in  the  retort,  when  crystallised  from 
alcohol,  yields  the  same  substance. 

Photoanethoil  forms  minute,  white,  nacreous,  tabular  crystals, 
melts  at  207",  and  has  neither  taste  nor  odour.  It  is  insoluble  in 
water,  sparingly  soluble  in  ether,  alcohol,  light  petroleum,  chloroform, 
and  boiling  acetic  acid,  sublimes  in  microscopic  plates,  and  does  not 
volatilise  Avith  aqueous  vapour.  Its  solution  in  chloroform  has  no 
rotatory  action  on  polarised  light.  Anethoil  yields  about  0*5  percent, 
of  photoanethoil  by  tlie  above  treatment. 

%Ietanitro]phe7iyldianetho'ilmethane,^0'i'CJii:Cll\^C^z{C^tyOMe']2, 
is  obtained  when  the  theoretical  proportions  of  anethoil  and  meta- 
nitrobenzaldehyde  ai-e  fused  together  with  sulphuric  acid  (H0SO4  + 
HoO)  at  150°.  The  crude  product  is  boiled  out  with  water  and  treated 
with  superheated  steam  ;  the  residue  is  then  extracted  with  ether,  and 
the  solution  filtered  and  poured  into  alcohol ;  the  precipitate  thus 
formed  is  collected,  again  dissolved  in  ether,  and  reprecipitated  by  the 
addition  of  light  petroleum.  The  pure  substance  is  a  yellow,  amorph- 
ous powder  without  odour  or  taste,  melts  at  165 — 170°,  is  insoluble  in 
alkalis  and  sulphuric  acid,  almost  insoluble  in  alcohol,  fairly  soluble 
in  chloroform,  ether,  carbon  bisulphide,  and  acetic  acid.  It  does  nob 
sublime  on  heating,  and  cannot  be  distilled  in  a  current  of  steam. 
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When  photoanethoil  is  heated  with  metanitrobenzaldehjde  and 
acid,  the  same  condensation  product  is  produced,  showing  that  photo- 
anethoil is  a  true  polymeride  of  anethoil.  W.  J.  P. 

Constitution  of  Quinone.  By  J.  U.  :N'ef  (Amer.  Chem.  J.,  13, 
422 — 428  ;  compare  Abstr.,  1890,  1270). — In  his  previous  paper 
(Abstr.,  1890,  1270),  the  author  pointed  out  that  Fittig's  formula  must 
represent  the  constitution  of  quinone.  It  has  been  asserted,  however, 
that  the  proof  that  quinone  dibromide  has  its  bromine  atoms  in  the 
ortho-position  is  not  absolute  (compare  Claus,  this  vol.,  p.  44  ;  Nietzki, 
ibid.,  189  ;  Kehrmann,  ibid.,  482). 

The  analogy  between  the  behaviour  of  quinone  dibromide  and 
tetrabromide  towards  zinc-dust  and  acetic  acid  (A.bstr.,  1890,  1272) 
and  the  behaviour  of  v.  Baeyer's  additive  products  of  hydrogenated 
terephthalic  acids  (Abstr.,  1888,  1069;  1889,  1176;  Annalen,  258, 
11)  is  such  that  there  can  be  little  doubt  that  these  compounds  are 
of  similar  constitution. 

Since  no  orthodibromoquinone  is  formed  when  hydrogen  bromide 
is  removed  from  quinone  tetrabromide  by  boiling  it  with  aqueous 
alcohol  (Abstr.,  1890,  1272),  the  hydrogen  bromide  must  be  split  off 
from  the  ortho-position,  and  it  is  rendered  highly  probable  that  the 
addition  of  bromine  takes  place  in  ortho-positions ;  the  existence  of 
the  following  compounds  furnishes  absolutely  conclusive  proof  that 
this  is  the  case  : — 

Quinone  dichloride  [O2  :Cl2  =  1:4:2:3]  is  pale  yellow,  melta 
at  143°,  and  distils  unchanged. 

Quinone  tetrachloride  [Oo  :  CI4  ^1:4:2:3:5:6]  is  colourless,^ 
sublimes  without  melting,  and  undecomposed. 

Quinone  dichloride  dibromide  [O2 :  CI2 :  Bro  =■  1:4:2:3:5:6]  is 
colourless,  and  melts  at  195°. 

The  properties  of  these  substances  are  similar  to  those  of  the  two 
bromine  additive  products  (Abstr.,  1890,  1272),  except  that  they  are 
more  stable.  That  the  constitution  of  the  dichloride  dibromide  is  as 
given  above,  and  not  O2 :  CI2  :  Br2  =  1:4:3:6:2:5,  is  proved  by 
the  fact  that,  when  boiled  with  alcohol  and  water,  it  yields  about 
equal  parts  of  meta-  and  para-chlorobromoquinone  of  the  constitution 
O2 :  CI :  Br  =  1:4:6:2  and  1:4:3:6  respectively.  The  latter 
crystallises  in  plates  which  melt  at  172°,  the  former  in  needles  melt- 
ing at  113° ;  they  were  easily  separated  by  fractional  crystallisation 
from  ether,  in  which  the  para-compound  is  less  soluble.  The  direct 
synthesis  of  these  two  substances  in  the  following  ways  proves  that 
their  constitution  is  correctly  given  above. 

(a.)  Parachlorobromonitrobenzene  [NO3 :  CI  :  Br  =  1:2:5]  was 
reduced  by  zinc-dust  and  acetic  acid  to  chlorobromaniline  (m.p.  43°), 
which,  on  boiling  with  manganese  dioxide  and  sulphuric  acid,  gave 
parachlorobromoquinone,  identical  with  the  above  product  and  with 
Levy  and  Schultz's  chlorobromo  qui  none  (Abstr.,  1882,  509). 

(6.)  Chloroparanitrophenol  [0H:Cl:N03  =1:2:4]  was  con- 
verted into  bromochloroparanitrophenol  [OH  :  CI  :  NOo  :  Br  = 
1:2:4:6]  (m.p.  138°)  and  then  reduced  with  tin  and  hydrochloric 
acid.     The   chlorobromamidophenol  thus  produced  was   boiled  with 
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manganese  dioxide  and  sulplinric  acid,  when  metaclilorobromoqmnone, 
identical  with  the  above,  was  obtained. 

If  quinone  dichloride  dibromide  has  its  chlorine  atoms  in  the  para- 
position  [2 :  5]  and  it  be  decomposed  by  aqueous  alcohol,  assuming 
the  splitting  off  of  halogen  hydride  to  take  place  in  great  part  from 
ortho-positions,  the  compound  produced  would  be  paradichloroquinone 
(m.  p.  164°)  since  the  chlorine  atoms  are  more  firmly  bound  than  the 
bromine  atoms.  Paradibromoquinone  (m.  p.  188°)  and  metachloro- 
bromoquinone  are  the  other  possible  products.  As  a  fact,  however, 
neither  paradichloro-  nor  paradibromo-quinone  was  formed. 

If,  however,  the  quinone  dichloride  dibromide  have  the  constitution 
assigned  to  it  above,  and  halogen  hydride  be  split  off  from  para- 
positions,  only  orthochlorobromoquinone  and  metachlorobromoquinone 
could  be  formed. 

The  addition  of  halogens  to  quinone  is  thus  proved  to  take  place 
in  ortho-positions,  and  the  splitting  off  of  halogen  hydride  also  to  take 
place  from  ortho-positions — facts  which  are  explicable  by  Fittig's 
formula  for  quinone,  but  will  not  uphold  Claus'  diagonal  ketone 
formula. 

The  publication  of  experimental  details  is  promised,  and  the  author 
concludes  with  the  observation  that  it  seems  probable  to  him  that  the 
conversion  of  quinol  into  quinone  is  accompanied  by  a  rearrange- 
ment of  the  valencies  of  the  carbon  atoms  forming  the  closed  chain 
(Nietzki,  loc.  cit.),  on  the  ground  that  neither  quinolcarboxylic 
acid,  tolylquinolcarboxylic  acid,  paradihydroxyterephthalic  acid,  nor 
the  ethyl  salts  of  these  acids,  can  be  oxidised  to  the  corresponding 
quinones.  A.   G.  B. 


Euxanthone.  By  J.  Herzig  (Monatsh.,  12,  161 — 171). — The 
author  has  studied  various  derivatives  of  euxanthone  with  the  object 
of  showing  its  relationship  to  quercetin.  Both  these  substances  are 
yellow,  but  yield  colourless  acetyl  derivatives  which  are  readily 
hydrolysed  by  treatment  with  sulphuric  acid. 

Euxanthone  ethyl  ether,  Ci3H703*OEt,  crystallises  from  alcohol  in 
long,  yellow  needles,  and  melts  at  144 — 145°.  It  does  not  dissolve 
in  potash,  but  yields  an  unstable,  insoluble  salt  by  the  action  of 
alcoholic  potash;  the  latter  resembles  the  corresponding  quercetin 
derivative,  and  readily  undergoes  dissociation  in  presence  of  water. 
Acetyl  euxanthone  ethyl  ether,  CiaHgAcOa'OEt,  crystallises  from  alcohol 
in  long,  colourless,  lustrous  needles,  and  melts  at  180 — 182°.  The 
compound  readily  yields  a  euxanthone  diethyl  ether,  Ci3H602(OEt)2, 
on  treatment  with  potash  and  ethyl  iodide.  Euxanthone  ethyl  ether 
is  formed  from  the  diethyl  derivative  when  the  latter  is  heated  with 
alcoholic  potash  in  a  sealed  tube  for  four  hours  at  130 — 150°.  An 
isomeric  monethyl  ether  is  obtained  by  treating  the  diethyl  derivative 
with  20  parts  of  concentrated  sulphuric  acid  for  three  hours  at  100°  ; 
it  crystallises  from  alcohol  in  colourless  needles,  melts  at  223 — 225°, 
and  is  readily  seluble  in  dilute  potash.  The  constitution  of  this 
compound  is  being  further  investigated.  The  existence  of  two  mon- 
ethyl ethers  makes  it  appear  possible  that  euxanthone  may  exist  in 
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.  .  ^     .T-     i.         1     ^^C(OH)-C6H3-OH 
two  forms,  represented   by  the  formulae  0<  i  i  and 

OsOa  —  O 

C  H  (OH) 
C0<p^-rT^/Q-rTN>05  or  it  may  be  that  the  hydroxyl  groups  occupy 

different  relative  positions  in  the  molecule.  That  there  is  consider- 
able difference  between  euxanthone  and  quercetin  is  proved  by  the 
fact  that,  whilst  the  latter  is  readily  decomposed  by  alkalis,  euxanth- 
one is  unacted  on  when  heated  with  potash  at  150°  in  a  sealed  tube. 

J.  B.  T. 

Synthesis  of  Aromatic  Mercaptans.  By  G.  Lustig  (Gazzetta, 
21,  213— 216).— Leuckart  (Abstr.,  1890,  603)  has  shown  that  thio- 
phenols  may  be  prepared  by  the  action  of  potassium  ethyl  xanthate 
on  diazo- compounds.  The  author  finds  it  more  convenient  to  employ 
the  red  salt,  OH'CS'SK,  obtained  by  the  action  of  carbon  bisulphide 
on  caustic  potash  in  place  of  potassium  ethyl  xanthate. 

The  red  salt  obtained  by  digesting  14  grams  of  solid  potassium 
hydrate  with  excess  of  carbon  bisulphide,  is  dissolved  in  100  c.c.  of 
w^ater,  heated  at  70 — 75"",  and  a  solution  of  diazobenzeiie  chloride, 
prepared  from  20  grams  of  aniline,  slowly  run  into  it ;  a  yellow  sub- 
stance is  thus  formed  which  decomposes  into  an  oil  with  evolution  of 
nitrogen.  The  oil  is  soluble  in  acetic  acid,  alcohol,  light  petroleum, 
and  ether,  but  insoluble  in  potash  and  dilute  acids  ;  no  analysis 
could  be  made,  as  the  oil  could  not  be  purified.  On  steam  distillation, 
it  yields  thiophenol  and  diphenyl  bisulphide.  When  boiled  with 
either  aqueous  or  alcoholic  potash  and  treated  with  acid,  the  oil  yields 
65 — 75  per  cent,  of  thiophenol. 

When  paramonacetylphenylenediamine  is  diazotised,  and  treated 
with  the  red  salt  in  the  manner  just  described,  a  solid  product,  melt- 
ing at  115 — 120°,  is  formed  corresponding  with  the  oil  obtained  from 
diazobenzene  chloride.  This,  on  hydrolysis  with  1  mol.  of  alcoholic 
potash,  yields  paradithioacetylphenylamine,  and  with  2  mols.  paradi- 
thiophenjlamine,  compounds  which  were  recognised  by  the  reactions 
given  by  Leuckart.  W.  J.  P. 

Nomenclature  of  Compounds  containing  Two  Atoms  of 
Nitrogen  Linked  together.  By  T.  Curtius  (J.  pr.  Chem.  [2],  44, 
96 — 101). — The  necessity  for  a  systematic  nomenclature  for  hydrazine 
derivatives  and  for  fatty  diazo-compounds  has  been  evident  for  some 
time  past,  and,  with  the  object  of  avoiding  further  confusion,  the 
author  proposes  to  adopt  the  following  means  of  distinguishing 
compounds  which  contain  two  nitrogen  atoms,  either  singly  or  doubly 
linked.  The  nomenclature  is  not  applicable  to  the  numerous  deriva- 
tives of  hydrazine  which  contain  several  carbon  atoms  united  with 
the  two  nitrogen  atoms  in  the  form  of  a  *'  ring."  (1.)  For  the  radicle 
IN*N!  the  term  azi-  is  proposed;  this  being  written  -azine  at  the 
end  of  a  word.  (2.)  For  the  radicle  'NiN*  the  name  azo-  is  retained, 
but  is  written  -azone  at  the  end  of  a  Avord.  (3.)  The  partial  or 
complete  saturation  of  these  radicles  by  hydrogen  is  indicated  by 
the  prefix  Jiydr-,  the  terms  becoming  hydrazi-  or  hydrazo-,  or,  at  the 
ends  of  words,  -hydrazine  or  -liydrazone,  as  the  case  may  be.  All  known 
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azo-,  diazo-,  and  hydrazine-derivatives  can  readily  be  distinguished 
as  derivatives  either  of  the  as  yet  unknown  hydrazone  or  diimide, 
NH!NH,  or  of  hydrazine,  NHs'NHo,  and  numerous  applications  of  the 
proposed  nomenclature  are  given  in  the  paper. 

The  substitution  of  the  azi-  and  azo-radicles  for  hydrogen  in 
methane  and  ammonia  would  lead  to  the  formation  of  four  3-niembered 
rings,  one  of  which  only  has  hitherto  been  isolated,  although  deriva- 
tives of  all  four  have  been  prepared.  These  rings  are  distinguished 
thus : — 

Azomethjlenc-      Hydrazimetlijleue.  Azoimido.  Hydraziimide. 

As  an  instance  of  the  application  of  the  proposed  nomenclature, 
the  change  of  name  from  ethyl  diazoacetate  to  ethyl  azomethylene- 
carboxylate  may  be  quoted.  W.  P.  W. 

Action  of  Benzyl  amine  on  Glycol  Chlorhydrin.  By  G. 
GoLDscHMiEDT  and  R.  Jahoda  (Monatsh.,  12,  81 — 85). — When  mole- 
cular proportions  of  benzylamine  and  glycol  chlorhydrin  are  heated 
together  at  100°  in  a  reflux  apparatus,  a  vigorous  action  takes  place, 
and  the  contents  of  the  flask  become  dark-red.  On  cooling,  the  pro- 
duct solidifies  to  a  yellow,  waxy  mass,  which  contains  benzylamine 
hydrochloride  and  hydroxy ethylbenzylamine.  On  heating  the  latter 
with  hydrochloric  acid  at  170°  for  five  hours,  it  is  converted  into 
chlorethylbenzylamine  hydrochloride,  CH,Ph-NH-CH,-CH,Cl,  which 
crystallises  in  white  needles,  melts  at  192°,  and  is  readily  soluble  in 
water,  alcohol,  and  chloroform. 

When  the  yellow,  Avaxy  mass  is  heated  in  open  flasks  or  closed 
tubes  with  sulphuric   acid,  or  with  zinc  chloride,  benzylamine  and 

henzylmorpholi7ie,  CHoPh-N-^Qu-'^Q-g'^O,  are  produced.    The  latter 

crystallises  in  slender  needles,  and  has  an  odour  resembling  that  of 
ammonia  ;  it  forms  a  hydrochloride,  CnHisNOjHCl,  which  dissolves 
readily  in  water  and  in  alcohol,  and  melts  at  about  200° ;  also  a 
flatinochloride,  (CuHi5NO)o,H9.PtCl6,  which  is  only  sparingly  soluble 
in  water,  crystallises  in  reddish-yellow  needles,  and  decomposes  at 
192°. 

The  condensation  occurring  in  the  preparation  of  benzylmorpholine 
takes  place  between  two  hydroxjl  groups  with  elimination  of  the 
elements  of  water,  and  not  between  chlorine  and  hydroxyl,  as  m  the 
syntheses  of  morpholine  derivatives  effected  by  Knoir  (Abstr.,  1889, 
1218).  G.  T.  M. 

Commercial  Pseudocumidine.  By  H.  Kromer  {Ber.,  24,  2407 
— 2415). — The  author's  experiments  were  made  with  two  different 
specimens  of  commercial  pseudocumidine.  The  first,  melting  at  63", 
yielded  durylonitrile  when  treated  by  Sandmeyer's  method;  whilst 
the  second,  melting  at  a  higher  temperature,  on  similar  treatment, 
gave  an  oil  having  a  strong,  phenolic  odour,  from  which  durylonitrile 
and  mesitylol,  melting  at  68 — 69°,  were  obtained. 
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Cumohenzylamine,  C6H2Me3'CH2*NH2,  is  formed  exclusively  on 
reducing  the  nitrile  from  the  pseudocumidine  melting  at  63°  bv 
Ladenberg's  method  with  sodium  and  absolute  alcohol.  When  the 
reduction  is  complete,  water  is  added,  the  solution  acidified  with 
hydrochloric  acid,  the  alcohol  distilled  off,  and,  after  adding  an  excess 
of  potash,  the  base  is  driven  over  in  a  current  of  steam.  It  crystallises 
from  alcohol  in  groups  of  long,  friable  needles,  melts  at  6-i'5°,  and  is 
sparingly  soluble  in  hot  water,  more  readily  in  alcohol  and  chloro- 
form. The  hydrochloride,  CioHi5N,HCl,  forms  short,  thick  prisms  and 
needles,  melts  at  240 — 242"  with  decomposition,  and  is  fairly  soluble 
in  cold  water  ;  the  sulphate  forms  colourless  plates,  melts  at  238°,  and 
is  sparingly  soluble  in  water  ;  the  platinochloride,  (CioHi5N)2,H2PtCl6, 
is  a  reddish-yellow,  crystalline  powder  decomposing  at  208 — 209° ; 
the  nnercurochloride,  CioHi5N,HHgCl3,  crystallises  in  needles,  melts 
at  141 — 142°,  and  is  sparingly  soluble  in  cold  water,  readily  in  hot; 
the  picrate,  CioHi5T^,C6Ho(N02)3*OH,  separates  from  hotw^ater  in  long, 
yellow  needles;  the  bismuthoiodide,  CioHi5N,HBil4,  is  a  microcrys- 
talline  powder,  readily  soluble  in  cold  alcohol ;  whilst  the  aurochloride 
decomposes  on  boiling  with  water. 

Cumohenzyl  alcohol,  CeHaMea'CHa'OH,  is  obtained  when  a  concen- 
trated solution  of  cumobenzylamine  bydrochloride  is  treated  with  a 
slight  excess  of  the  theoretical  quantity  of  sodium  nitrite  in  the  cold, 
the  solution  being  finally  heated  for  a  short  time  on  the  water- bath. 
The  aqueous  liquid,  on  the  surface  of  which  a  dark-coloured  oil  floats, 
is  extracted  with  ether  when  cold,  and  the  oily  residue  obtained  on  dis- 
tilling the  ethereal  solution  is  dissolved  in  hot  alcohol,  and  repeatedly 
recrystallised,  when  the  compound  is  obtained  in  pale-yellow  needles. 
It  meJts  at  168°,  and  is  almost  insoluble  in  water,  more  easily  in 
alcohol  and  ether. 

Hemimellihenzylamine,  C6H2Me3*CH2*NH2,  was  obtained  as  chief 
product  from  the  pseudocumidine  of  higher  melting  point,  and  is 
isolated  in  the  same  manner  as  cumobenzylamine  (see  above),  but,  as 
it  is  more  soluble  in  water,  the  distillate  obtained  on  driving  the  base 
over  with  steam  must  be  extracted  with  ether.  The  ethereal  solution 
is  distilled,  and  the  crude  base  converted  into  the  hydrochloride,  from 
which  the  pure  base  is  obtained  on  decomposition  with  potash  and 
crystallisation  from  hot  water.  It  forms  small  plates  having  a  silvery 
lustre,  but  these  change  to  an  amorphous  powder  when  kept  in  the 
desiccator,  audit  then  melts  at  123°.  The  hydrochloride  forms  delicate 
needles,  melts  at  270°,  and  is  sparingly  soluble  in  cold  water  and  in 
alcohol ;  the  platinochloride  separates  from  hot  dilute  hydrochloric 
acid  in  rhombic  dodecahedra  and  melts  at  219 — 220°  ;  the  aurochloride, 
CioHi5]Sr,HAuCl4,  crystallises  from  boiling  water  containing  hydro- 
chloric acid  in  garnet-red  prisms,  and  melts  at  162 — 165°  with  de- 
composition ;  the  mercurochloride  forms  a  felt-like  mass  of  needles, 
and  melts  at  240 — 241°  ;  whilst  the  picrate  separates  from  alcohol  in 
long,  yellow  needles,  and  melts  at  239*5°  with,  partial  decomposition. 
Potassium  bismuth  iodide,  potassium  cadmium  iodide,  and  iodine 
•dissolved  in  potassium  iodide  solution  yield  sparingly  soluble  deri- 
vatives. 

Hemimellihenzyl    alcohol,   C6H2Me3*CH2*OH,   is  prepared  from  the 
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last- described  amido-compound  by  a  process  similar  to  that  used  for 
curaobenzyl  alcohol  (see  above)  ;  it  crystallises  from  dilute  alcohol 
in  long  needles,  melts  at  78°,  and  is  sparingly  soluble  in  water, 
readily  in  alcohol  and  ether. 

Hemimellibenzaldehyde,  CeHaMe^'COH,  is  obtained  when  the  alcohol 
is  suspended  in  dilate  sulphuric  acid,  and  a  dilute  solution  of  the  cal- 
culated quantity  of  potassium  dichromate  dropped  in.  After  remain- 
ing at  the  ordinary  temperature  for  several  hours,  it  is  steam  distilled, 
and  the  solid  distillate  crystallised  from  dilute  alcohol ;  it  forms 
needles,  melts  at  52°,  and  exhibits  all  the  reactions  of  an  aldehyde. 

The  nitrile  obtained  from  the  pseudocumidine  of  higher  melting 
point,  on  hydrolysis  with  alcoholic  potash,  gave  durylic  acid  melting 
at  149 — 150""  and  a-isodurylic  acid  melting  at  203";  these  were 
separated  by  fractional  crystallisation  of  their  potassium  salts. 

The  author  has  prepared  pseudocumidine  melting  at  63°  by  treat- 
ing the  commercial  substance  with  nitric  acid,  as  directed  by  Hofmann, 
but  this  yielded  (by  Sandmeyer's  method)  mesitylol  and  a  cyanide, 
from  which  the  two  last-mentioned  acids  were  obtained.  This  can 
only  be  explained,  if  Hofmann's  method  is  trustworthy,  by  assuming 
a  migration  of  the  methyl  groups,  but,  if  otherwise,  the  commercial 
base  would  appear  to  be  a  mixture  of  pseudocumidine  and  mesidine ; 
hemimellidine  must  also  be  considered  as  a  constituent,  and,  indeed, 
the  latter  must  have  been  present  in  considerable  quantity  in  the 
above-mentioned  commercial  base  melting  at  the  higher  temperature. 

A.  R.  L. 

Action  of  Ammonia  on  Ortho-xylylene   Bromide.      By  M. 

ScHOLTZ    {Ber.,    24,    2402 — 2407). — Di-xylyleneammonium     hromidey 

pTT  PTT 

C6H4<pTT''>'NBr<pTT~>C6H4,    is    obtained    when     ortho-xylylene 

bromide  (3  grams)  is  heated  at  120"  with  10  times  its  weight  of  con- 
centrated ammonia ;  it  forms  large,  prismatic  cr^'stals,  is  not  decom- 
posed when  boiled  with  potassium  hydroxide  solution,  but  when 
shaken  with  an  excess  of  silver  oxide  and  the  filtrate  evaporated, 
deliquescent  crystals  of  the  hydroxide,  N(C8H8)o*OH,  remain.  This 
has  all  the  properties  of  an  ammonium  hydroxide,  its  solutions  having 
a  strongly  alkaline  reaction,  absorbing  carbonic  anhydride,  and 
liberating  ammonia  from  ammonium  chloride  on  boiling ;  it  furnishes 
the  first  example  of  an  ammonium  base  with  two  bivalent  alcohol 
radicles.  The  aurochloride,  Ci6Hi6N,AuCl4,  forms  delicate  needles, 
melts  at  197°,  and  is  very  sparingly  soluble ;  the  platinocfdoride, 
(Ci6Hi6N)2,PtCl6,  melts  at  249 ',  and  is  almost  insoluble  in  boiling 
water ;  whilst  the  mercurochloride  has  the  composition 

Ci6Hi6NCl,2HgClo. 

The  iodide,  ^"(08118)31,  separates  when  the  hydroxide  is  neutralised 
with  hydriodic  acid ;  it  crystallises  in  long  needles,  and  is  much  less 
soluble  than  the  bromide.  The  peWofZicZe,  N(C8H8)2l3,  separates  as  a 
brown  precipitate  when  solution  of  iodine  in  hydriodic  acid  is  added 
to  an  aqueous  solution  of  the  iodide  ;  this  crystallises  from  alcohol  in 
violet  needles  having  a  metallic  lustre ;  whilst  the  perbromide  forms 
small,  golden-yellow  plates,  and  is  very  unstable. 

VOL.   LX.  4  X 


1354  ABSTRACTS  OF  OHEmOAL  PAPERS. 

Ortho-xylylene  bromide  reacts  with  ammonia,  even  at  100°;  when, 
however,  the  temperature  is  raised  above  120°,  an  oily  product  yielding 
a  crystalline  base  on  purification  is  obtained.  The  latter  is  advantasre- 
ously  prepared  by  heating  di-xylylene  ammonium  bromide  for  eight 
hours  in  a  sealed  tube  at  170°.  It  is  a  secondary  base  of  the  composi- 
tion CsHgT^,  crystallises  from  alcohol  in  long  needles,  melts  at  79 — 80°, 
and  distils  without  decomposition  between  130°  and  135°  under  a 
pressure  of  12  mm.  It  forms  two  hydrochlorides,  (C8Hr^)o,HCl  and 
C8H9N,HC1,  which  are  obtained  when  the  base  is  suspended  in  water 
and  hydrogen  chloride  passed  through  the  mixture  until  the  base  just 
dissolves ;  the  pier  ate,  C8H9^,C6H3N307,  crystallises  in  yellow  needles  ; 
a  hydrohromide,  (C8H9lN')2,HBr,  was  also  obtained.  An  ammonium 
iodide,  CeHgNMcoI,  is  formed  when  the  base  is  treated  with  methyl 
iodide.  The  fact  that  the  base  forms  two  series  of  salts  indicates  that 
its  molecular  formula  is  twice  that  above  given,  and  this  was  confirmed 
by  a  determination  of  the  molecular  weight  by  Raoult's  method, 
employing   phenol    as    solvent.     It  appears,   therefore,  to   have   the 

constitution   C6H4<p,jj",-^jj,QjjJ>C6H4. 

When  either  meta-  or  para-xylylene  bromide  are  heated  with 
ammonia  at  100°,  a  yellow,  amorphous,  non-nitrogenous  substance, 
containing  bromine,  is  formed  ;  this  is  insoluble  in  every  solvent  which 
was  tried  ;  even  when  it  is  purified  by  washing  with  acids  and  alcohol, 
it  did  not  yield  concordant  results  on  analysis.  A.  R.  L. 

Ladenburg's  Method  for  Distinguishing  Orthodiamines.  By 
G.  Mazzara  and  A.  Leonardi  (Gazzetta,  21,  256). — In  the  communica- 
tion an  abstract  of  which  appears  on  p.  1364,  it  was  shown  that  on 
heating  diamidothymol  hydrochloride  with  benzaldehyde,  hydrogen 
chloride  is  evolved  below  100°,  the  ortho-position  of  its  hydroxy! 
relatively  to  an  amido-group  allowing  it  to  behave  like  an  orthodiamido- 
compound,  giving  rise  to  a  benzenyl  derivative.  Diamidocar^^acrol 
hydrochloride  [Me  :  OH  :  NH2,HC1  :  Pr  :  NH^.HCl  =  1:2:3:4:5] 
and  orthamidophenol  hydrochloride  also  evolve  hydrogen  chloride  on 
heating  at  100°  with  benzaldehyde,  probably  owing  to  the  formation 
of  the  corresponding  benzenyl  derivatives.  Ladenburg's  criterion  for 
orthodiamines  (Abstr.,  1878,  571),  which  depends  on  the  evolution  of 
hydrogen  chloride  on  heating  with  benzaldehyde  at  100°,  is,  therefore, 
not  characteristic  of  those  compounds,  and  is  satisfied  by  orthamido- 
phenols,  and  by  those  diamidophenols  which  have  the  hydroxyl 
groups  in  the  ortho -position  with  respect  to  an  amido-group. 

S.  B.  A.  A. 

Constitution  of  Isomeric  Oximes.  By  G.  Minunni  (Gazzetta^ 
21,  113 — 136). — The  author  criticises  adversely  the  current  theories 
of  the  isomerism  of  oximes,  and  considers  that  the  isomerism  may 
be  satisfactorily  explained  without  the  assumption  of  space  formulae  ; 
he  regards  the  conversion  of  one  oxime  into  its  isomeride  as  due  to 
the  formation  and  subsequent  decomposition  of  an  intermediate 
additive  product  with  the  agent  producing  intramolecular  change. 
Thus  the  conversion  of  a-  into  ^-benzaldoxime  may  be  represented  as 
follows : — 
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II  .1  I.I         >N'OH. 

/C-CHIN-OH  /CXH-N-OH  /C:CH 

a-group.  Intermediate  product.  iS-group. 

The  existence  of  a-,  ^-,  and  7-benzildioximes  is  explained  in  a 
similar  manner. 

The  absence  of  isomerides  among  the  fatty  oximes  is  attributed  to 
the  unfavourable  distribution  of  the  atomic  bonds  among  the  carbon 
atoms  contiguous  to  the  oximido-group.  W.  J.  P. 

Note. — A  reply  to  this  paper  has  been  published  by  Hantzsch 
(this  vol.,  p.  823),  and  Cramer  has  obtained  isomeric  oximidosuccinic 
acids  (this  vol.,  p.  824).  W.  J.  P. 

Action  of  Hydrazine  Hydrate  on  Ketones  and  Ortho- 
diketones.  By  T.  Cuetiqs  and  K.  Thun  (J.  pr.  Ghem.  [2],  44, 
161 — 186). — When  hydrazine  hydrate  (1  mol.)  is  added  to  a  ketone 
(2  mols.),  derivatives  of  azimethylene,  CHa'JSTiN'CHa,  ketazines,  are 
obtained ;  these  compounds  are  more  stable  on  heating,  or  when 
heated  with  reducing  agents,  than  the  aldazines  (Abstr.,  1889,  393), 
but  less  so  with  dilute  acids ;  they  are  not  decomposed  by  hot 
alkalis,  do  not  reduce  Fehling's  solution,  and  only  act  on  ammoniacal 
silver  solution  on  protracted  boiling  (see  below). 

Bidimetliylazimethylene,  CMeg'.N'NiCMea,  is  obtained  by  gradually 
adding  hydrazine  hydrate  (10  grams)  to  cooled  acetone  (22  grams). 
The  product  is  dried  over  potash  and  fractionated,  when  nearly  the  whole 
passes  over  at  131°,  the  yield  being  16*5  grams.  It  is  a  transparent, 
highly  refractive  liquid  of  a  penetrating  odour,  and  has  a  sp.  gr.  of 
0"8365  at  21*5°  ;  it  is  miscible  in  all  proportions  with  water,  alcohol, 
and  ether ;  mineral  acids  and  also  picric  acid  decompose  it  in  the 
cold  into  hydrazine  and  acetone. 

Bimethylethylazimethylene,  CMeEtlN-NICMeEt,  is  formed  on  adding 
hydrazine  hydrate  (10  grams)  to  methyl  ethyl  ketone  (27  grams)  ; 
heat  is  developed,  causing  the  mixture  to  boil ;  it  is  purijBed  as  in  the 
case  of  the  dimethyl  derivative.  It  boils  at  167 — 172°  (at  75°  under 
a  pressure  of  12  mm.),  and  closely  resembles  the  dimethyl  derivative, 
but  has  a  less  intense  odour,  and  is  more  sparingly  soluble  in  water ; 
its  sp.  gr.  is  0-8335  at  24°. 

BimethylpropylazimetJiylene,  CMePr!N*N!CMePr,  is  prepared  from 
methyl  propyl  ketone.  It  boils  at  195 — 200°  (at  95°  under  a  pres- 
sure of  12  mm.),  is  sparingly  soluble  in  water,  and  has  an  odour 
recalling  that  of  peppermint ;  its  sp.  gr.  is  0*8335  at  24°. 

Bimethylliexijlazimetliylene^  CeHis'CMeijNT'NiCMe'CeHis,  prepared 
from  methyl  hexyl  ketone,  is  a  pale-yellow  oil  of  a  basic  odour ;  its 
sp.  gr.  is  0-8300  at  24°,  and  it  boils  at  286—290°  (at  150°  under  a 
pressure  of  12  mm.). 

BidietJij/lazimethylene,  CEt2*.N*N'!CEt2,  from  diethyl  ketone,  boils  at 
190 — 195°  (at  92°  under  a  pressure  of  12  mm.).  Its  odour  resembles 
that  of  the  dimethyl  derivative,  and  its  sp.  gr.  is  0-836  at  24°. 

Bimethylphenylazimethylene,  CMePh'.IST'N'CMePh,  formed  when 
hydrazine  hydrate  is  heated   with  acetophenone  in  a  sealed  tube  at 

4^  X  2 
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100°  for  12  hours.  The  solid  product  when  crystallised  from  alcoho) 
yields  anisotropic  prisms.  It  melts  at  121°,  boils- above  360°  without 
decomposition,  and  is  easily  soluble  in  hot  alcohol,  sparingly  in  cold, 
and  insoluble  in  water. 

Curtius  has  already  suggested  (Abstr.,  1889,  1157)  that  the  com- 
pounds obtained  from  benzile  and  hydrazine  hydrate  probably  contain 
the  group  NH'NH,  and  the  present  experiments  support  this.  The 
authors  have  now  submitted  these  compounds  to  a  closer  examination, 
and  regard  them  as  derivatives  of  hydrazimethylene ;  they  have  also 
studied  similar  derivatives  of  other  orthodiketones  (compare  also 
this  vol.,  p.  1350). 

Dimethylbihydrazimethylerte,  N2H2!CMe*CMe!N'2H2,  is  produced  by 
gradually  adding  hydrazine  hydrate  (2-5  grams)  to  diacetyl  (2  grams) 
with  cooling.  When  half  the  hydrate  has  been  added,  the  melt 
solidifies,  probably  owing  to  the  formation  of  the  monhydrazi-deriva- 
tive,  so  that  it  is  necessary  to  heat  the  mixture  whilst  the  rest  of  the 
hydrazine  is  being  added.  The  solid  product  crystallises  from  alco- 
hol in  colourless,  lustrous  prisms,  melts  at  158°,  and  is  very  easily 
soluble  in  hot  alcohol,  sparingly  in  cold  water  and  in  benzene.  Its 
aqueous  solution  has  a  neutral  reaction,  and,  on  addition  of  silver 
nitrate,  yields  a  silver  salt  which  quickly  reduces  ;  the  compound  is 
decomposed  by  acids  in  the  cold,  but  is  very  stable  tow^ards  alkalis  ; 
it  reduces  Fehling's  solution  in  the  cold. 

Dimethylaziethane,  i I  ,  is  obtained  when  hydrazine   hydrate 

acts  on  diacetyl  in  molecular  proportion,  and  is  of  interest  as  the 
first  example  of  a  compound  formed  by  the  condensation  of  I  mol.  of 
hydrazine  with  two  ketonic  groups.  It  separates  from  boiling 
benzene  as  a  dull-yellow,  microscopic  powder,  melts  at  270°,  and  is 
sparingly  soluble  in  boiling  alcohol  and  benzene,  and  almost  insoluble 
in  water ;  it  becomes  electrical  when  rubbed. 

Benzoylphenylhydrazi7nethylenej        I  ^-CPh'COPh,  is  formed   from 

hydrazine  hydrate  and  benzile  in  molecular  proportion ;  hydrazine 
hydrate  (6  grams)  is  added  to  a  hot  alcoholic  solution  of  benzile 
(20  grams),  and  the  mixture  boiled  for  some  minutes.  The  product 
(20  grams)  is  collected  and  washed  with  alcohol ;  it  forms  white, 
crystalline  scales,  melts  at  151°  with  decomposition,  and  is  sparingly 
soluble  in  cold  water,  easily  in  hot  alcohol.  When  distilled  under  a 
pressure  of  30  mm.,  it  boils  at  220°,  and  yields  a  distillate  solidifying 
to  a  crystalline  mass,  which  was  identified  as  phenyl  benzyl  ketone 
(deoxybenzoin) . 

Benzoylisobenzaldazine^  CHPh<^  I  >CPh*COPh,  is  produced  when 

benzaldehyde  is  heated  with  twice  its  weight  of  benzoylphenyl- 
hydrazimethylene  on  the  water-bath  for  a  short  time  ;  the  viscid 
product  soon  becomes  crystalline,  and  is  spread  on  a  tile,  and  crystal- 
lised from  benzene,  when  it  is  obtained  in  large,  nodular  aggregates  ; 
it  is  deposited  from  boiling  alcohol  in  small,  yellow,  lustrous  prisms, 
melts  at  150°,  and  boils  with  decomposition  at  300°  under  a  pressure 
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of  80  mm.  It  is  insoluble  in  water,  sparingly  soluble  in  boiling  alco- 
hol, and  easily  in  boiling  benzene. 

When  a  mixture  of  benzoylisobenzaldazine  (10  grams)  and  Hydr- 
azine hydrate  (2  grams  ;  1  moL),  moistened  with  alcohol,  is  heated 
in  a  sealed  tube  for  4 — 5  hours,  white  needles  melting  at  131 — 139°, 
and  a  clear  oil  having  an  odour  recalling  that  of  soap-lye,  are  ob- 
tained ;  the  former,  on  repeated  crystallisation  from  boiling  benzene, 
yields  benzoylphenylhydrazimethylene,  and  a  compound  melting  at 
147°  which  is  perhaps  diphenylbihydrazimethylene ;  the  formation  of 
tolane  on  oxidation  was  not,  however,  observed  with  this  (see 
below)  ;  whilst  the  oil,  which  contains  the  benzalhydrazine 

CHPh:N-NH2, 

on  boiling  for  a  short  time  with  cinnamaldehyde,  is  converted  into 
cinnamalhenzaldazine,  CHPhiNalCH'CH'CHPh  ;  this  crystallises  from 
alcohol  in  yellow  needles  and  melts  at  114°.  The  benzalhydrazine  is  a 
very  unstable  compound,  and  decomposes  in  the  presence  of  water 
even  in  the  cold  into  benzaldazine  and  hydrazine,  thus : — 

2CHPh:N-NHo  =  CHPh::Nro:cHPh  +  N3H4. 

The  action  of  hydrazine  hydrate  on  benzoylisobenzaldazine  is  there- 
fore probably  represented  thus  : — 

2CHPh<-^>CPh-C0Ph  +  2N,H4  =  CHPhiN^iCHPh  + 


-^T>CPh-CPh<-^^. 


N. 


Benzoylphenylazomethylene,  |i>CPh'COPh,  is  formed  when  benzoyl- 

phenylhydrazimethylene  is  suspended  in  benzene  and  shaken  for  half 
an  hour  with  the  calculated  quantity  of  mercuric  oxide  ;  the  orange- 
solution  is  decanted  from  the  mercury,  evaporated,  and  the  com- 
pound crystallised  from  ether,  when  it  is  obtained  in  orange-red, 
transparent  tablets  ;  the  yield  is  quantitative  ;  it  melts  at  t)3°  with 
decomposition,  and  also  decomposes  when  boiled  with  water  or  when 
treated  in  the  cold  with  mineral  acids  or  an  alcoholic  solution  of 
iodine. 

HN  NH 

JDipJienylhihydrazimetJiylenej        I  ]>CPh'CPh<^  I     ,  is  prepared  by 

heating  benzile  (5  grams)  with  hydrazine  hydrate  (3  gramfe)  iu  a 
sealed  tube  at  100°  for  10  hours.  The  product  crystallises  fi"om 
alcohol  in  long,  colourless  needles,  melts  at  147°,  and  decomposes  at 
190° ;  it  remains  unaltered  on  exposure  to  the  air  or  light,  but  is 
decomposed  by  acids  in  the  cold.  When  boiled  with  acetic  anhydride, 
it  yields  a  colourless  powder  which  melts  at  238°. 

Asymmetrical  dibenzylazine,  CHaPh'CPhiN'NICPh'CHzPh,  is  ob- 
tained when  diphenylbihydrazimethylene  is  heated  for  12  liours  at  200° 
under  reduced  pressure  ;  on  adding  alcohol  to  the  greenish,  oily  pro- 
duct, a  yellow  powder  separates  ;  this  is  collected,  washed  with  alcohol, 
and  crystallised  from  boiling  alcohol,  when  it  forms  lustrous,  yellow 
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needles  whidi  melt  at  161 — 162'^.  It  is  sparingly  soluble  in  boiling 
alcohol,  readily  in  benzene,  and  insoluble  in  boiling  water.  The 
compound  gives  a  white  precipitate  with  silver  nitrate,  and  it  is  not 
attacked  when  its  solution  in  benzene  is  boiled  with  mercuric  oxide. 
When  dibenzylazine  is  boiled  with  sulphuric  acid,  it  is  hydrolysed, 
phenyl  benzyl  ketone  passing  over  with  the  steam,  whilst  hydrazine 
sulphate  remains  behind.  When  diphenylbihydrazimethylene  is 
suspended  in  benzene  and  treated  with  mercuric  oxide,  it  yields 
tolane,  thus : — 

:zii,>CPh-CPh<  I  „  +02  =  CPhiCPh  +  2^2  +  2H2O. 

A.  R.  L. 
Action  of   Hydrazine  Hydrate    on  Benzophenone.    By  T. 

CuETius  and  F.  Rauterberg  (/.  pr.  Ghem.  [2],  44,  192 — 207).— The 
compound  obtained  from  hydrazine  hydrate  and  benzophenone 
exhibits  no  analogy  to  the  derivatives  prepared  by  Curtius  and  Thun 
from  other  ketones  (preceding  abstract)  ;  the  authors  conclude  from 
its  general  reactions  that  it  contains  the  group  N*NH  (see  below). 

Diphenylmethylenehydrazine,  CPh2!N*NH2,  is  obtained  by  heating 
hydrazine  hydrate  (1*8  grams)  with  benzophenone  (5  grams)  and 
absolute  alcohol  (1  gram)  in  a  sealed  tube  at  150°  for  six  hours,  and 
crystallising  from  a  little  alcohol ;  the  yield  is  almost  quantitative. 
It  forms  stout  prisms  several  centimetres  in  length,  melts  at  98°,  and 
boils  undecomposed  at  225 — 230°  under  a  pressure  of  55  mm.  It  is 
insoluble  in  water  and  in  alkalis,  but  readily  soluble  in  ether,  ben- 
zene, hot  alcohol,  dilute  sulphuric  acid,  and  glacial  acetic  acid ;  on 
adding  an  alkali  to  its  solution  in  acids,  it  is  reprecipitated.  It  yields 
a  metallic  mirror  when  heated  with  alcoholic  silver  solution,  but  only 
produces  a  slight  reduction  with  Fehling's  solution ;  after  being 
heated  with  dilute  sulphuric  acid,  however,  the  latter  is  immediately 
reduced.  The  molecular  weight  determinations  by  Raoult's  method, 
employing  benzene  as  solvent,  gave  a  mean  value  of  181 '8.  When  the 
base  is  mixed  wdth  an  excess  of  dilute  sulphuric  acid  and  steam  dis- 
tilled, ether  extracts  benzophenone  from  the  distillate,  whilst  hydr- 
azine sulphate  can  be  obtained  from  the  residue.  The  hydrochloride, 
CFlazNiR^JiOl,  may  be  prepared  by  passing  dry  hydrogen  chloride 
into  an  ethereal  solution  of  the  base  ;  it  forms  white  needles,  melts 
at  183°,  and  is  very  readily  soluble  in  water  ;  it  decomposes  in  aqueous 
solution,  or  in  the  dry  state  when  exposed  to  the  air,  yielding  bidi- 
phenylaziraethylene  (see  below)  ;  the  nitrite,  obtained  by  passing 
nitrous  acid  into  an  ethereal  solution  of  the  base,  decomposes  in  a 
manner  similar  to  the  hydrochloride.  The  acetyl  derivative, 
CPhjIN'NHAc,  prepared  by  treating  the  base  (2  grams)  with  acetic 
anhydride  (0*8  gram),  separates  from  ether  in  white  prisms,  melts  at 
107°,  and  is  easily  soluble  in  alcohol,  ether,  and  benzene ;  it  is  not 
attacked  when  its  benzene  solution  is  boiled  with  mercuric  oxide,  and 
the  compound  remains  unaltered  when  heated  with  acetic  anhydride 
at  150°.  The  benzoyl  derivative,  CPh2*.N*jN'HBz,  obtained  by  gently 
heating  the  base  with  benzoic  chloride,  crystallises  in  colourless 
prisms,  melts  at  116*5°,  and  is  readily  soluble  in  alcohol  and  ether. 


ORGANIC  CHEMISTRY.  1359 

BidipJienylazimethylene  or  diphenylketazine,  CPh2*N'*N'!CPho,  is  best 
prepared  by  treating  diphenylmetliylenehydrazine  (3  grams)  with  a 
solution  of  iodine  (2  grams)  in  alcohol  (10  grams),  washing  the  pro- 
duct with  alcohol,  and  crystallising  two  or  three  times  from  absolute 
alcohol.  It  forms  small,  bright  yellow,  transparent  prisms,  melts 
at  162°,  distils  undecomposed,  and  is  somewhat  sparingly  soluble  in 
boiling  alcohol,  more  readily  in  ether  and  benzene,  but  insoluble  in 
alkalis  and  ammonia.  Molecular  weight  determinations  by  Raoult's 
method,  employing  benzene  as  solvent,  gave  a  mean  value  of  317'9. 
When  boiled  with  dilute  sulphuric  acid  for  three  hours,  the  compound 
dissolves,  and  on  steam  distilling  the  solution,  benzophenone  passes 
over,  whilst  hydrazine  sulphate  remains  in  the  residue.  Bidiphenyl- 
azimethylene  is  also  formed  when  diphenylmethylenehydrazine  is 
distilled  under  diminished  pressure.  2CPh2:]Sr-NH2  =  CPha'.N-I^ICPhz 
-|-  N2H4  (see  also  below). 

Dijphenyhnethylenetetrazone,  CPh2!N*N!N*N'CPh2,  is  obtained  by 
allowing  a  cooled  solution  of  diphenylmethylenehydrazine  to  remain 
in  contact  with  somewhat  more  than  the  calculated  quantity  of  mer- 
curic oxide  for  24  hours,  shaking  at  intervals.  The  solution,  which 
first  acquires  a  yellow  colour  and  then  becomes  red,  is  quickly  evapo- 
rated to  dryness  by  a  current  of  air;  the  residual  deep-red  oil  solidifies  to 
a  mass  of  needles  when  cooled.  The  compound,  which  melts  at  the  tem- 
perature of  the  room,  is  readily  soluble  in  alcohol,  ether,  and  benzene. 
On  exposure  to  the  air  for  several  days,  either  by  itself  or  in  benzene 
solution,  it  decomposes  into  diphenylketazine  and  nitrogen ;  this  de- 
composition is  effected  in  a  few  hours  when  the  benzene  solution  is 
boiled.  Diphenylketazine  is  likewise  produced  when  the  tetrazone 
is  treated  with  iodine,  bromine,  or  hydrogen  chloride  in  an  indifferent 
solvent.  If,  however,  a  benzene  solution  of  the  tetrazone  is  treated 
with  hydrogen  bromide,  diphenylketazine  separates  and  is  removed, 
whilst  the  filtrate  on  evaporation  in  a  vacuum  yields  an  oil  which 
soon  solidifies ;  this,  after  crystallisation  from  ether,  forms  colourless 
prisms,  melts  at  38°,  and  is  readily  soluble  in  benzene,  ether,  and 
alcohol ;  it  was  proved  to  be  diphenylbromomethaue,  which,  according 
to  Friedel  and  Balsohn  (Abstr.,  1880,  558),  melts  at  45°. 

Blphenylmethyletiehenzaldazine,  CPhoiN'NiCHPh,  is  formed  with 
development  of  heat  when  diphenylmethylenehydrazine  (2  grams) 
and  benzaldehyde  (1*1  grams)  are  mixed,  or  better  when  the  two 
are  shaken  together  in  molecular  proportion  in  the  presence  of  a  few 
drops  of  alkali ;  it  crystallises  from  alcohol  in  tufts  of  sulphur-yellow 
needles,  melts  at  75°  with  partial  decomposition,  and  is  readily  soluble 
in  ether  and  alcohol,  but  insoluble  in  water.  Diphenyhnethylene- 
cinnamaldazine,  CPh2!N*N;CH*CH!CHPh,  is  prepared  in  the  same 
manner  from  diphenylmethylenehydrazine  and  cinnamaldehyde ;  it 
forms  lemon-yellow  needles,  melts  at  98°,  and  is  readily  soluble  in 
alcohol,  ether,  and  benzene.  Diphenylmethylenehydrazine  and  chloral 
react  with  formation  of  diphenylketazine. 

Biphenyldimethylazimethylene,  CPh2!N*N!CMe2,  is  obtained  on  heat- 
ing diphenylmethylenehydrazine  (3  grams)  with  acetone  (1  gram) 
for  an  hour  on  the  water-bath  in  a  refiux  apparatus ;  the  oily  product 
solidifies,  and  on  being  crystallised  from  ether  forms  yellowish-greea 
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crystals,  melts  at  60*5°,  is  readily  soluble  in  alcohol,  ether,  and  ben- 
zene, and  remains  unaltered  when  its  solution  in  benzene  is  boiled 
with  mercuric  oxide. 

DiphenylmethylcinnamaldazimetJiylene,  CPhalN'NICMe'CHICHPh^ 
is  formed  from  diphenylmethylenehydrazine  and  benzylidineacetone  ; 
it  separates  from  ether  in  yellow  prisms,  melts  at  126°,  and  is  readily 
soluble  in  alcohol,  but  insoluble  in  water. 

Diphenylmethylphenylazimethylene,  CPhgil^'NiCMePh,  is  prepared 
by  heating  diphenylmethylenehydrazine  with  acetophenone  in  a  sealed 
tube  at  160°  for  six  hours  ;  it  crystallises  from  alcohol  in  lustrous, 
golden-yellow  prisms,  melts  at  105°,  distils  without  decomposition, 
and  is  readily  soluble  in  ether,  alcohol,  and  benzene.  Bidiphenylazi- 
methylene  (diphenylketazine),  CPh2'.N'N!CPh2  (see  above),  is  formed 
when  diphenylmethylenehydrazine  and  benzophenone  are  heated 
together  in  molecular  proportion  in  a  sealed  tube  at  150°. 

A.  R.  L. 

Action  of  Hydrazine   Hydrate  on  Isatin  and  Phenols.    By 

T.  CuRTius  and  K.  Thun  (/.  pr.  Ohem.  [2],  44,  \Sl—ldl).—Hydraz- 

isatin,  N'<^   ^  .^.  >']>.C<^  I      ,  is  obtained  when  isatin  (20  grams)  is 

—  U6-tl2—  NH 

dissolved  in  hot  absolute  alcohol  (200°  c.c),  hydrazine  hydrate 
(7  grams)  added,  and  the  mixture  boiled  for  an  hour.  When  cold, 
the  product  is  collected,  washed  with  alcohol,  and  recrystallised 
from  the  same  solvent.  It  sepai*ates  from  boiling  water  in  pale- 
yellow  needles,  or  from  boiling  alcohol  in  dull,  straw-yellow  plates, 
melts  at  219°,  and  is  very  sparingly  soluble  in  boiling  water,  alcohol, 
ether,  and  benzene.  It  behaves  both  as  an  acid  and  a  base.  On 
adding  silver  nitrate  to  its  ammoniacal  solution,  a  red  salt  separates 
which  darkens  quickly,  but  on  boiling  its  aqueous  solution  with  silver 
nitrate,  a  metallic  mirror  is  produced.  It  is  decomposed  by  boiling 
with  mineral  acids,  and  its  solution  in  sodium  hydroxide  gives  a 
yellow  precipitate  with  Pehling's  solution.  When  hydrazisatin  is  dis- 
tilled under  a  pressure  of  90  mm.,  it  boils  at  255°,  and  oxindole  passes 
over ;  the  yield  after  redistilling  under  a  pressure  of  73  mm.  (b.  p. 
227°)  is  60  per  cent.  When  a  solution  of  hydrazisatin  in  benzene  is 
boiled  with  mercuric  oxide,  an  azo-derivative  is  obtained  as  a  brownish- 
red  powder  which  deflagrates  on  heating. 

Fhenoldiammonium,  NaH^Ph-OH  (?),  is  formed  when  hydrazine 
hydrate  is  poured  over  dry  phenol ;  it  melts  at  55 — 57°,  but  decomposes 
even  when  dried  in  the  desiccator,  and  could  not  therefore  be  analysed. 

Hydrazine  hydrate  acts  with  explosive  violence  on  quinone  with  the 
formation  of  quinol,  which  then  becomes  converted  into  quinoldiam- 
monium. 

Quinoldiammonium,  N2H4C6H4(OH)2,  is  precipitated  in  white  plates 
when  hydrazine  hydrate  (3  grams)  is  slowly  added  to  quinol 
(3'5  grams)  dissolved  in  ether.  It  is  collected,  washed  with  ether, 
and  crystallised  from  boiling  alcohol ;  it  se})arates  in  thick,  white 
crystals,  melts  at  154°  with  decomposition,  and  is  readily  soluble  in 
water  (the  yield  is  6  grams).  It  is  very  unstable,  and  decomposes  after 
keeping  for  some  months ;  it  reduces  Fehling's  solution  in  the  cold. 
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and  when  its  aqueous  solntion  is  shaken  with  benzaldehyde,  henzald- 
azine  is  produced.  A.  B.  L. 

Action  of  Phenylhydrazine  on  the  Benzaldoximes.  By  G-. 
MiNUNNi  and  L.  Cabeeti  (Gazzetta,  21,  136 — 142). — When  either 
a-  or  /3-benzaldoxinie  is  heated  at  a  little  above  100°  for  some  hours 
with  an  equal  weight  of  phenylhydrazine,  the  hydrazone  obtained  is 
identical  with  that  prepared  by  E.  Fischer  by  the  direct  action  of 
phenylhydrazine  on  benzaldehyde,  and  melts  at  156 — 157°,  and  not 
at  152' 5°  as  stated  by  Fischer.  The  lower  melting  point  is  caused  by 
the  presence  of  impurity. 

In  view  of  Minunni's  explanation  of  the  isomerism  of  the  benzald- 
oximes (this  vol.,  p.  1354),  it  is  supposed  that  two  isomeric  hydr- 
azones  are  initially  formed  from  the  isomeric  oximes,  but  that  the 

P  TT 
/i-hydrazone,  to  which  the  constitution  2^HPh'N<^H        is  assigned,. 

CH 

undergoes  intramolecular  change  at  the  moment  of  formation,  and  is 
converted  into  the  stable  a-hydrazone,  NHPh'NlCHPh. 

A  further  investigation  of  this  reaction  is  being  carried  on. 

W.  J.  P. 

Nitrohalogenhydrazo-  and  Nitrosohalogenazo-compounds. 
By  C.  WiLLGERODT  and  L.  Ellon  (J.  pr.  Ghem.  [2],  44,  67—77).— 
Orthonitroallometachlorophenyl-phenylhydrazine, 

NHPh-NH-CeHaCl-NOo, 

is  best  prepared  by  boiling  an  alcoholic  solution  of  Laubenheimer's 
dinitrochlorobenzene  (9  grams)  and  phenylhydrazine  (96  grams) ^ 
and  afterwards  allowing  it  to  remain  in  the  cold  for  24  hours  (Will- 
gerodt  and  Ferko,  Abstr.,  1888,  830).  When  reduced  by  boilings 
with  alcoholic  ammonium  sulphide  for  two  days,  or  by  boiling  with 
acetic  acid,  it  is  converted  into  orthonitrosoallometachlorophenylazo- 
benzene,  melting  at  142*5°,  not  at  136 — 137°  as  previously  stated  (loc. 
cit.).  On  treatment  with  the  calculated  quantity  of  bromine  in  chloro- 
form solution  (10  grams  of  bromine  in  100  c.c.  of  the  solution)  at  the 
boiling  point  for  three  hours,  it  yields  orihonitrosoallometachlorodi- 
hromopliemjlazobenzene,  Ci2H6ClBr2N2*NO,  which  crystallises  in  lustrous, 
red  needles  melting  at  143 — 144°.  When  oxidised  with  chromic 
acid  in  acetic  acid  solution,  the  hydrazine  is  readily  converted  into 
orthonitroalloTnetacJilorazobenzene,  which,  on  boiling  with  twice  its 
weight  of  nitric  acid  (sp.  gr.  =  1'48)  for  10 — 12  hours  in  a  reflux 
apparatus,  jields  dinitrochlorazobe7izene,  Ci2H7ClN2(NO-..)o,  crystallising 
in  red  needles  melting  at  75°,  and  on  boiling  with  six  times  its  weight 
of  a  mixture  of  fuming  nitric  acid  and  concentrated  sulphuric  acid  in 
equal  proportions,  yields  trinitrochlorazohenzene,  CioH6ClNo(N02)3, 
melting  at  121°. 

Picrylpai-ahromopkenylhydrazine,  C6H4Br'NH'NH'C6H3(N'02)3,  is 
formed  when  an  alcoholic  solution  of  parabromophenylhydrazine 
(2  mols.)  and  picryl  chloride  (1  mol.)  is  heated  to  the  boiling  point. 
It  crystallises  in  beautiful,  yellowish-red,  hexagonal  forma,  melts  at 
185 — 186°,  and  is  soluble  in  almost  all  organic  solvents.  When  boiled 
with   acetic   acid   for  many  hours  in  a  reflux  apparatus,  it  is  reduced 
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to  dinitronitrosoplienylparabromazobenzene  (Willgerodfc,  this  vol., 
p.  689),  and  when  heated  with  alcohol  at  130 — 140°  for  three  hours, 
it  is  further  reduced  to  dinitrosonitrophenylparabromazobenzene, 
C6H4Br*]S'2'C6H2(NO)2'N02,  which  crystallises  in  yellow  needles  melt- 
ing at  241°.  On  oxidation  with  chromic  acid,  the  hydrazine  is  con- 
verted into  trinitrophenylparabromazobenzene,  a  compound  already 
prepared  by  the  bromination  of  picrylphenylhydrazine. 
Orthoparadinitrophenylparabromophenylhydrazine, 

C6H4Br-NH-NH-C6H3(N02)2, 

is  obtained  by  boiling  an  alcoholic  solution  of  a-dinitrochlorobenzene 
(5  grams)  with  parabromophenylhydrazine  (10  grams)  in  a  reflux 
apparatus  for  some  hours.  It  crystallises  in  small,  dark-brown 
needles,  melts  at  147 — 148°,  and  dissolves  in  hot  benzene,  but  only 
sparingly  in  other  organic  solvents.  When  boiled  with  acetic  acid  for 
about  live  hours,  it  is  reduced  to  nitronitrosophenylparahromazohenzene, 
C6H4Br-]S'2-C6H3(NO)*N02,  crystallising  in  yellow  needles,  which  melt 
at  242°.  When  heated  with  alcohol  at  150°  for  three  hours,  it  is 
further  reduced  to  dinitrosophenylparahromazohenzene^ 

CeHiBr-Na-CeHaCNO)^  ; 

this  crystallises  in  yellowish-brown  needles,  melts  at  222°,  and  is 
easily  soluble  in  the  ordinary  organic  solvents.  On  oxidation  with 
chromic  acid  in  acetic  acid  solution,  the  hydrazine  is  converted 
into  orthoparadinitrophenylparabromazobenzene,  C6H4Br*N2'C6H3(]S'02)2, 
which  crystallises  in  slender  red  needles,  melts  at  175^,  and  dissolves 
readily  in  the  ordinary  organic  solvents. 

Orthonitrosoallometachloropbenylazobenzene  is  not  affected  by 
boiling  either  with  alkaline  potassium  ferricyanide  for  8  hours,  or 
with  a  solution  of  chromic  acid  in  acetic  acid.  A  compound  of  the 
same  composition,  C12H8CIN3O,  but  melting  at  121",  is  obtained  when 
it  is  boiled  for  8  hours  with  dilute  nitric  acid  (sp.  gr.  =  1-12). 

Dinitronitrosophenylparabromazobenzene,  when  boiled  with  chromic 
acid  in  acetic  acid  solution  for  about  an  hour,  is  oxidised  to   dinitro- 

nitroso,Uenyl,aralror.a.o.yl^.ene,  0<T^'^f;,  ,  ^,,  n^elting  at 

i>  "06112 (^  02)2*^  O 

170-5°. 

Dinitrosonitrophenylparabromazobenzene  under  like  conditions  is 
oxidised  to  dinitrosonitrophenylparabromazoxybenzene,  CioHeBrNsOs, 
melting  at  219°. 

When  dinitrosophenylparabromazobenzene  is  boiled  with  a  solution 
of  chromic  acid  in  acetic  acid  solution  for  two  hours,  it  yields  di- 
nitrosophenylparabromazoxybenzene,  Ci2H7BrN403,  melting  at  202°. 

W.  P.  W. 

a-Metaxylylhydrazine.  By  A.  Klauber  {Monatsh.,  12,  211—220  ; 
compare  Abstr.,  1890, 1410). — a-Metaxylylhydrazine  is  deposited  from 
its  aqueous  solution  on  the  addition  of  supersaturated  brine ;  it  does 
not  yield  a  crystalline  compound  with  carbon  bisulphide,  and  explodes 
when  heated  in  a  vacuum  ;  on  exposing  a  benzene  solution  of  the  hydr- 
azine to  the  atmosphere,  a  characteristic  deep-green  coloration  is  pro- 
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duced,  which,  may  serve  as  a  qualitative  test.  The  hydrochloride  crys- 
tallises with  2  mols.  HoO  in  small,  colourless  needles,  which  rapidly 
become  brown  on  exposure  to  air. 

The  hydrazine  combines  with  2  mols.  of  ethyl  acetoacetate  when 
the  two  are  heated  together  for  an  hour  at  110 — 120°,  and  then  for  two 
hours  at  140 — 150°.  The  product,  which  has  the  formula  O32H34N4O4, 
is  deposited  from  alcohol  in  small  crystals,  and  melts  at  203°.  It 
dissolves  sparingly  in  xylene  or  alcohol,  is  insoluble  in  water,  ether, 
and  benzene,  and  does  not  react  with  phosphorus  pentachloride  when 
heated  with  it  at  180°.  With  acids,  it  forms  salts  which  are  disso- 
ciated on  the  addition  of  water. 

PO'PTT 

a-Metaxylylmethylpyrazolone,    ^sHgN^       *i       ,     is     obtained     by 

treating  the  preceding  compound  with  sodium  ia  alcoholic  solution, 
or  by  heating  it  with  dilate  alkalis  or  acids  at  140 — 150°  for  two 
hours  in  a  sealed  tube.  It  crystallises  from  water  containing  sodium 
chloride  i-n  concentric  needles  which  melt  at  159°.  The  pyrazolone 
resembles  the  corresponding  compound  from  phenylhydrazine,  and 
forms  salts  with  both  acids  and  bases  ;  with  ferric  chloride,  a  violet- 
red  coloration  is  obtained,  whilst  alkaline  copper  solutions  are  readily 
reduced.  The  hydrochloride  is  deposited  in  nodules  consisting  of 
prismatic  crystals ;  it  melts  at  185°.  The  f err ocya7iide  is  sparingly  solu- 
ble, and  quickly  undergoes  decomposition  when  heated.  On  heating 
the  above  described  condensation  product  of  metaxylylhydrazine  and 
ethyl  acetoacetate  for  two  hours  at  130°  with  hydrogen  chloride  or 
methyl  iodide  in  methyl  alcoholic  solution  in  a  sealed  tube,  oc-metaxyh/l- 

r^f) PIT 

2-S-dimethylpyrazolone  (xylylantipyrine)^   C^TL^  <:;^  H       ,  is  pro- 

duced. After  purification,  it  crystallises  from  light  petroleum  in 
small,  colourless  needles,  and  melts  at  113°.  It  is  readily  sol  able  in 
alcohol,  ether,  and  benzene,  and  also  in  cold  water,  but  on  heating  an 
aqueous  solution  the  compound  separates  as  a  viscid  liqaid.  The 
hydrochloride  crystallises  with  2  mols.  HjO  in  long  prisms,  which 
decompose  at  112° ;  the  anhydrous  salt  melts  at  95°. 

By  the  action  of  alkaline  nitrites  on  the  hydrochloride,  the  nitroso- 

derivative,  CsH.qN<^^^^^    ii..     'is  formed;    this   crystallises  from   a 
NMe'OMe 

mixture  of  alcohol  and  ether  in  lustrous,  green,  metallic  needles.  The 
compound  has  basic  properties,  and  dissolves  in  asids,  but  is  pre- 
cipitated from  these  solutions  on  the  additipn  of  alkalis. 

J.  B.  T. 

Behaviour  of  Aldehydes  with   Orthamldophenols.     By   G. 

Mazzaba  and  A.   Leoxardi   (^Gazzetta,  21,  251 — 256.) — Benzileamido- 

Me 

benzamidothymol,         ^  j  \CPh,   is    prepared    by    heating 

\/ 
Pr 
benzaldehyde   (8  grams)   with  diamidothymol    hydrochloride  in  an 
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oil-batli  for  10  honrs.  Tlie  reaction  oommences  below  100°  with 
evolution  of  liydrop^en  cbloride,  and  is  completed  on  raising  the  tem- 
peiature  to  12C — 130°.  The  product,  after  purification  and  repeated 
recrystallisation  from  boiling  alcohol,  separates  in  long,  silky, 
yellowish-white  needles,  and  melts  at  152°.  The  base  also  crystal- 
lises from  light  petroleum  in  small,  yellow  rbombohedra.  It  is  very 
soluble  in  benzene,  forming  a  feebly  fluorescent  solution.  It  is 
insoluble  in  alkaline  hydrates  and  dilute  acids,  and  is  not  decom- 
posed by  them  even  on  heatiug.  The  hydrochloride  crystallises  from 
hot  alcohol  in  brilliant,  white  scales,  very  sparingly^  soluble  in  boiling 
water.  The  same  compound  is  obtained  by  heating  amidobenzamido- 
thymol  with  benzoic  chloride.  The  formation  of  this  benzilebenzenyl 
derivative  leads  the  author  to  conclude  that  the  reaction  between 
aldehydes  and  diamido-derivatives  of  aromatic  hydrocarbons  takes 
place  in  the  following  stages  : — 

I.  CeH^CNHOa  +  CHOX  =  CeH4<^g>CHX  +  H^O. 
11.  C6H4<^g>CHX  +  CHOX  =  C6H4<^^>CX  +  CH^X-OH. 

III.  C6H4<;;JJ>CX  +  CH^X-OH  =  C6H4<^>CH  +  H^O. 
^^  N-CH^X 

With  the  fatty  aldehydes,  the  reaction  is  limited  for  the  most  part 
to  the  second  stage.  S.  B.  A.  A. 

Oxidation  of  Mixed  Patty  Aromatic  Ketones  by  Potassium 
Peimanganate.  By  A.  Claus  and  W.  Neukranz  (J.  pr.  Chem.  [2], 
44,  77 — 85). — Contrary  to  the  experience  of  Claus  (Abstr.,  1890, 
769),  Glucksmann  has  shown  (Abstr.,  1890,  1416)  that  acetophenone 
can  be  oxidised  by  potassium  permanganate  with  the  prodnction  of 
phenylglyoxylic  acid  if  an  alkaline  solution  is  employed.  The  con- 
jecture of  Gliicksmann  that  the  failure  to  oxidise  the  ketone  was  due 
to  the  use  of  a  neutral  solution  is  erroneous,  since  not  only  neutral  but 
acid  and  alkaline  solutions  were  employed,  and  the  oxidation  in  the 
presence  of  alkali  was  conducted,  both  in  concentrated  and  dilute 
aqueous  solutions,  hot,  cold,  aud  at  intermediate  temperatures. 
Claus,  however,  always  added  the  whole  quantity  of  alkali  to  the 
ketone  prior  fo  the  addition  of  the  potassium  permanganate,  whereas 
Gliicksmann  rendered  the  solution  of  permanganate  alkaline,  and 
treated  the  ketone  with  successive  quantities  of  {he  mixture.  The 
authors  find  that  the  difference  in  the  two  results  is  to  be  referred  to 
this  slight  difference  in  procedure,  and  quote  experimental  data 
showing  that  the  quantity  of  alkali  within  certain  limits,  like  the- 
concentration  and  temperature  of  the  solution,  is  of  subsidiary  import- 
ance compared  with  the  manner  in  which  it  is  added ;  they  conclude 
therefore  that  under  Gliicksmann's  conditions,  and  no  others,  is  it 
possible  to  oxidise  acetophenone  by  potassium  permanganate. 

Paratolyl  methyl  ketone,  on  oxidation  at  70°  with  a  solution  con- 
taining 12  grams  of  caustic  potash  and  32  grams  of  potassium  per- 
manganate in  200  c.c.  of  water,  yields  70  per  cent,  of  the  theoretical 
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quantity  of  paratoljlglyoxylic  acid.  This  ketone  is  more  readily- 
oxidised  to  the  ketoaecarboxylic  acid  than  acetopheaone,  and  small 
quantities  of  paratolylglyoxylic  acid  are  even  formed  when  the  old 
method  of  oxidation  in  an  ice-bath  is  employed,  and  the  whole  quantity 
of  alkali  added  prior  to  the  addition  of  the  permanganate  solution. 
Orthoxylyl  methyl  ketone  and  orthocymyl  methyl  ketone  also  yield 
a-ketonecarboxylic  acids  on  oxidation  with  potassium  permanganate 
by  Gliicksmann's  method,  but  details  are  reserved  for  a  later  com- 
munication. 

Gliicksmann's  method  of  oxidation  has  been  applied  in  the  case  of 
ketones  which  yield  a-ketonecarboxylic  acids  under  the  old  condi- 
tions, but  experiments  with  naphthyl  methyl  ketone,  and  with  mixed 
aromatic  ethyl,  propyl,  and  isopropyl  ketones  show  that  neither  the 
nature  nor  yield  of  the  respective  products  is  altered  thereby. 

W.*  P.  W. 

Paratolylacetic  Acid.  By  A.  Claus  and  R.  Wehr  (/.  pr.  Ghem. 
[2],  44,  85 — 95). — Paratolylacetic  acid  is  best  prepared  from  para- 
tolyl  methyl  ketone  by  Willgerodt's  reaction  (Abstr.,  1888,  4^1  Q).  The 
ketone  is  heated  with  an  excess  of  saturated  ammonium  sulphide  and 
about  40  per  cent,  of  its  weight  of  powdered  sulphur  at  250°  for  5 — 6 
hours,  and  the  resulting  paratolylacetamide  boiled  with  an  equal 
weight  of  caustic  potash  and  10 — 20  times  its  weight  of  water  for 
6—8  hours  until  ammonia  is  no  longer  evolved  ;  the  acid  is  then  pre- 
cipitated in  slender,  colourless  needles  on  the  addition  of  a  mineral 
acid  to  the  solution.  It  sublimes  in  needles  without  decomposition, 
melts  at  92°  (uncorr.),  and  is  easily  soluble  in  alcohol,  ether,  chloroform, 
and  hot  water,  but  only  sparingly  in  cold  water.  The  lower  melting 
point  of  74°  previously  given  (Claus  and  Kroseberg,  Abstr.,  1837,  949) 
was  obtained  with  an  impure  material,  which,  on  subsequent  purifica- 
tion, has  been  found  to  melt  at  91°.  On  oxidation  with  boiling  dilute 
nitric  acid  (sp.  gr.  =  1'15),  it  yields  paratoluic  acid;  with  concentrated 
nitric  acid,  a  mixture  of  terephthalic  acid  with  nitro-derivatives  ;  and 
with  either  chromic  acid  or  potassium  permanganate  in  quantity  cor- 
responding with  three  atomic  proportions  of  oxygen,  a  mixture  of 
paratoluic  acid  with  a  small  amount  of  terephthalic  acid. 

Metanitroparatolylacetic  acid^  NOa'CeHaMe'CHo'COOH,  is  obtained 
when  a  solution  of  paratolylacetic  acid  in  five  times  its  weight  of  nitric 
acid  (sp.  gr.  =  1*52)  is  allowed  to  remain  in  the  cold  for  14 — 21  days. 
It  crystallises  from  water  in  colourless,  transparent,  glassy  needles, 
sublimes  in  small,  colourless  needles,  melts  at  102°,  and  dissolves  very 
sparingly  in  cold  water,  but  easily  in  alcohol,  ether,  carbon  bisulphide, 
&c.  On  oxidation  in  alkaline  solution  with  an  amount  of  potassium 
permanganate  corresponding  with  three  atomic  proportions  of  oxygen, 
it  is  converted  into  metanitroparatoluic  acid.  The  sodium  salt,  with 
2^  mols.  H2O,  crystallises  in  small,  flat  needles,  and  is  very  soluble  in 
water ;  the  barium  salt,  with  2  mols.  H2O,  is  less  soluble  in  water,  and 
crystallises  in  crusts  of  small  needles  ;  the  ^silver  and  cobalt  salts  are 
also  described. 

Dimetanitroparatolylacetic  acldf  C6H.M9(N'O2)3*CHi*0OOH 

[CH2-C00H  :  NO2  :  Me  :  NO2  =  1  :  3  :  4  :  5], 
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is  foimed  when  paratolyl acetic  acid  is  added  in  small  quantities  to 
five  times  its  weight  of  a  mixture  of  fuming  nitric  acid  with  twice 
its  weight  of  pure  sulphuric  acid  cooled  below^  0°  in  a  freezing  mix- 
ture. It  crystallises  from  water  or  dilute  alcohol  in  colourless,  silky 
needles,  melts  at  158°  (uncorr.),  and  is  less  soluble  than  the  nitro-acid 
in  boiling  water,  but  equally  soluble  in  alcohol,  ether,  &c.  On  oxidation 
with  the  calculated  quantity  of  potassium  permanganate,  it  yields  di- 
metanitroparatoluic  acid.  The  sodium  salt,  with  5  mols.  H2O,  crystal- 
lises in  colourless,  flat  needles,  and  is  less  soluble  in  hot  or  cold  water 
than  the  sodium  salt  of  the  nitro-acid  ;  the  calcium  salt  crystallises  in 
anhydrous,  sparingly  soluble,  colourless  prisms. 

Faratolylhromacetic  acid,  C6H4Me*CHBr*COOH,  is  obtained  when 
paratolylacetic  acid,  dissolved  in  a  small  quantity  of  acetic  acid,  is 
mixed  with  the  calculated  quantity  of  bromine  and  30  times  its  weight 
of  water  and  exposed  to  direct  sunlight  for  some  days.  It  crystallises 
from  water  in  colourless,  short  needles,  and  melts  at  125°  (uncorr.)  ; 
it  is  very  sparingly  soluble  in  cold  water,  but  readily  in  alcohol,  etber, 
chloroform,  benzene,  and  acetic  acid.  The  barium  salt,  wdth  3  mols. 
H2O,  crystallises  in  small,  colourless,  lustrous  scales,  and  is  easily 
soluble  in  hot  water,  but  only  sparingly  in  the  cold. 

Paratolylacet amide  crystallises  from  concentrated  aqueous  solutions 
in  nacieous  scales,  from  dilute  solutions  in  long,  white  needles,  and 
melts  at  185°.  W.  P.  W. 


Bismuth  Salicylate.  By  H.  Causse  (Compt.  rend.,  112,  1220 — 
1223). — The  preparation  of  bismuth  salicylate  is  a  matter  of  some 
diflBculty,  because  water  decomposes  the  bismuth  salts,  whilst  acids 
decompose  the  salicylates.  Ammonium  salts,  however,  especially 
ammonium  chloride,  tend  to  prevent  the  decomposition  of  the  bis- 
muth salts  by  water,  although  they  have  practically  no  solvent  action 
on  the  basin  bismuth  salts  themselves. 

Basic  bismuth  nitrate,  100  grams,  is  dissolved  in  concentrated 
hydrochloric  acid  witb  the  aid  of  heat,  and  the  solution  is  poured  into 
ICOO  c.c.  of  a  satuiated  solution  of  ammonium  chloride.  The  free 
acid  is  neutralised  either  by  adding  more  basic  nitrate  or  by  adding 
a  solution  of  ammonia  in  ammonium  chloride  solution  until  a  slight 
permanent  precipitate  remains  after  vigorous  agitation.  A  solution 
of  120  grams  of  sodium  salicylate  in  500  c.c.  of  saturated  ammonium 
chloride  solution  is  then  added,  and  in  a  short  time  the  liquid  is  filled 
with  a  bulky,  crystalline  precipitate  of  bismuth  salicylate,  which  is 
drained  and  washed  with  water  until  all  ammonium  chloride  is  re- 
moved. The  dried  product  has  the  composition  Bi(C7H503)3  +  4H2O, 
resembles  quinine  in  appearance,  is  insoluble  in  water,  and  is  decom- 
posed by  acids.  It  is  not  affected  by  cold  water,  but  is  decomposed  by 
boiling  water  and  also  by  absolute  alcohol,  with  separation  of  bismuth 
oxide.  When  heated  at  50°,  salicylic  acid  slowly  sublimes,  and  at 
100°  decomposition  is  complete.  C.  H.  B. 

Catechclcarboxylic  Acids.  By  H.  Schmitt  and  H.  Hahle  (J.pr. 
Chem.  [2],  44,  I — 5). — The  introduction  of  one  carboxyl  radicle  into 
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catechol  and  resorcinol  can  be  effected,  as  is  known,  by  heating  these 
phenols  with  ammonium  carbonate  or  potassium  hydrogen  carbonate, 
but  further  substitution  can  only  be  brought  about  by  heating  the 
monocarboxylates  with  carbonic  anhydride  under  considerable  pres- 
sure. When  the  dry  sodium  salt  o£  catechol  is  exposed  to  the  action 
of  compressed  carbonic  anhydride  at  the  ordinary  temperature,  2  mole- 
cular proportions  of  the  gas  enter  into  reaction  with  the  formation  of 
sodium  orthophenylenecarboxylate,  which,  by  prolonged  heating  in  an 
autoclave  with  compressed  carbonic  anhydride  at  120 — 140°  yields 
sodium  catecholcarboxylate,  and  if  the  heating  is  continued  at  210° 
for  eight  hours,  sodium  catecholdicarboxylate  is  formed,  mixtures  of 
the  two  acids  being  obtained  at  intermediate  temperatures.  As  the 
monocarboxylic  acid  dissolves  readily  in  water,  in  which  the  dicarb- 
oxylic  acid  is  insoluble,  the  two  compounds  can  be  easily  separated. 
The  former  proves  to  be  identical  with  Miller's  orthodi hydroxy- 
benzoic  acid  (Annalen,  220,  116). 

Gatecholdicarhoxylic  acid,  C6H2(OH)o(COOH)2,  crystallises  from 
water  in  slender,  colourless  needles,  with  1  mol.  H2O,  and  from 
alcohol  in  anhydrous,  yellow  scales ;  it  melts  at  290°  with  evolution 
of  carbonic  anhydride,  does  not  volatilise  with  steam,  and  is  only 
sparingly  soluble  in  hot  water  and  chloroform,  but  more  so  in  alcohol 
and  ether.  The  solutions  exhibit  a  deep-blue  fluorescence,  and  the 
aqueous  solution  is  coloured  deep  indigo-blue  by  ferric  chloride,  and 
yellow  by  lead  acetate.  The  sodium  salt,  C6H2(OH)2(COO]S'a)2  +  2H2O, 
crystallises  in  concentrically  grouped  prisms,  which  show  a  marked 
blue  fluorescence,  and  are  readily  soluble  in  water  but  insoluble  in 
alcohol ;  the  barium  salt  forms  tufts  of  sparingly  soluble  prisms ; 
the  silver  and  lead  salts  are  also  described.  The  dimethyl  salt, 
C6H2(OH)o(COOMe)2,  crystallises  in  slender,  colourless  needles,  melts 
at  145°,  is  insoluble  in  water  but  volatile  with  steam,  and  dissolves 
readily  in  alcohol  and  ether,  forming  fluorescent  solutions ;  the 
diethyl  salt  crystallises  in  colourless,  prismatic  tables,  melts  at 
89 — 90°,  and  resembles  the  dimethyl  salt  in  solubility  and  fluorescence. 

Of  the  sodium  salts  of  the  three  dihydroxybenzenes,  that  of  catechol 
is  the  most  sensitive  to  the  action  of  air.  When  prepared  in  an 
indifferent  atmosphere,  it  is  a  white  powder,  which  dissolves  readily 
in  water  and  can  be  rendered  anhydrous  without  difficulty,  since  it 
may  be  heated  at  220°  in  a  current  of  hydrogen  without  decomposi- 
tion. W.  P.  W. 

Preparation  of  Phenoldicarboxylic  Acids.  By  H.  Hahle  (/. 
j9r.  Ghem.  [2],  44,  5 — 14). — It  has  been  shown  that  unsymmetrical 
hydroxyisophthalic  acid,  free  from  the  consecutive  acid,  is  obtained 
when  either  basic  sodium  salicylate  or  a  mixture  of  that  salt  with 
basic  potassium  salicylate  is  heated  in  a  current  of  carbonic  anhydride 
at  300 — 400°,  the  entering  carboxyl  radicle  assuming  the  para-posi- 
tion relatively  to  the  hydroxyl  (Ost,  this  Journ.,  1877,  ii,  485).  The 
consecutive  acid  can,  however,  be  prepared  if  the  basic  sodium  salt  of 
methyl  salicylate,  in  which  an  alkyl  radicle  instead  of  a  metal  is  sub- 
stituted for  the  carboxylic  hydrogen,  is  heated  with  carbonic  an- 
hydride under  considerable  pressure,  and  in  like  manner  dicarboxylic 
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acids  containing  carboxyl  in  the  ortho-position  relatively  to  tlie  hydr- 
•oxyl  may  be  obtained  from  meta-  and  para-liydroxybenzoic  acids. 

The  basic  sodium  salt  of  methyl  salicylate  is  formed  when  oil  of 
wintergreen,  dissolved  in  an  equal  quantity  of  96  per  cent,  alcohol, 
and  cooled  at  0°,  is  treated  with  the  requisite  quantity  of  titrated 
aqueoQS  soda,  also  mixed  with  an  equal  quantity  of  alcohol.  After 
stirring  for  a  short  time,  the  salt  very  rapidly  separates  in  lustrous, 
thin,  white  scales,  and  can  be  obtained  perfectly  dry  by  thinning  the 
alm.ost  solid  mass  with  alcohol  and  ether,  filtering,  pressing,  and 
heating  at  140°  in  a  vacuum. 

Methyl  hydi-ogen  hydroxyisojphthalate  [COOMe :  OH :  CO  OH  =  1:2:3] 
is  obtained  when  the  perfectly  dry  basic  sodium  salt  of  methyl  sali- 
cylate is  heated  with  excess  of  carbonic  anhydride  in  an  autoclave 
at  150°  for  about  24  hours.  The  amount  of  carbonic  anhydride  taken 
up  in  the  reaction  did  not  exceed  that  corresponding  with  a  half  mole- 
cular proportion  under  the  various  conditions  employed.  The  product 
is  extracted  with  ether  to  remove  the  methyl  salicylate  and  methyl 
•orthomethoxybenzoate  formed  in  the  reaction,  and  subsequently  heated 
on  a  water-bath  with  dilute  hydrochloric  acid.  The  solution  is  then 
rendered  slightly  alkaline  with  aqueous  ammonium  carbonate,  steam- 
distilled  to  remove  any  methyl  salicylate,  acidified,  extracted  with 
ether,  and  the  ethereal  solution  repeatedly  precipitated  by  ammonia. 
The  salt  crystallises  in  characteristic  stellate  groups  of  fiat  needles, 
which,  when  powdered,  become  strongly  electrified.  It  melts  at  135^, 
and  also  when  heated  under  water ;  it  dissolves  readily  in  alcohol  or 
ether,  sparingly  in  cold  but  readily  in  hot  water,  and  in  aqueous 
solution  shows  a  marked  blue  fluorescence.  With  ferric  chloride  in 
aqueous  solution,  it  gives  a  carmine  coloration.  The  sodium  salt, 
COOMe-C6H3(OH)-COONa  +  H2O,  crystallises  in  slender,  colourless, 
concentrically-grouped,  needles,  and  dissolves  readily  in  water,  form- 
ing a  solution  which  exhibits  a  beautiful  blue  fluorescence.  On 
hydrolysis,  it  yields  consecutive  hydroxyisophthalic  acid.  It  is  to  be 
noted  that  Ost's  unsymmetrical  hydroxyisophthalic  acid  is  always 
present  in  the  product,  although  only  in  very  small  quantity;  the 
acids  can  be  readily  separated  by  means  of  the  barium  salts,  since  that 
of  the  consecutive  acid  is  only  sparingly  soluble  in  water,  whilst  that 
of  the  unsymmetrical  acid  is  easily  soluble. 

When  the  reaction  between  the  basic  sodium  salt  of  methyl 
-salicylate  and  carbonic  anhydride  is  conducted  at  170°  or  above,  the 
product  consists  of  a  mixture  of  the  sodium  salt  of  consecutive 
hydroxyisophthalic  acid  with  methyl  orthomethoxybenzoate  owing  to 
the  occurrence  of  the  reaction  COOMe-C6H3(OH)'COONa  -f 
ONa-C6H4-COOMe  =  OH-C6H3(COONa)2  +  OMe-CgHrCOOMe. 
This  accounts  for  the  presence  of  methyl  orthomethoxybenzoate  in 
•the  product  formed  at  lower  temperatures,  and  for  the  fact  that  the 
amount  of  carbonic  anhydride  taken  up  is  only  one-half  that  which 
was  anticipated. 

Ethyl  salicylate,  when  treated  in  like  manner,  yields  consecutive 
nsophthalic  acid,  but  the  phenyl  salt  cannot  be  employed,  since  it 
'decomposes  into  phenol  and  the  basic  sodium  salt  of  ethyl  salicylate 
•on  treatment  with  sodium  ethoxide  in  alcoholic  solution. 


I 
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Sodium  ethyl  JujdroxyisopJithalate  [COOEt :  COON'a  :  OH  =1:3:4] 
is  formed  quantitatively  when  the  perfectly  dry  basic  sodium  salt  of 
ethyl  parahydroxybenzoate  is  heated  with  carbonic  anhydride  under 
pressure  at  160 — 170°,  one  molecular  proportion  of  the  gas  entering 
into  reaction.  It  crystallises  in  beautiful,  colourless  prisms,  and,  on 
treatment  with  hydrochloric  acid,  is  converted  into  ethyl  hydrogen 
hydroxyisophthalate,  which  crystallises  from  alcohol  in  colourless, 
monoclinic  scales,  melts  at  194 — 195°,  and,  on  hydrolysis,  yields  un- 
symmetrical  hydroxyisophthalic  acid.  The  basic  sodium  salt  of 
methyl  parahydroxybenzoate  under  like  conditions  also  yields  the  un- 
symmetrical  acid. 

When  the  basic  sodium  salt  of  ethylmetahydroxybenzoate  is  heated 
with  carbonic  anhydride  under  pressure  at  170°,  and  after  the 
operation  has  continued  some  time,  the  material,  which  tends  to 
agglomerate,  is  powdered  and  again  submitted  to  the  action  of 
the  gas,  one  molecular  proportion  of  the  anhydride  is  taken  up  with 
the  production  of  sodium  ethyl  hydroxyterephthalate,  from  which 
hydroxy terephthalic  acid  can  be  obtained  by  hydrolysis.  As  the 
chloroterephthalic  acid,  which  can  easily  be  prepared  from  this  acid, 
readily  undergoes  reduction  with  elimination  of  the  chlorine,  this 
would  seem  to  afford  the  best  method  of  preparing  terephthalic 
acid. 

The  phenyl  salts  of  the  hydroxyisophthalic  acids  are  described 
since  they  ser^e  as  an  additional  means  of  identification.  Phenyl 
1:2:  S-hydroxyisophthalate  crystallises  from  alcohol  in  colourless 
prisms,  and  melts  at  99°,  Phenyl  ethyl  1:3:  4-hydroxyisophthalate 
[COOEt  :  COOPh  :  OH  =  1  :  3  :  4],  obtained  by  heating  the  ethyl 
hydrogen  salt  with  phenol  and  phosphorus  oxychloride,  crystallises 
from  alcohol  in  colourless  needles,  and  melts  at  64 — 65°. 

W.  P.  W. 
Phthalaldehydic  Acid.  By  0.  Allendorff  (Per.,  24, 2346—2354), 
— Liebermann  (Abstr.,  1887,  46)  obtained  hemipinimide  by  boiling  an 
alcoholic  solution  of  opianic  acid  with  hydroxylamine  hydrochloride, 
but  he  afterwards  found  (ibid.,  258)  that  when  the  reaction  took 
place  at  the  ordinary  temperature,  opianoximic  anhydride  was  pro- 
duced, the  latter  undergoing  an  intramolecular  change  when  heated 
with  formation  of  hemipinimide.  Racine  (Anrialen,  239,  81)  obtained 
benzaldoximorthocarboxylic  acid  by  mixing  aqueous  solutions  of 
phthaldehydic  acid  and  hydroxylamine  hydrochloride,  and  this  acid 
yielded  the  anhydride,  phthalimide,  on  heating.  The  oximic  acid  is 
therefore  wanting  in  the  hemipinic  series,  and  the  corresponding 
anhydride  in  the  phthalyl  series. 

0-N 
Penzaldoximorthocarhoxylic  anhydride,  CO<^p  tt  ^CH,  separates  in 

white  crystals  when  phthalaldehydic  acid  (4  grams)  is  dissolved  in 
80  per  cent,  alcohol  (12  grams)  and  hydroxylamine  hydrochloride 
(2"2  grams)  added  with  frequent  shaking.  It  slowly  dissolves  with 
decomposition  in  sodium  carbonate  solution,  and  on  fusion  it  behaves 
like  opianoximic  anhydride  (loc.  cit.)  thus  : — When  quickly  heated  to 
120°,  the  temperature  suddenly  rises  to  215°  with  formation  of  the 
isomeric  phthalimide ;  whilst  if  carefully  heated  in  a  capillary  tube,  it 
YOL.  LX.  4  y 
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melts  at  187°,  resolidifies,  and  then  melts  again  at  225 — 228°.  This  is 
explained  as  follows  :  the  benzaldoximecarboxylic  anhydride  is  con- 
verted at  120°  into  an  isomeride  melting  at  1S7°,  and  this,  later  on, 
undergoes  intramolecular  change  into  phthalimide,  as  the  temperature 
is  raised.  The  intermediate  compound  (m.  p.  187°)  is  obtained  when 
benzaldoximorthocarboxylic  anhydride  is  heated  in  an  oil-bath  at 
145°,  and  the  product  extracted  with  boiling  benzene  and  crystallised 
from  aqueous  acetone.  It  is  distinguished  from  benzaldoximortho- 
carboxylic anhydride  by  its  insolubility  in  benzene,  and  from  phthal- 
imide by  its  more  ready  solubility  in  cold  sodium  carbonate  solution. 
It  is  identical  with  the  compound  obtained  by  Kuhara  (Abstr.,  1881, 
1039)  from  phthalyl  chloride  and  ammonia,  and  has  one  of  the  two 

formula   C6H4<^.^^>0  or  CN-CeHi-COOH;    the    second,    ortho- 

cyanobenzoic  acid,  being  the  more  probable  from  the  solubility  of  the 
compound  in  sodium  carbonate  solution.  Phthalimide  is  obtained 
direct  when  an  alcoholic  solution  of  phthalaldehydic  acid  and  hydroxyl- 
amine  hydrochloride  is  boiled  in  a  reflux  apparatus  for  some  time. 
An  attempt  to  prepare  opianoximic  acid  by  the  action  of  hydroxyl- 
amine  hydrochloride  on  opianic  acid  in  aqueous  solution  led  to  a 
negative  result,  the  anhydride  alone  being  formed. 

Diphenylhydrazonephthalaldehydic  acid,  C6H4(CH!N*NPh2)*COOH, 
is  prepared  by  adding  a  hot  concentrated  aqueous  solution  of  asymme- 
trical diphenylhydrazine  hydrochloride  (1  mol.)  to  one  of  phthalalde- 
hydic acid  and  sodium  acetate  in  molecular  proportion,  together  with  a 
trace  of  hydrochloric  acid ;  on  boiling  the  mixture  for  a  short  time,  a 
green,  resinous  precipitate  separates,  which  is  purified  by  crystallisa- 
tion, first  from  a  small  quantity  of  glacial  acetic  acid,  and  then  from 
benzene.  It  forms  lustrous,  yellow,  truncated  pi-isms,  melts  at  187°, 
and  is  readily  soluble  in  ether,  alcohol,  acetone,  chloroform,  and  hot 
benzene,  but  insoluble  in  water  and  light  petroleum.  The  calcium 
salt  is  a  yellow  precipitate.  The  acid,  and  not  the  ethyl  salt,  is  formed 
by  the  action  of  diphenylhydrazine  hydrochloride  on  ethyl  phthal- 
aldehydate. 

Flithalidylhydrazobenzene,  C2oHi6N'202,  is  formed  when  hot  alcoholic 
solutions  containing  hydrazobenzene  and  phthalaldehydic  acid,  in 
molecular  proportion,  are  mixed ;  the  white  crystals  which  separate 
are  obtained  as  lustrous  needles  on  recrystallisation  from  absolute 
alcohol ;  it  darkens  at  150^,  melts  at  202 — 203°,  and  is  readily 
soluble  in  benzene,  acetone,  and  chloroform,  less  so  in  alcohol  and 
ether,  and  insoluble  in  water  and  light  petroleum.  It  is  not  a  carb- 
oxylic  acid,  does  not  contain  an  aldehyde  group,  and  has  probably  a 
constitution  analogous  to  Bistrzycki's  opianylhydrazobenzene  (Abstr., 

1888,1209),  thus:  NHPh-NPh-CH<^«^>CO. 

Benzidylphthalaldehydic  acid,  Ci2H8(N!CH*C6H4*COOH)2,  is  obtained 
when  aqueous  solutions  of  phthaldehydic  acid  (2  mols.)  and  benz- 
idine (1  mol.)  are  boiled  together  for  a  short  time ;  it  separates  as  a 
white,  pulverulent  precipitate,  and  may  be  purified  by  boiling  with 
absolute  alcohol.  It  is  insoluble  in  the  ordinary  solvents,  but 
dissolves  in  boiling  nitrobenzene  and  in  cold  sodium  carbonate  sola- 
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tion;  it  also  dissolves  in   concentrated  sulphuric  acid  with  a  yellow 
coloration,  which  soon  changes  to  brownish-red.     When  the  calci-um 
salt  is  boiled  with  water,  benzidine  is  eliminated. 
Methylplienyl}iydrazo7iepldhalaldehydiG  acid, 

]SrMePh-N:CH-C6H4-COOH, 

is  produced  when  hot  concentrated  alcoholic  solutions  containing 
phthalaldehydic  acid  and  methylphenylhydrazine,  in  molecular  pro- 
portion, are  mixed  and  boiled  togfether  for  a  short  time.  It  forms 
bright-yellow  crystals,  melts  at  167°,  and  is  easily  soluble  in  alcohol, 
benzene,  chloroform,  ether,  and  acetone,  but  only  sparingly  in  light 
petroleum,  and  is  insoluble  in  water. 

PhN 
Allylphenylhydrazonephthalaldehydicacid,  I  >CH'C6H4'COOH, 

is  obtained  by  mixing  hot  concentrated  solutions  of  symmetrical 
allylphenylhydrazine  and  phthalaldehydic  acid  in  molecular  propor- 
tion, and  boiling  for  a  short  time.  It  crystallises  from  alcohol  in 
lustrous,  yellow  prisms,  melts  at  1G0°,  and  is  easily  soluble  in  alcohol, 
benzene,  acetone,  chloroform,  and  dilute  solutions  of  alkali  carbon- 
ates, sparingly  in  light  petroleum,  and  is  insoluble  in  water ;  it  dissolves 
in  concentrated  sulphuric  acid  with  a  red  colour. 

PhN 
AcetylphenylhydrazoneplithalaldeJiy  die  acid,       I  ^CH'CeHi'COOH,  is 

formed  by  boiling  together  phthalaldehydic  acid  and  acetylphenyl- 
hydrazine  in  molecular  proportion.  It  crystallises  from  dilute 
alcohol  in  small,  granular  crystals,  melts  at  191°,  and  is  soluble  in 
alcohol,  chloroform,  and  hot  benzene,  fairly  so  in  hot  water,  and 
almost  insoluble  in  ether  and  light  petroleum  ;  it  dissolves  slowly  in 
cold  solutions  of  alkali  carbonates.  A.  R.  L. 

Action  of  Potassium  Cyanide  on  Ethyl  Opianate.  By  G. 
GoLDSCHMiEDT  and  L.  Egger  (Monatsh.,  12,  49 — 80). — In  many  of  its 
reactions,  opianic  acid  behaves  as  an  aldehydo-orthocarboxylic  acid, 
COH'C6H3(OMe)2*COOH  ;  whilst  in  others,  it  resembles  the  isomeric 
anhydride  (Liebermann,  Abstr.,  1886,  550,  and  1887,  45).  The  authors 
consequently  expected  that  the  compound,  when  treated  with  potas- 
sium cyanide,  would  not  behave  in  the  same  way  as  benzaldehyde  and 
anisaldehyde,  which  give  rise  to  benzoin  and  anisoin  respectively. 
This  supposition  proves  to  be  correct,  for  when  equal  weights  of 
perfectly  dry  ethyl  opianate  and  potassium  cyanide  are  intimately 
mixed  and  heated  in  a  reflux  apparatus  for  one  hour  with  10 — 12 
times    their    weight    of     absolute    alcohol,     tetramethoxydiphthalyl, 

(OMe)2HoC6— C=C— C6Ho(OMe)2  •      n  ^., 

nn      AAnn  )^    ^®^y    insoluble   compound,   is 

formed.  It  crystallises  in  masses  of  brilliant,  yellow,  slender  needles, 
having  a  beautiful,  green  fluorescence,  which  is  also  shown  in 
chloroform  or  in  acetic  acid  solution,  or,  best  of  all,  when  the  sub- 
stance is  shaken  with  water.  It  does  not  change  when  heated  to 
300° ;  but  above  this,  it  commences  to  blacken,  and  only  melts  when 
the  temperature  is  further  considerably  raised.     It  is  almost  insoluble 

4  2/2 
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in  ordinary  solvents  ;  may  be  sublimed  with  partial  decomposition.  It 
is  not  changed  by  cold  concentrated  potash,  but  dissolves  when  warmed 
with  it,  forming  a  yellow  solution.  A  small  quantity  of  the  substance 
imparts  an  orange-red  colour  and  a  strong,  yellow  fluorescence  to 
concentrated  sulphuric  acid,  and  the  solution  thus  obtained  becomes 
claret-coloured  on  heating,  whilst  the  addition  of  a  small  quantity  of 
nitric  acid  turns  it  green,  indigo-blue,  violet,  and  fiery-red  succes-' 
sively. 

Tetrahydroxydiphthalyl,  Ci6H404(OH)4,  obtained  by  the  action  of 
liydriodic  acid  on  the  tetramethoxydiphthalyl,  is  a  greenish-grey 
powder,  which  commences  to  blacken  at  300°,  without  previously 
melting.  It  is  almost  insoluble  in  alcohol,  benzene,  carbon  bisulphide,  and 
xylene,  and  only  sparingly  soluble  in  acetone,  amyl  alcohol,  and  ethyl 
acetate,  crystallising  from  the  last-named  solvent  in  yellow,  micro- 
scopic needles.  With  dilute  ammonia,  it  gives  an  intense  dark-green 
coloration,  which  becomes  of  a  beautiful  lilac  on  the  addition  of 
hydrochloric  acid. 

Tetramethoxydiphthalyldicarhoxylic  acid,  C202[C6H2(OMe)2*COOH]2 
[COOH  :  (0Me)2  :  CO  =  I  :  4  :  5  ;  6],  is  obtained  when  a  mixture 
of  tetramethoxydiphthalyl  (2  grams)  and  potash  (1  gram)  in  alcohol 
(30  grams)  is  heated  in  a  reflux  apparatus.  The  product  of  the 
reaction  is  a  reddish-yellow  liquid,  which,  on  dilution  with  water, 
evaporation  of  the  alcohol,  and  addition  of  hydrochloric  acid,  furnishes 
the  acid  in  the  form  of  white,  microscopic,  rhombic  scales.  It  com- 
mences to  decompose  at  220°  and  melts  at  270°,  dissolves  readily  in 
alkalis,  giving  a  yellow  solution,  and  reduces  ammoniacal  silver 
nitrate  when  boiled  with  it.  The  acid  is  almost  insoluble  in  water, 
dissolves  readily  in  acetone,  but  is  best  recrystallised  from  alcohol ; 
the  barium  salt,  C2oHi60ioBa  -|-  3H2O,  forms  shining,  yellow  crystals ; 
the  dihydrazone  is  not  characteristic.  On  heating  the  acid  in  a  flask 
placed  in  an  oil-bath  at  250°,  a  sublimate  of  hemipinic  acid,  melting 
at  166 — 167°,  is  obtained,  whilst  the  residue  in  the  flask  consists  of 
tetramethoxydiphthalyl.  When  the  acid  (1  gram)  is  fused  with 
solid  potash  (5  grams),  a  substance  which  is  most  probably  methyl- 
norhemipinic  acid  (compare  Wegscheider,  Monatsh.,  3,  376)  is 
obtained. 

Tetramethylhenzhydroletricarhoxylic  acid, 

COOH-C6H2(MeO)2v,p^OH 
COOH-C6H2(MeO)2^^^COOH' 

is  obtained  on  heating  tetramethoxydiphthalyl  (2  grams)  with  a 
large  excess  of  potash  (10  grams)  in  absolute  alcohol  (100  grams). 
It  melts  at  140°,  is  soluble  in  water,  alcohol,  ether,  and  acetone,  and 
gives,  with  concentrated  sulphuric  acid,  a  beautiful  scarlet  coloration. 
The  barium  salt,  (C-;oHi70ii)2Ba3  +  SHgO,  crystallises  in  slender,  silky 
needles,  and  is  readily  soluble  in  water. 

When  the  alcoholic  filtrate  obtained  after  separation  of  the  tetra- 
methoxydiphthalyl from  the  products  of  the  reaction  of  potassium 
cyanide  and  ethyl  opianate  is  evaporated  to  a  syrupy  consistence  and 
allowed  to  remain  over  night,  a  considerable  quantity  of  ethyl  hemi- 
pinate   (m.  p.   71°)   crystallises   out.     From   the   mother  liquor,  by 
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cautious  addition  of  hydrochloric  acid,  a  brownish  resin  is  precipi- 
tated, and  this,  on  evaporation  of  its  alcoholic  solution,  gives  colour- 
less crystals  of  teiramethoxydihydrodiphfJialyl,  CoqHisOs,  melting 
at  204°.  On  evaporating  the  solution  from  which  the  resin  has 
separated,  an  uncrystalli sable  syrup  is  obtained  having  the  properties 
of  an  acid. 

Ethyl  hemipinate  and  tetramethoxydihydrodiphthalyl  are  formed 
when  an  alcoholic  solution  of  potassium  cyanide  is  warmed  with 
tetramethoxydiphthalyl ;  they  must,  therefore,  be  regarded  as 
secondary  products  in  the  action  of  potassium  cyanide  on  ethyl 
opianate.  Gr.  T.  M. 

Action  of  Carbonic  Chloride  on  Glycol  Chlorhydrins.    By 

P.  Otto  (J.  pr.  Chem.  [2],  44,  15 — 23). — By  acting  on  glycol  chlor- 
hydrin  with  carbonic  chloride,  Nemirowsky(Abstr.,  1885,  741)obtained 
ethyl  chlorethylchlorocarbonate,  which,  by  the  action  of  aniline  and 
treatment  of    the   resulting   ethyl    chlorethylphenylcarbamate   with 

PIT  'PTT 
aqueous  caustic  potash,  gave  the  compound   '  p,    r^A^^'   The  author 

finds  that  if  very  concentrated  aqueous  potash  is  employed,  an  oil  is 
obtained,  which,  unlike  the  anhydride,  is  soluble  in  ether  and  has 
basic  properties.  On  distillation,  the  greater  part,  consisting  of 
hydroxyethylaniline,  passes  over  at  280 — 285°,  whilst  the  residue  in 
the  retort  crystallises  from  alcohol  in  needles,  melts  at  154°,  and  is 
identical  with  Hofmann's  diethylenediphenyldiamine. 

Hydroxyethylaniline  is  best  prepared  by  boiling  glycol  chlorhydrin 
(10  grams)  with  recently  distilled  aniline  (22  grams)  in  a  reflux 
apparatus  for  16  minutes,  rendering  the  product  alkaline,  and 
extracting  with  ether.  The  yield  amounts  to  70  per  cent,  of  the 
theoretical.  When  a  mixture  of  hydroxyethylaniline  with  liquid 
carbonic  chloride  is  kept  in  a  tube  for  about  five  hours,  a  crystalline 
magma  consisting  of  Nemirowsky's  anhydride  is  obtained.  This 
compound  is  also  formed,  together  with  hydroxyethylaniline  hydro- 
chloride, when  a  current  of  carbonic  chloride  is  passed  into  an  ethereal 
solution  of  hydroxyethylaniline.  The  anhydride  is,  moreover,  ob- 
tained when  methylhydroxyethylaniline  is  treated  with  carbonic 
chloride,  methyl  chloride  being  eliminated  in  the  condensation. 

Ethyl  cMoret/njl-oc-naphihylcarhamate,  CHaCl-CHs-O'CO-NH-CxoHT, 
prepared  by  treating  a-naphthylamine  with  ethyl  chlorethylchloro- 
carbonate under  water,  crystallises  from  alcohol  in  long,  matted 
needles,  melts  at  100 — 101°,  and  is  readily  soluble  in  alcohol  and 
ether,  but  practically  insoluble  in  water.  The  /3-compound  forms 
lustrous  scales,  melts  at  98°,  and  dissolves  readily  in  alcohol  and  ether. 
On  treatment  with  aqueous  caustic  potash  (1  :  2),  both  substances 
yield  the  corresponding  anhydrides.     The  a-compound, 

CH.-CH 

N(C,„H0-CO^    ' 

crystallises  in  scales,  melts  at  125°,  and  is  insoluble  in  ether,  but 
readily  soluble  in  hot  alcohol ;  the  y3-derivative  crystallises  in  prisms, 
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melts  at  189°,  and  is  insoluble  in  ether,  sparingly  soluble  in  hot 
alcohol.  With  a  saturated  caustic  potash  solution,  however,  analogues 
of  hydroxyethylaniline  are  obtained,  which  dissolve  in  ether,  and  on 
evaporation  of  the  solutions  are  obtained  in  the  crystalline  form. 
Hydroxyethyl-oc-naphthylamine,  OH*CH2*CH2*NH*CioH7,  crystallises  in 
needles,  melts  at  52°,  and  is  very  soluble  in  alcohol  and  ether.  The 
solutions,  on  evaporation,  leave  oily  drops,  which  slowly  crystallise 
with  formation  of  blue  needles.  The  /3-compound  crystallises  in 
scales,  melts  at  51°,  and  is  extremely  soluble  in  alcohol  and  ether. 
Its  hydrochloride  separates  from  hot  water  in  lustrous  scales,  and, 
unlike  the  hydrochloride  of  the  a-compound,  does  not  reduce  silver 
solutions. 

Ethyl  dichlorisopropylchlorocarbonate,  CH(CH2C1)2*0*C0C1,  is  formed 
when  a-dichlorhydrin  is  heated  with  liquid  carbonic  chloride  at  170° 
for  about  24  hours.  It  boils  at  185 — 187°,  and  on  treatment  with 
aniline  and  a-  and  /3-naphthylamine,  yields  a  series  of  compounds 
which  dissolve  readily  in  alcohol  and  ether,  and  are  converted  into 
the  corresponding  anhydrides  by  the  action  of  aqueous  caustic  potash 
(1  :  2).  Ethyl  dichlorisopropylcarhamate  crystallises  in  large,  seem- 
ingly rhombic  forms  melting  at  80°,  ethyl  dichlorisopropylphenyl- 
carbamate  in  large,  seemingly  rhombic  forms  melting  at  73°,  ethyl 
dichlorisopropyl-OL-naphthylcarbamate  in  lustrous,  white  needles  melting 
at  115°,  whilst  ethyl  dichlorisopropyl-^-naphthylcarbamate  forms  scales 
melting  at  101°.  The  anhydrides  are  readily  soluble  in  alcohol,  but 
insoluble  in  ether ;  the  anhydride  obtained  from  the  phenyl  carbamate 
crystallises  in  long  needles  melting  at  103",  that  from  the  a-naphthyl- 
carbamate  in  scales  which  melt  at  118°,  and  that  from  the  ;3-naphthjl- 
carbamate  in  needles  melting  at  107°. 

Ethyl  ^•dichloropropylchlorocarbonate  is  obtained  when  y3-dichlor- 
hydrin  cooled  in  ice-cold  water  is  treated  with  a  small  excess  of 
carbonic  chloride,  and  the  reaction  allowed  to  continue  during  about 
six  hours,  until  hydrogen  chloride  is  no  longer  evolved ;  it  boils  at 
185 — 187°,  and  has  the  odour  of  ethyl  chlorocarbonate.  Ethyl  acjS.di- 
chloropropylcarbamate  crystallises  in  large,  rhombic  forms  melting  at 
75°,  ethyl  CL^-dichloropropylphevylcarhamate  in  prisms  melting  at 
73 — 74°,  ethyl  a^-dichloropro'pyl-OL-naphthylcarbamate  in  lustrous 
needles  which  melt  at  93° ;  and  ethyl  cc^-dichloropropyl-ft-naphthylcarb- 
amate  in  scales  melting  at  99°.  These  compounds  do  not  react  either 
with  dilute  (1  :  2)  or  concentrated  aqueous  potash.  W.  P.  W. 

ParaxylenedisTilphonic  Acid.  By  J.  H.  Holmes  (Amer.  Chem.  /., 
13,  371 — 384). — Xylenedisulphonic  chloride,  C6H2Me(S02Cl)2,  was 
prepared  as  follows  : — Paraxylene  (35  grams)  was  added,  with  con- 
stant shaking,  to  twice  its  volume  of  fuming  sulphuric  acid  diluted 
with  a  small  quantity  of  ordinary  acid,  and  the  mixture  first  cooled, 
but  finally  warmed.  The  solution  was  diluted  (4  or  5  litres),  neutra- 
lised with  chalk,  filtered,  evaporated  (2  litres),  sodium  carbonate 
added,  again  filtered,  and  evaporated  to  dryness.  The  sodium  xylene- 
sulphonate  thus  obtained  was  treated  with  phosphorus  pentachloride 
(equal  weight),  the  product  heated  for  some  time  on  the  water- bath, 
and  much  water  added,  when  xjlenesulphonic  chloride  separated  as 
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an  oily  liquid,  which  did  not  entirely  solidify  in  a  freezing  mixture. 
This  chloride  was  treated  with  fuming  sulphuric  acid  as  long  as  a 
drop  of  the  mixture  gave  a  turbidity  when  dropped  into  water ;  the 
acids  were  neutralised  with  chalk,  the  sodium  salt  obtained  as 
above,  and  treated  with  twice  its  weight  of  phosphorus  pentachloride. 
After  evaporating  oif  the  phosphorus  oxy chloride,  the  xylenedisulph- 
onic  chloride  was  separated  by  pouring  the  mixture  into  several 
litres  of  water ;  it  crystallises  from  light  petroleum  in  white,  radiat- 
ing tufts,  and  melts  at  72 — 74°.  It  dissolves  easily  in  cold  alcohol, 
from  which,  however,  it  cannot  be  again  obtained  ;  it  is  soluble  also 
in  other  organic  solvents,  but  will  not  crystallise  from  them. 

Xylenedisulphonic  acid,  C6H2Me2(S03H)2,  is  obtained  from  the 
chloride  by  boiling  it  with  water  in  a  reflux  apparatus,  evaporating 
the  solution  on  the  water-bath  several  times,  until  no  more  hydrochloric 
acid  is  given  off,  and  decolorising  with  animal  charcoal ;  it  crystal- 
lises in  needles,  which  are  very  soluble  in  water.  The  barium, 
calcium  (with  4  mols.  H2O),  lead  (with  3  mols.  H2O),  magnesium 
(with  7  mols.  H2O),  and  silver  (with  1  mol.  H3O)  salts  are  described; 
they  are  very  hygroscopic.  The  authors  found  that  a  second  pre- 
paration of  the  acid  would  not  crystallise,  and  gave  an  amorphous 
calcium  salt ;  the  last  three  salts  mentioned  above  were  made  from 
this  preparation.  The  amide,  C6H2Me2(  802^112)2,  made  by  the  action 
of  ammonia  on  the  chloride,  crystallises  from  water  in  microscopic, 
thin,  tabular  plates,  and  from  a  hot  solution  in  dilute  alcohol  in  very 
small,  satiny  crystals,  which  do  not  settle,  even  on  long  standing, 
It  melts  with  partial  decomposition  at  294 — 295°,  and  dissolves 
readily  in  acetone  and  pyridine,  but  only  slightly  in  water,  glacial 
acetic  acid,  chloroform,  or  ether.  The  amide  obtained  from  the  un- 
crystallisable  acid  was  mostly  amorphous. 

Bisulphamineparatoluic  acid,  C6H2Me(S02NIl2)2*COOH  +  H2O,  is 
obtained  by  oxidising  the  above  amide  with  alkaline  potassium  per- 
manganate ;  it  forms  ill-defined  crystals  which  melt  about  272° ;  it 
burns  on  platinum  foil,   leaving  no  residue.      The  potassium   (with 

2  mols.    H2O),    barium    (with    2|  mols.   H2O),  calcium,    lead    (with 

3  mols.  H2O),  and  silver  (with  2  mols.  H3O)  salts  are  described. 

The  amorphous  amide  referred  to  above  gave  a  small  quantity  of 
another  oxidation  product  when  treated  with  alkaline  permanganate ; 
this  formed  crystals  melting  about  274°,  but  was  not  further 
investigated. 

The  evidence  obtained  in  this  investigation  is  insufficient  to  settle 
the  orientation  of  the  sulphonic  acid  groups  in  this  disulphonic  acid. 

A.  G.  B. 

New  Synthesis  of  Isindazole  Derivatives.    By  K.  Auwers  and 

F.  v.  Meyenburg  (5er.,  24,2370 — 2388). — According  to  the  investiga- 
tions of  E.  Fischer  and  his  pupils,  indazole  and  isindazole  compounds 

are  derived  from  the  hypothetical  substances  CeHi^  1      >NH2  and 

pXT 

C6H4-<j^TT^N  respectively;  the  evidence  is,  on  the  one  hand,  the 
formation    of    3'-methy]indazole    from   acetophenoneorthohydrazine- 
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siilplioiiic  acid,  and  on  the  other  hand  the  fact  that,  with  the  sino-le 
exception  of  the  synthesis  of  nitrophenylisindazolecarboxylic  acid 
(Y.  Meyer,  Abstr.,  1889,  516),  all  the  known  derivatives  of 
isindazole  have  been  obtained  from  alkylated  amido- derivatives  of 
benzene.  Although  the  formation  of  isindazole  derivatives  is  a  priori' 
to  be  expected  when  the  oximes  of  aromatic  orthamidoketones  are 
treated  with  dehydrating  agents,  that  of  indazole  derivatives  is  not 
impossible ;  indeed,  on  glancing  at  the  above  formulae,  it  is  seen  that 
these  only  represent  desmotropic  forms  of  the  same  compound,  and 
that  true  isomerism  can  only  occur  when  the  imidic  hydrogen  is 
substituted. 

Orthamidacetophenone  oxime,  NH3'C6H4*CMe!N'OH,  is  obtained 
when  orthamidacetophenone  (1  mol.),  hydroxylamine  hydrochloride 
(3  mols.),  and  potassium  hydroxide  (8 — 9  mols.)  are  digested  in 
alcoholic  solution  on  the  water-bath  for  half  an  hour.  The  solution 
is  filtered  from  potassium  chloride,  the  greater  portion  of  the  alcohol 
evaporated  off,  and  water  added ;  the  bulk  of  the  oxime  then 
separates  as  a  white,  crystalline  mass,  the  remaining  portion  being 
precipitated  by  a  stream  of  carbonic  anhydride.  The  same  oxime  is 
slowly  formed  by  the  action  of  an  alkaline  solution  of  hydroxylamine 
on  orthamidacetophenone  at  the  ordinary  temperature,  or  when  the 
ketone  is  heated  with  an  alcoholic  solution  of  hydroxylamine  hydro- 
chloride (3  mols.)  at  100 — 160° ;  at  the  higher  temperature,  however, 
much  of  the  product  resinifies.  The  compound  is  easily  soluble  in 
boiling  water,  crystallises  therefrom  in  small,  delicate,  felted 
needles,  and  melts  at  109°  ;  it  is  also  readily  soluble  in  alcohol, 
ether,  and  benzene,  but  only  sparingly  in  light  petroleum  ;  water  con- 
taining a  few  drops  of  hydrochloric  acid  dissolves  it  readily,  whilst 
it  is  less  soluble  in  concentrated  hydrochloric  acid.  It  is  very  stable 
when  heated,  distils  with  slight  decomposition  only,  and  sublimes  at 
the  temperature  of  the  water-bath.  The  hydrochloride  separates  from 
water  in  clusters  of  long,  delicate  needles.  The  diacetyl  derivative, 
NHAc*C6H4*CMe!IsrOAc,  is  prepared  by  pouring  over  the  oxime  twice 
its  weight  of  acetic  anhydride,  when  it  dissolves  with  development 
of  heat,  the  new  compound  separating  after  a  time  in  iridescent 
plates  ;  it  is  completely  precipitated  on  adding  water.  After  crystal- 
lisation from  30  per  cent,  alcohol,  it  melts  at  127°  ;  it  is  hydrolysed 
when  left  in  contact  with  aqueous  sodium  hydroxide  for  1 — 2  days. 

1'  :  3' -Acetylmethylisindazole^  CioHinT^aO,  is  best  prepared  by  dis- 
solving the  oxime  described  above  (1  part)  in  a  mixture  of  glacial 
acetic  acid  (8  parts)  and  acetic  anhydride  (2  parts),  saturating  the 
solution,  cooled  by  water,  with  hydrogen  chloride,  and  allowing  it  to 
remain  at  the  ordinary  temperature  for  four  days  ;  the  yellowish-red 
liquid  is  then  concentrated  on  the  water-bath  to  a  syrup,  and 
saturated  with  sodium  carbonate.  The  precipitate  is  collected  and 
spread  on  a  porous  tile;  a  further  quantity  may  be  extracted  from 
the  mother  liquor  by  ether.  It  crystallises  from  a  small  quantity  of 
boiling  water  in  delicate,  silky,  colourless  needles,  melts  at  103°,  is 
readily  soluble  in  all  organic  solvents,  with  the  exception  of  light 
petroleum,  but  only  sparingly  in  aqueous  alkalis.  The  compound 
closely  resembles  E.  Fischer's  methylindazole,  and  has  the  same  sweet 
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taste ;  it  yields  a  compound  with  mei^curic  chloride,  crystallising  from 
boiling  water  in  needles.  One  of  its  chief  characteristics  is  a 
tendency  to  separate  out  in  a  delicate,  arborescent  form,  when  its. 
solution  in  a  volatile  solvent  is  left  to  evaporate.  In  the  dry  condi- 
tion it  slowly  acquires  a  yellow  colour,  but  when  moist  it  rapidly 
becomes  of  an  intense  red.  Its  aqueous  solution  has  a  strong,  green 
fluorescence,  whilst  its  solution  in  an  alkali  resembles  an  alcoholic 
solution  of  chlorophyll.  Attempts  to  prepare  isindazole  from  orth- 
amidobenzophenone  oxime  and  hydrochloric  acid  led  to  negative 
results. 

AcetylortJiamidacetopJienone  oxiTne^  CioHi3T^202,  is  obtained  when  a 
dilute  alcoholic  solution  of  acetylorthamidacetophenone  (Baeyer  and 
Blom,  Abstr.,  1883,  198)  (2  grams),  hydroxylamine  hydrochloride 
(3  grams),  and  caustic  alkali  (2  grams)  is  heated  on  the  water-bath 
for  4 — 5  hours.  After  purification,  it  separates  from  boiling  water 
in  colourless,  flat  needles,  and  from  benzene  in  lustrous  prisms  ;  it 
melts  at  149 — 150°.  When  the  oxime  is  treated  with  a  mixture  of 
glacial  acetic  acid  and  acetic  anhydride,  the  above- described  1'  :  3'- 
acetylmethylisindazole  is  formed,  thus  : — 

CMe 

2'   :  Z'-Acetylmethylindazole,     CeHi-^  ' >NAc,    is    prepared    by 

acetylating  E.  Fischer's  methylindazole  (m.  p.  113°  ;  Annalen^  227, 
316)  ;  it  crystallises  from  30  per  cent,  alcohol  in  thin  plates  or  long 
needles,  and  melts  at  72°.  When  the  acetylmethylindazole  is  heated 
with  aqueous  sodium  hydroxide  for  1 — 2  hours  on  the  water-bath, 
methylindazole  (m.  p.  ll3°)  is  obtained ;  whereas  the  acetylmethyl- 
isindazole, under  similar  conditions,  yields  orthamidacetophenone 
oxime. 

Orthamidacetophenone  hydrazone,  CuHuNs,  is  obtained  in  nearly 
theoretical  yield,  when  orthamidacetophenone  is  digested  in  alcoholic 
solution  with  an  excess  of  phenylhydrazine  acetate  for  1 — 2  hours  on 
the  water-bath.  It  is  precipitated  by  sodium  carbonate,  and  purified 
by  crystallisation  from  a  small  quantity  of  boiling  alcohol,  with  the 
addition  of  animal  charcoal ;  it  separates  in  small,  delicate  needles, 
melts  at  108°,  and  is  readily  soluble  in  boiling  water,  as  well  as  in 
most  organic  solvents,  with  the  exception  of  light  petroleum.  The 
oxime,  CisHioNjO,  is  obtained  when  orthamidobenzophenone,  prepared 
by  Geigy  and  Konig's  method  (Abstr.,  1885,  1236),  is  heated  with 
hydroxylamine  and  an  excess  of  alkali  in  dilute  alcoholic  solution  for 
4 — 5  hours  on  the  water-bath.  After  filtering  and  driving  off  most 
of  the  alcohol,  it  is  precipitated  by  a  stream  of  carbonic  anhydride, 
and  crystallised  from  dilute  alcohol.  It  forms  small,  delicate  needles 
or  four-sided  plates,  melts  at  156°,  and  is  readily  soluble  in  most 
solvents,  except  cold  water  and  benzene.  The  yield  is  only  50 — 60  per 
cent,  of  the  theoretical,  and  is  not  improved  by  conducting  the  experi- 
ment at  the  ordinary  temperature  ;  as  the  melting  point  only  becomes 
constant  after  repeated  crystallisation,  an  isomeride  (see  below)  is. 
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perhaps,  simultaiieously  formed.  The  diacetyl  derivative,  CnHigN'oOo, 
melts  at  218°,  and  is  sparingly  soluble  in  most  solvents ;  dilute 
sodium  hydroxide  decomposes  it  into  the  oxime. 

1'  :  S'-AcetylpJienylisindazole,  C6H4<]^  .    ^N,  is  obtained  when  the 

amidobenzophenone  is  allowed  to  remain  for  10  days  with  a  mixture 
of  glacial  acetic  acid  and  acetic  anhydride.  The  solutiou  is  evaporated, 
aqueous  sodium  carbonate  added,  and  the  crude  substance  repeatedly 
crystallised  from  dilute  alcohol.  The  compound  has  all  the  properties 
of  an  indazole  derivative ;  it  dissolves  readily  in  most  solvents  and 
in  hot  water,  crystallises  in  small,  lustrous  plates  or  needles,  and 
melts  at  185°.  When  digested  with  dilute  sodium  hydroxide  for 
1 — 2  hours  on  the  water-bath,  a  compound  is  obtained  having  the 
composition  of  an  amidobenzophenone  oxime,  which  melts  at  123 — 125°, 
and  yields  a  diacetyl  derivative,  melting  at  218°.  The  existence  of  a 
single  amidacetophenone  oxime  and  of  two  amidobenzophenone 
oximes  is  in  agreement  with  the  observations  of  Hantzsch  (this  vol., 
p.  36). 

Acetylorthamidohenzophenone,  CisHiaNOa,  is  formed  when  orthamido- 
benzophenone  is  gently  heated  with  acetic  anhydride.  It  crystallises 
from  dilute  alcohol  in  scales  and  thick  needles,  and  melts  at  72°. 
Attempts  to  prepare  the  oxime  were  unsuccessful. 

Benzenylphenylenediamine  (anhydrobenzoyldiamidobenzene),  al- 
ready described  by  Hiibner  (Abstr.,  1881,  1131),  is  obtained  in  almost 
theoretical  yield  when  an  alcoholic  solution  of  orthamidobenzophenone 
(1  mol.)  and  hydroxy lamine  hydrochloride  (3  mols.)  is  heated  at 
130 — 140°  in  a  sealed  tube  for  3 — 4  hours ;  its  melting  point  (291°) 
is  higher  than  that  observed  by  Hiibner.  The  same  base  is  formed 
in  small  quantity  when  orthamidobenzophenone  oxime  hydrochloride 
is  heated  for  several  hours  with  alcohol  at  150°,  or  in  the  presence  of 
a  few  drops  of  hydrochloric  acid  at  130 — 140°.  A.  R.  L. 

A  New  Series  of  Hydroxynitro- derivatives  of  Triphenyl- 
methane  and  its  Homologues.  By  Gr.  Bertoni  (Gazzetta,  21, 
167 — 174). — The  author  applies  Baeyer's  method  for  the  preparation 
of  triphenylm ethane  derivatives  by  the  action  of  aromatic  aldehydes 
on  phenols  to  metanitrobenzaldehyde,  and  in  this  way  has  obtained 
derivatives  of  orcinol  and  phloroglucinol. 

Metanitrophenyldiorcinolmethane,  CH[CGH2Me(OH)2]2*C6H4*N02,  is 
obtained  when  the  theoretical  proportions  of  orcinol  and  metanitro- 
benzaldehyde are  gently  warmed  with  sulphuric  acid  (H2SO4  + 
2H2O).  The  crude  product  is  puriBed  by  continued  washing  with 
boiling  water,  and  subsequent  precipitation  from  its  alcoholic  and 
ethereal  solutions  by  water  and  light  petroleum  respectively.  The 
pure  substance  is  an  amorphous  powder  of  the  colour  of  manganese 
sulphide,  and  is  soluble  in  alcohol,  ether,  acetic  acid,  and  alkalis.  It 
darkens  slowly  on  exposure  to  air  and  light,  and  on  heating  softens 
at  241°,  but  does  not  melt.  The  position  in  the  orcinol  molecules 
occupied  by  the  central  methane  carbon  atom  cannot  be  fixed  with 
certainty. 

Metanitrophenyldipldoroglucinolmethane,  CH[C6H2(OH)3]2*C6H4']Sr02 
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[OH  :  OH  :  CH  :  OH  =  1  :  3  :  4  :  6],  is  obtained  with  great  readiness 
by  the  action  of  metanitrobenzaldehyde  on  anhydrous  phloroglucinol 
at  about  200°,  without  any  condensing  agent ;  the  crude  substance  is 
purified  in  the  same  way  as  the  preceding  compound.  It  is  an 
amorphous  powder,  soluble  in  alcohol,  ether,  and  acetic  acid,  blackens 
on  heating  to  245°,  but  does  not  melt,  and  its  ethereal  solution  darkens 
rapidly  on  exposure  to  air.  W.  J.  P. 

Nitro-derivatives  of  a-Ethoxynaphthalene.  By  P.  Heermann 
(/.  pr.  Chem.  [2],  44,  238 — 245). — xoc-Ethoxynitronaphfhalene  is 
obtained,  together  with  an  isomeride  (see  below),  when  a-ethoxy- 
naphthalene  is  dissolved  in  2^ — 3  times  its  weight  of  glacial  acetic 
acid,  and  treated  at  a  temperature  not  exceeding  20°  with  1^  times 
the  theoretical  quantity  of  nitric  acid  (sp.  gr.  1'43).  After  repeated 
crystallisation  from  alcohol,  it  forms  yellow  needles ;  it  melts  at 
116 — 117°,  is  volatile  with  steam,  and  is  soluble  in  most  organic 
solvents.  The  yield  is  90  per  cent,  of  the  theoretical.  When  boiled 
with  alcoholic  potash,  it  is  converted  into  the  corresponding  nitro- 
naphthol  (m.  p.  164°),  and  into  the  nitronaphthylamine  (m.  p.  191°) 
when  heated  with  alcoholic  ammonia  in  a  sealed  tube  at  180°. 

oc^-Ethoxynitronaphthalene  is  precipitated  on  adding  water  to  the 
glacial  acetic  acid  and  alcoholic  mother  liquors  from  the  aar-derivative. 
When  crystallised  from  light  petroleum,  it  forms  bright-yellow 
needles,  melts  at  84°,  is  volatile  with  steam,  and  much  more  soluble 
in  alcohol  than  the  isomeric  compound  ;  the  yield  is  2 — 4  per  cent,  of 
the  total  nitration  product.  On  boiling  with  alcoholic  potash,  it 
readily  yields  the  corresponding  nitronaphthol  melting  at  128°,  but 
is  not  altered  when  heated  for  eight  hours  in  a  sealed  tube  at  180 — 190' 
with  alcoholic  ammonia. 

OLOLp-Etlwxydinitronaphthalene  [NO^  :  NO2  :  EtO  =  1  :  2  :  4]  is 
formed,  together  with  an  isomeride  (see  below),  when  aa-nitroethoxy- 
naphthalene  is  gradually  added  to  six  times  its  weight  of  nitric  acid 
(sp.  gr.  r43),  cooled  to  — 10°;  after  the  mixture  has  remained  at  0° 
for  2 — 3  hours,  the  precipitated  crystals  are  collected,  treated  with 
ammonia,  boiled  with  light  petroleum,  and  filtered  from  the  undis- 
solved portion.  The  compound  separates  from  the  filtrate  in  bright- 
yellow  needles,  which  melt  at  92 — 93°,  or  at  88°  when  finely  pow- 
dered (compare  Martins,  Zeit.  Chem.,  1868,  82) ;  it  is  soluble  in 
most  organic  solvents,  and  sparingly  volatile  with  steam.  It  is 
readily  converted  into  the  corresponding  dinitronaphthol  (Martins' 
yellow)  on  boiling  it  with  alcoholic  potash,  and  into  the  dinitronaph- 
thylamine  melting  at  236°  on  heating  it  in  a  sealed  tube  with  alco- 
holic ammonia. 

ccccx-Etlioxydinitronaphthalene  [NO2 : NO2 :  EtO  =  2 : 1' :  1,  or  2  :  4' :  1] 
represents  the  portion  of  the  nitration  product  insoluble  in  lighfc 
petroleum ;  when  crystallised  from  alcohol  Avith  the  use  of  animal 
charcoal,  it  forms  small,  lustrous  plates,  melts  at  188°,  and  is  spa- 
ringly soluble  in  cold  alcohol ;  it  forms  the  smaller  portion  of  the 
nitration  product.  a-Nitrophthalic  acid  is  produced  when  the  ethoxy- 
derivative  is  heated  with  nitric  acid  (sp.  gr.  1-14)  in  a  sealed  tubs  at 
200^,  or  when  the  corresponding  dinitronaphthol,  obtained  by  boiling 
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the  ethoxy-derivative  with  alcoholic  potash,  is  oxidised  with  an  alka- 
line solution  of  potassium  permanganate.  Ethoxjtrinitronaphtha- 
lene,  crystallising  from  alcohol  in  small,  yellow  plates  melting  at 
170 — 171°,  and  tetranitronaphthol  melting  at  215°  are  obtained  from 
the  alcoholic  filtrate  from  the  last-described  dinitro- derivative. 

When  the  above-described  ay3-ethoxynitronaphthalene  is  nitrated, 
a  very  small  quantity  of  the  dinitro-derivative  of  melting  point 
92 — 93°  is  formed,  but  the  chief  product  is  a  compound  melting  at 
132°.  A.  R.  L. 

Hydrogenation  of  the  Naphthoic  Acids.  By  W.  v.  Sowixski 
(Ber.,  24,  2354 — 2363). — Preliminary  experiments  showed  that  when 
the  naphthoic  acids  are  heated  at  200°  with  hydriodic  acid  and  phos- 
phorus, the  products  no  longer  possess  acid  properties. 

Bihydro-a-naphthoic  acid  is  formed  when  3  per  cent,  sodium 
amalgam  (300  grams)  is  added  to  a  solution  of  a-naphthoic  acid 
(10  grams)  in  the  requisite  quantity  of  aqueous  sodium  carbonate, 
diluted  with  water  (300  grams),  and  cooled  to  0°;  the  mixture  is 
shaken,  and  the  temperature  kept  below  5°  during  the  reaction.  The 
solution  is  nearly  neutralised  with  dilute  sulphuric  acid,  filtered,  and 
an  excess  of  dilute  acid  added  to  the  cooled  filtrate,  when  the  acid 
separates  after  a  time  as  a  crystalline  precipitate.  It  melts  at  7&'y 
and  is  almost  insoluble  in  cold  water,  readily  in  hot ;  the  silver  salt  is 
a  white,  voluminous  precipitate,  slightly  soluble  in  hot  water;  the 
copper  salt  is  a  bright,  bluish-green  precipitate,  very  sparingly  soluble 
in  water  ;  whilst  the  calcium  and  barium  salts  are  easily  soluble.  The 
free  acid  separates  on  concentrating  the  aqueous  solution  of  the 
ammonium  salt,  and  when  the  latter  is  heated  with  a  solution  of  mer- 
curic chloride,  the  odour  of  naphthalene  is  developed.  When  the 
acid  is  distilled  over  heated  soda-lime,  naphthalene  is  produced.  It 
yields  a  dihromide  when  dissolved  in  carbon  bisulphide  and  treated 
with  bromine ;  this  is  converted  into  a  monohromhydronaphthoic  acid 
by  cold  aqueous  sodium  carbonate  ;  the  last-mentioned  acid  decom- 
poses, and  yields  naphthalene  when  boiled  with  aqueous  sodium  carb- 
onate. 

When  the  above  described  dihydro- a-naphthoic  acid  is  boiled  with 
a  dilute  solution  of  sodium  hydroxide,  or  when  a-naphthoic  acid  is 
treated  with  sodium  amalgam  at  the  ordinary  temperature  without 
cooling,  a  more  stable  isomeric  dihydro-oc-naphthoic  acid  is  obtained ; 
this  melts  at  112°,  both  the  acid  and  the  salts  closely  resembling  their 
isomerides;  it  yields  a  crystalline  dihromide,  which  melts  ab  136°  with 
decomposition.  Alkalis- decompose  it  in  the  cold,  but  more  quickly 
on  heating.     The  two  dihydro-a-naphthoic  acids  probably  have  the 

constitution   CJIKc^^^^(^>C^2    and    C6H,<^^'_^^^^>CH 

respectively. 

Ac.-tetraJiydro-oc-napJitJioic  acid  is  produced  when  a  solution  of 
a-naphthoic  acid  (7  grams)  in  amyl  alcohol  (80  grams)  is  allowed  to 
drop  in  a  thin  stream  on  to  metallic  sodium  (6  grams),  and  the  mix- 
ture boiled.  The  sodium  salt  is  then  dissolved  out  by  shaking  with 
water,  the  small  quantity  of  amyl  alcohol  dissolved  in  the  aqueous 
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solution  bein^  removed  by  extracting  it  with  ether  ;  the  excess  of 
ether  is  driven  off,  and  the  liquid  nearly  neutralised,  filtered,  and  an 
excess  of  acid  added  to  the  filtrate  ;  the  oil  which  separates  is  then 
extracted  by  agitation  with  ether,  and  the  ethereal  solution  evapo- 
rated,  v^hen  a  hard  mass  having  the  odour  of  valeric  acid  is  left. 
This  is  repeatedly  dissolved  in  alkali,  and  reprecipitated  with  acid, 
whereby  it  is  ultimately  obtained  in  the  form  of  small,  white  needles  ; 
it  melts  at  80°,  and  is  very  slightly  soluble  in  cold  water,  much  more 
so  in  hot,  and  very  readily  in  other  solvents.  The  silver  and  barlwni 
salts  are  easily  soluble  in  water  ;  the  free  acid  is  formed  on  evapo- 
rating a  solution  of  the  ammonium  salt,  and  naphthalene  is  obtained 
on  distilling  it  over  soda-lime.  The  acid  is  not  altered  by  boiling 
with  water,  or  with  aqueous  sodium  hydroxide  ;  it  forms  substitution 
derivatives  with  bromine.  The  same  tetrahydronaphthoic  acid  is 
obtained  when  dihydro-a-naphthoic  acid  (m.  p.  112°)  is  heated  with 
sodium  amalgam. 

Dihydro-f3-naphthoic  acid  is  formed  in  a  similar  manner  to  the 
a-derivative  (m.  p.  76°)  from  sodium  amalgam  and  yS-naphthoic  acid. 
It  melts  at  103°,  and  is  sparingly  soluble  in  cold  water,  easily  in  hot 
water,  and  in  other  solvents.  The  silver  salt  is  fairly  soluble,  and  the 
copper  salt  sparingly  so  in  hot  water;  whilst  the  calcium  and 
barium  salts  are  readily  soluble  in  water.  When  the  solution  of  the 
ammonium  salt  is  boiled  with  mercuric  chloride,  the  odour  of  naphtha- 
lene is  perceptible.  The  acid  forms  a  dibromide,  which  appears  to  be 
as  unstable  as  the  a-derivative  of  m.  p.  76°.  A  more  stable  isomeride  is 
obtained  when  the  last-described  modification  is  boiled  for  5 — 6  hours 
with  sodium  hydroxide  solution  in  a  reflux  apparatus,  or  by  the  action 
of  sodium  amalgam  at  the  ordinary  temperature  on  y3-naphthoic  acid  ; 
this  melts  at  158°,  and  crystallises  from  alcohol  in  small,  iridescent 
plates;  when  treated  with  bromine,  hydrogen  bromide  is  evolved. 

Tetrahijdro- ^-naphthoic  acid  is  best  prepared  by  boiling  dihydro- 
naphthoic  acid  (m.  p.  158°)  with  sodium  amalgam ;  it  is  also  formed 
when  /3-naphthoic  acid  is  dissolved  in  a  large  quantity  of  amyl 
alcohol,  and  boiled  with  sodium.  It  melts  at  94°,  forms  substitution 
derivatives  with  bromine,  and  is  not  decomposed  by  boiling  with 
water  or  alkalis.  All  the  above  hydrogenised  acids  are  oxidised  by 
permanganate  in  the  cold,  and  the  more  stable  dihydro-acids  are  less 
soluble  than  their  isomerides,  the  tetrahydro- acids  being  still  less 
soluble ;  the  same  applies  to  the  salts.  A.  E,.  L. 

a-  and  /3-Naphthylazoacetoacetic  Acids  and  their  Deriva- 
tives. By  G.  Oddo  (Gazzetta,  21,  264 — 271). — Ethyl  a,-naphthyl- 
azoacetoacetate,  CioH7'N2'CHA.c*COOEt,  is  prepared  by  mixing  aqueous 
solutions  of  a-diazonaphthalene  chloride  and  ethyl  sodacetoacetate  in 
molecular  proportion  ;  the  yield  is  almost  theoretical.  When  pure, 
it  crystallises  from  dilute  alcohol  in  bright-yellow,  microscopic  tables, 
melts  at  93 — 94°  without  decomposition,  dissolves  very  freely  in  alcohol, 
ether,  and  benzene,  but  is  insoluble  in  water.  The  action  of  potash  on 
this  substance  varies  with  the  concentration  and  with  the  tempera- 
ture, either  a-naph thy lazoace tone  or  the  compound  CioH7*N2'CH2*COOH 
being  formed. 
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cc-NapJithylazoacetone,  CioH7*]N'2*CH2Ac,  is  prepared  by  dissolving  the 
preceding  compound  in  a  10  per  cent,  solntion  of  potash  at  100°;  on 
cooling,  a  dark  red  precipitate  separates,  which,  after  repeated  treat- 
ment with  dilute  alcohol  and  animal  charcoal,  crystallises  in  micro- 
scopic, elongated,  golden-yellow  prisms,  which  melt  without  decom- 
position at  158 — 160".  It  dissolves  very  freely  in  alcohol,  but  less  so 
in  ether,  benzene,  &c.     It  is  not  altered  by  boiling  with  potash. 

oc-NapJithylazoacetic  Acid. — This  acid  is  precipitated  in  bulky, 
yellow  flakes  on  adding  hydrochloric  acid  to  the  mother  liquors 
obtained  in  the  preparation  of  the  preceding  compound.  The  crude 
product  melts  at  135 — 140°,  and  probably  has  the  composition 
CioH/Ns-CHs-COOH. 

Naphthylazoacetoacetic  Acid. — The  a-naphthyl  acid,  like  acetoacetic 
acid,  decomposes  when  attempts  are  made  to  isolate  it ;  the  /^-naphthyl 
acid  is,  however,  more  stable.  Its  potassium  derivative,  CioHnNaOsK 
+  3H2O,  is  obtained  by  the  action  of  potash  on  the  corresponding 
ethyl  derivative,  which  is  prepared  in  a  similar  manner  to  the 
a-naphthyl  salt.  It  crystallises  from  alcohol  in  irregular,  yellowish 
plates,  and  melts  with  decomposition  at  206 — 208°.  The  free  acid, 
CioHv'Ng'CHAc'COOH,  is  obtained  by  hydrolysing  the  potassium 
salt  ;  it  separates  from  alcohol  in  light  flakes,  consisting  of  yellow, 
microscopic,  rectangular  tables.  It  melts  with  decomposition  at 
198 — 200°,  and  dissolves  in  alcohol,  ether,  and  benzene. 

It  is  to  be  noted  that  the  analogous  azobenzcne-  and  azotoluene-aceto- 
acetic  acids  prepared  by  Meyer  and  Ziiblin  (Abstr.,  1878,  ii,  880)  do 
not  undergo  the  acid  and  ketonic  decompositions  of  ethyl  aceto- 
acetate.  S;  B.  A.  A. 

Hydroxy-derivatives  of  Alizarin-blue.  By  R.  E.  Schmidt  and 
L.  Gattermann  (J.pr.  Chem.  [2],  44,  103 — 109). — Bihydroxyalizarin- 
hlue,  Ci7H7N04(OH)2,  prepared  from  amidoquinalizarin  (this  vol., 
p.  935),  is  almost  insoluble  in  the  ordinary  solvents,  and,  like  the 
other  derivatives  of  alizarin-blue  described  in  the  paper,  is  best  crys- 
tallised from  nitrobenzene.  It  forms  blue  needles,  which  have  a 
coppery  lustre  and  closely  resemble  indigo  in  appearance,  and  its 
vapour  is  violet-blue  in  colour,  like  that  of  iodine.  In  concentrated 
sulphuric  acid  it  dissolves  with  a  greenish-blue  colour,  and  the  solu- 
tion shows  two  marked  absorption  bands  in  the  red  and  orange. 

A  trihydroxyalizarin-hlue,  Ci7H6N04(OH)3,  is  obtained  when  alizarin- 
blue  is  warmed  with  20  times  its  weight  of  80  per  cent,  anhydro- 
sulphuric  acid  at  30 — 40°  for  several  days.  It  crystallises  from 
nitrobenzene,  and  on  heating,  sublimes  in  dark-blue  needles.  In 
sulphuric  acid  it  dissolves  with  a  greenish-blue  colour,  similar  to  that 
given  by  dihydroxyalizarin-blue,  and  the  solution  gives  similar,  but 
somewhat  narrower,  absorption  bands. 

The  formation  of  a  trihydroxyalizarin-blue  by  the  action  of  fuming 
sulphuric  acid  on  alizarin-blue  led  the  authors  to  examine  the  colour- 
ing matters  "alizarin-blue-green,"  "alizarin-green,"  and  "alizarin- 
indigo-blue,"  obtained  by  the  Badische  Anilin-  und  Soda-Fabrik 
(German  Patents,  46654,  47252)  by  the  action  of  anhydrosulphuric 
acid  on  alizarin-blue,  with  the  object  of  determining  not  only  their 
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nature,  but  also  their  relationship  to  the  substance  produced  from 
alizarin  by  the  action  of  the  same  reagent. 

"  Alizarin-blue-green,"  prepared  by  treating  alizarin-blue  with 
10  times  its  weight  of  70  per  cent,  anhydrosulphuric  acid  and  warm- 
ing the  product  with  twice  the  quantity  of  sulphuric  acid  of  66°  Baume 
for  some  time  at  50 — 60°,  can  be  readily  purified  by  conversion  into 
its  compound  with  sodium  hydrogen  sulphite,  dissolving  this  in 
water,  precipitating  with  salt,  repeating  the  process  several  times, 
and  finally  decomposing  with  hydrochloric  acid.  It  crystallises  well, 
and  is  a  hydroxyalizarin-hlue-sulphonic  acid,  OH'CnHvNOi'SOsH, 
which,  on  hydrolysis  with  concentrated  hydrochloric  acid  at  160 — 170°, 
is  converted  into  hydroxyalizarin-blue. 

Hydroxi/ alizarin-blue,  Ci7HeN04*OH,  may  also  be  obtained  on  the 
large  scale  by  heating  "  alizarin-blue-green  "  with  10  times  its  weight 
of  sulphuric  acid  of  60°  Baume  (78  per  cent.  H0SO4)  at  140— 145°  for 
some  hours.  The  product  of  the  reaction  is  a  crystalline  sulphate  of 
the  composition  CnHgNOi'OH  +  H2SO4,  which,  when  heated  with 
aqueous  sodium  acetate  for  a  short  time,  yields  the  hydroxy-base. 

"  Alizarin-green,"  formed  by  heating  "  alizarin-blue-green  "  with 
10  times  its  weight  of  pure  sulphuric  acid  (100  per  cent.  .H2SO4)  for 
six  hours  at  120 — 130°,  is  readily  purified  by  conversion  into  its 
compound  with  ammonium  hydrogen  sulphite,  which,  after  dissolu- 
tion in  water,  can  be  precipitated  by  potassium  chloride,  and  when 
pure  decomposed  by  hydrochloric  acid.  It  crystallises  in  slender, 
greyish- violet,  silky  needles,  and  is  a  hydroxyalizarin-hlue-sulphonic 
acid,  OH'CnHTNOi'SOsH,  isomeric  with  "  alizarin-blue-green,"  being 
formed  from  this  by  hydrolysis  and  subsequent  sulphonation  in  another 
position  in  the  molecule.  This  is  shown  by  the  fact  that  both  the 
greens,  together  with  hydroxyalizarin-blue,  can  be  isolated  from  the 
melt  if  the  reaction  is  stopped  when  a  test  sample  dissolved  in  strong 
sulphuric  acid  gives  a  solution  showing  the  maximum  shade  of  blue. 
Moreover,  on  hydrolysis  with  concentrated  hydrochloric  acid, 
"  alizarin-green,"  like  "  alizarin-blue-green,"  yields  hydroxyalizarin- 
blue. 

"  Alizarin-indigo-blue  "  contains  as  chief  constituent  a  trihydroxy- 
alizarin-blue  isomeric  with  that  just  described.  When  "  alizarin- 
blue-green  "  is  heated  with  20  times  its  weight  of  sulphuric  acid  of 
66°  Baume  at  200 — 210°,  the  solution,  after  a  time,  gives  almost  the 
same  absorption  bands  as  the  solution  of  the  quinoline  derivative  of 
"  alizarin-claret  "  already  described  ;  but,  on  continuing  the  heating, 
these  become  fainter,  and  at  the  end  of  five  hours  can  hardly  be 
observed.  The  product  thus  formed  is  a  trihydroxyalizarin-hlue,. 
Ci7H6N04(OH)3,  which  can  be  crystallised  from  nitrobenzene.  The 
technical  product  obtained  by  heating  "  alizarin-green  "  with  sulph- 
uric acid  at  200 — 210°  contains,  in  addition  to  this  substance,  a 
bulphonic  acid  which  does  not  dissolve  in  nitrobenzene,  and  on  hydro- 
lysis with  concentrated  hydrochloric  acid,  yields  a  dihydroxyalizarin- 
hlue,  Ci7H7N04(OH)2,  whose  absorption  spectrum  is  identical  with 
that  of  the  quinoline  derivative  of  "alizarin-claret."  The  examination 
of  these  colouring  matters  is  being  continued.  W.  P.  W. 
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Essence  of  Myrtle.  By  P.  Bartolotti  (Gazzetta,  21,  276—282). 
— The  essence  of  myrtle  (Myrtus  communis),  when  purified  by  redis- 
tillation over  calcium  chloride,  is  a  colourless,  mobile  liquid,  soluble 
in  alcoholj  ether,  &c.,  but  only  very  sparingly  in  water ;  the  aqueous 
solution  has,  however,  the  strong,  characteristic  odour  of  the  essence. 
The  sp.  gr.  of  the  essence  is  0'881  at  27°,  and  it  is  dextrorotatory, 
[a]D  =   +55-4. 

By  continued  distillation  it  may  be  split  up  into  four  fractions  : 
n,  about  19  per  cent.,  passing  over  at  152 — 160° ;  h,  about  29  per 
<;ent.,at  160 — 162"  ;  c,  about  21  per  cent.,  at  162 — 165°;  and  d,  26  per 
cent.,  at  165 — 180°.  All  of  these  are  colourless,  neutral  liquids,  the 
first  only  having  the  odour  of  myrtle,  the  others  smelling  of  mint. 
A  small  quantity  of  water  always  passes  over  with  the  first  portions 
of  every  distillate  even  if  the  essence  is  completely  dried  before  dis- 
tillation. This  takes  place  even  when  the  distillation  is  conducted  in 
an  atmosphere  of  carbonic  anhydride,  and  led  the  author  to  suspect 
the  presence  of  an  oxidised  compound  in  the  essence.  The  greater 
part  of  the  fraction  a  consists  of  a  terpene,  CioHie,  which,  after  purifi- 
<iation  and  repeated  redistillation,  passes  over  at  154 — 155°.  It  is  a 
<;olourless,  very  mobile  liquid  with  a  somewhat  unpleasant  odour, 
and  dissolves  in  alcohol  and  ether,  but  not  in  water.  Its  sp.  gr.  at 
27°  is  0*857,  and  its  rotatory  power  [aju  =  -|-59'3.  The  hydrocarbon 
distilling  at  163°,  separated  by  Gladstone  (this  Journal,  1864,  17,  1) 
from  essence  of  myrtle,  appears  to  contain  an  admixture  of  an  oxi- 
dised compound.  On  heating  it  with  sodium,  a  slow  reaction  takes 
place,  and  the  residue  consists  of  a  terpene,  CioHig,  distilling  at  160°. 
This  is  a  colourless,  veiy  mobile  liquid  with  an  odour  of  turpentine. 
Its  sp.  gr.  at  27°  is  0*860,  and  the  specific  rotation  [a]D  =  +53*6. 
The  last  portions  of  the  distillate  from  the  essence  of  myrtle  yield  on 
fractionation  a  substanr^e  having  the  composition  CioHieO.  It  is  a 
colourless,  mobile  liquid  with  an  odour  of  peppermint,  and  turns 
yellow  when  exposed  to  the  light  for  a  time  ;  it  dissolves  in  alcohol  and 
ether,  but  not  in  water.  Its  sp.  gr.  at  27*  is  0*896,  and  its  specific 
rotatory  power  [olj-q  =  +24*8.  S.  B.  A.  A. 

Terebic  Acid.  By  G.  Corselli  (Oazzetta,  21,  271 — 276). — On 
heating  terebic  acid  with  alcoholic  ammonia  for  six  hours  at  160 — 170° 
and  distilling  the  product  on  the  water-bath,  the  residue  contains  an 
acid  compound  of  the  composition  C6H11O2N,  which  crystallises  from 
water  in  plates,  melts  at  204°,  and  dissolves  very  freely  in  alcohol, 
and  moderately  in  ether.  It  also  dissolves  in  the  alkali  hydroxides 
and  carbonates,  and  in  ammonia  on  heating,  and  in  nitric  and  con- 
•centrated  hydrochloric  acid  on  prolonged  boiling  ;  from  the  latter 
solution,  it  separates  unaltered  on  cooling.  It  forms  a  red  solution 
with  sulphuric  acid.  The  silver  salt,  AgC6Hio02N,  forms  small, 
white  crystals  readily  affected  by  light.  On  treating  the  acid  with 
nitrous  acid,  a  nitroso-derivative  is  formed,  which  has  the  composi- 
tion CeHioNzOa.  It  separates  from  alcohol  in  small,  colourless  crystals 
which  melt  at  170°,  and  give  Liebermann's  reaction  for  nitroso-com- 
pounds. 

When  a  mixture  of  terebic  acid  and  aniline  in  molecular  proper- 
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tion  is  heated  for  half  an  hour  at  155°,  the  product  has  the  composi- 
tion C12H15NO,  and  crystallises  from  water  in  white,  prismatic 
needles,  melts  at  153 — 154°,  and  dissolves  in  water,  alcohol,  ether, 
and  benzene.  On  heating  it  with  a  30  per  cent,  solution  of  potash 
for  a  few  hours,  aniline  and  pyroterebic  acid  are  formed. 

The  acetyl  derivative^  Ci2HuONAc,  crystallises  from  water  in 
nodules,  melts  at  175°,  and  dissolves  in  alcohol  and  ether. 

S.  B.  A.  A. 

Resin  obtained  from  Thwites'  "Doona  zeylanica."  By  E. 
Valenta  (Monatsh.,  12,  98— 106).— This  resin  was  exhibited  in  the 
Colonial  Exhibition  of  1887,  held  in  London.  It  has  a  sp,  gr.  of 
1*1362  at  17'5°,  and  melts  on  being  strongly  heated,  at  the  same  time 
turning  brown  and  emitting  a  pleasant  odour.  It  burns  in  the  air 
with  a  brilliant  flame,  leaving  0*007  percent,  of  ash,  consisting  of  the 
carbonates  of  calcium  and  of  the  alkalis,  with  a  small  quantity  of 
oxide  of  iron. 

By  successive  treatment  of  the  resin  with  different  solvents,  three 
distinct  resins  may  be  separated ;  one  of  these,  the  a-resin,  has  acid 
properties,  whilst  the  other  two,  the  /3-  and  o^-resins,  are  neutral  sub- 
stances. 

The  a-resin  is  isolated  by  exhausting  the  finely-powdered  Doona- 
resin  with  4 — 5  times  its  weight  of  90  per  cent,  alcohol,  at  30 — 35°. 
On  evaporating  the  solution  thus  obtained,  it  leaves  a  yellow, 
friable  mass  which  resembles  American  colophony  in  appearance. 
This  melts  at  115°,  gives,  on  elementary  analysis,  numbers  corre- 
sponding with  the  formula  C04H39O2,  is  readily  soluble  in  methyl,  ethyl, 
and  amyl  alcohols  and  in  hot  fatty  oils,  and  is  readily  nitrated  by  a 
mixture  of  nitric  and  sulphuric  acids.  The  iodine  number,  deter- 
mined by  Hiibl's  method,  is  60,  and  1  gram  of  the  resin  requires 
0*023  gram  of  potassium  hydroxide  to  completely  neutralise  it.  On 
distillation  under  a  reduced  pressure  of  150  mm.,  a  yellow,  oily 
liquid,  containing  small  quantities  of  acetic  and  formic  acids,  distils 
over  at  110 — 140° ;  whilst  at  a  temperature  of  180—200°,  a  solid, 
light-yellow,  neutral  resin  is  the  product.  The  Doona-resin  contains 
about  65  per  cent,  of  the  a-resin. 

The  /3-resin  is  obtained  when  the  residue  left  in  the  preparation 
of  the  a-resin  is  exhausted  with  ether.  It  forms  a  colourless,  taste- 
less, and  odourless  mass,  which  softens  at  120°  and  melts  at  150 — 160°. 
It  is  soluble  in  ether,  benzene,  toluene,  and  xylene,  and  on  ele- 
mentary analysis  gives  numbers  which  correspond  with  the  formula 
C21H33O. 

The  7-resin  is  obtained  by  treating  that  portion  of  the  Doona-resin 
which  is  insoluble  in  alcohol  and  ether  with  light  petroleum;  on 
evaporating,  an  almost  colourless,  transparent,  brittle  mass  is  ob- 
tained, which  is  insoluble  in  methyl,  ethyl,  and  amyl  alcohols,  in 
ether,  acetic  acid,  and  amyl  acetate,  but  dissolves  readily  in  toluene 
and  xylene  ;  these  solutions,  on  evaporation,  give  a  shellac  which  is 
colourless  and  almost  unaffected  by  acids  and  alkalis.  The  7-resin  m 
only  slowly  dissolved  by  sulphuric  acid,  and  forms  nitro-products 
with  fuming  nitric  acid.  On  elementary  analysis,  it  gives  numbers 
corresponding  with  the  formula  C31H49O.       The  amount  of  /3-  and  7. 

VOL.  LX.  '  4  z 
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resins  contained  in  Doona-resin  is  about  15  and  20  per  cent,  respect- 
ively. It  is  to  be  noted  that  a  difference  of  CioHje,  the  formula  for  a 
terpene,  exists  in  the  above-ofiven  formulae  for  the  yS-  and  7-resins. 

G.  T.  M. 

Gentisin.  By  S.  v.  Kostanecki  (Monatsh.,  12,  205 — 210  ;  com- 
pare this  vol.,  p.  1244). — Gentisein,  obtained  by  boiling  gentisin  with 
hydriodic  acid,  melts  at  315°.  It  is  soluble  in  alkalis  with  a  yellow 
colour,  gives  a  blood-red  coloration  with  sodium  amalgam,  and  a 
deep-red  precipitate  with  acids.  In  contradistinction  to  gentisin, 
gentisein  dyes  wool  a  pale-yellow  in  presence  of  an  aluminium  mor- 
dant; the  hydroxyl  group,  which  in  gentisin  is  methylated,  thus 
appears  to  have  tinctorial  properties. 

Triacetylgentisein,  Ci3H502(OAc)3,  melts  at  226^,  and  is  more  spar- 
ingly soluble  than  diacetylgentisin.  J.  B.  T. 

Gentisin.  By  S.  v.  Kostanecki  and  E.  Schmidt  (Monatsh.,  12, 
318 — 322). — Bimetlioxy gentisein,  Ci3H603(OMe)2,  can  be  obtained  by 
heating  gentisein  or  gentisin  wdth  potash  and  methyl  iodide  in 
methyl  alcoholic  solution  at  100°  ;  it  crystallises  from  glacial  acetic 
acid  in  broad,  yellow  needles,  melts  at  167^,  and  is  sparingly  soluble 
in  alcohol ;  its  alkali  derivatives  are  intensely  yellow  compounds. 

The  acetyl  derivative,  Ci3H502(OMe)2*OAc,  crystallises  from  alco- 
hol in  colourless  needles,  and  melts  at  189°.  F.  S.  K. 

Qnercetin  and  its  Derivatives.  By  J.  Herzig  (Monatsh.j  12, 
172 — 176  and  177 — 190). — Quercetin  is  probably  represented  by  the 
formula  C15H10O7,  for  this  agrees  better  with  the  analytical  results 
than  Lowe's  formula  C15H12O7.  That  the  molecular  weight  is  not 
represented  by  a  multiple  of  292  is  shown  by  determinations  of  the 
boiling  points  of  solutions  of  quercetin  and  acetylquercetin  ethyl 
ether  in  ethyl  alcohol.  The  old  formula  for  quercetin  is  CoiHigOn,  for 
fisetin  C23H16O9 ;  there  is  thus  a  difference  of  CO2 ;  chemically,  how- 
ever, quercetin  behaves  like  a  hydroxy- fisetin ;  this  diflBculty  disappears 
if  the  formula  for  quercetin  given  above  is  adopted.  The  following 
results  prove  that  in  all  probability  fisetin  has  the  formula  C15H10O6, 
and  that  quercetin  is  a  monhydroxy-derivative.  The  author  is  able 
to  confirm  Schmidt's  observations  on  fisetin,  but  fisetin  methyl  ether 
can  be  obtained  in  long,  colourless,  glistening  needles  melting  at 
151 — 153°,  by  repeated  recrystallisation  from  alcohol.  The  ethyl  ether 
yields  fisetin  on  treatment  with  hydriodic  acid.  Protocatechuic  acid 
and  resorcinol  are  formed  when  fisetin  is  dissolved  in  potash,,  and  the 
solution  allowed  to  remain  exposed  to  the  air  for  24  hours,  whilst 
quercetin,  under  similar  conditions,  yields  protocatechuic  acid  and 
phloroglucinol. 

On  heating  ethoxyfisetin,  Ci5H602(OEt)4,  on  the  water-bath  with 
10  parts  of  alcoholic  potash  for  7 — 8  hours,  and  saturating  the  solu- 
tion with  carbonic  anhydride,  a  compound  is  deposited  which  is 
termedj^^efoZ  ethyl  ether ;  it  crystallises  from  dilute  alcohol  in  colourless 
needles,  melts  at  42 — 44°,  and  gives  a  pale-red  coloration  with  ferric 
chloride,  which  disappears  on  the  addition  of  alkali  carbonates.  The 
mother  liquors  from  the  phenol  contain  diethoxy protocatechuic  acid. 
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Fisetol  diethyl  ether  has  the  formula  C8Hr,03(OEt)2,  and  appears  to 
be  derived  {rom  fisetol,  C8H50(OH)3,  which  has  not  yet  been  isolated; 
it  is  probably  a  resorcinol  derivative,  with  one  hydroxyl  group  in  a 
side  chain,  and  contains  an  aldehydic  or  ketonic  group.  Fisetol  triethyl 
ether,  C8H50(OEt)3,  is  prepared  by  the  action  of  potash  and  ethyl 
iodide  on  the  diethoxy-derivative  ;  it  crystallises  from  dilute  alcohol  in 
long  needles  melting  at  66 — 68°,  decomposes  on  further  heating,  and 
is  not  hydrolysed  by  alcoholic  potash. 

Fisetol  dimethyl  ether,  C8H603(OMe)2,  is  prepared  irom  fisetin  tetra- 
viethyl  ether  in  a  similar  manner  to  the  ethyl  derivative  ;  it  crystallises 
in  small,  colourless  needles  which  melt  at  66 — 68°.  The  trimethoxy- 
derivative  is  deposited  from  dilute  alcohol  in  small,  colourless  needles 
melting  at  62 — 68"^,  and  is  unacted  on  by  potash. 

Fisetol  dimethyl  ethyl  ether,  C8H50(OMe)2'OEt,  crystallises  in 
lustrous  needles  melting  at  60 — 62°.  J.  B.  T. 

The  Bark  of  Gonolobus  condurango.  By  G.  Cakrara  {Gaz- 
zetta,  21,  204 — 212). — The  bark  is  extracted  with  strong  alcohol,  and 
the  filtered  solution  allowed  to  cool ;  a  greenish  powder  (A)  falls, 
leaving  a  yellowish-brown  solution  (B).  On  treating  A  with  ether,  it 
is  divided  into  a  soluble  part  (a),  and  a  yellowish,  insoluble  powder  (&) ; 
the  latter  is  purified  by  dissolving  it  in  boiling  alcohol,  allowing  the 
solution  to  cool,  and  washing  the  deposit  repeatedly  with  alcohol  and 
ether.  It  proves  to  be  a  glucoside  of  the  composition  C40H74O6,  which 
melts  at  112°,  and  is  insoluble  in  ether  and  light  petroleum,  sparingly 
soluble  in  cold  alcohol,  and  very  slightly  in  water ;  the  aqueous  solu- 
tion is  not  precipitated  by  potassium  mercuric  iodide,  or  by  a  solution 
of  iodine  and  potassium  iodide.  When  boiled  for  some  hours  with 
dilute  sulphuric  acid,  the  liquid  reduces  Fehling's  solution. 

The  glucoside,  when  heated  with  benzoic  chloride  at  100°,  forms  a 
benzoyl  derivative,  CioHt^OgBz  ;  this  can  be  purified  by  precipita- 
tion from  its  solution  in  chloroform  by  alcohol.  It  is  a  brownish-red 
powder,  insoluble  in  alcohol,  water,  and  light  petroleum,  very  soluble 
in  chloroform,  but  only  sparingly  in  ether;  it  blackens  at  250°,  and 
melts  with  decomposition  above  270°.  On  evaporating  the  mixture  of 
alcohol  and  chloroform  from  which  this  compound  is  deposited,  a 
white  powder  is  left,  which  melts  at  72°,  and  yields  benzoic  acid  when 
boiled  with  potash  solution  ;  a  sufficient  quantity  for  complete  ex- 
amination could  not  be  obtained. 

The  substance  a  is  boiled  with  alcoholic  potash,  the  alcohol  eva- 
porated, the  residue  taken  up  with  water,  and  extracted  with  ether ;  on 
evaporation,  a  yellow  powder  is  obtained,  showing  the  colour  re- 
actions of  chloresterol,but  melting  at  52°  and  having  the  composition 
C30H50O2 ;  this  compound  the  author  names  conduransterin. 

The  aqueous  solution  remaining  after  extraction  of  the  conduran- 
sterin by  ether  contains  cinnamic  acid. 

The  original  extract  B  has  not  yet  been  fully  examined. 

W.  J.  P. 

Synthesis  of  Ethylpyrroline.  By  0.  U.  Zanetti  (Gazzetta,  21, 248 
— 250). — The  author  has  previously  shown  (Abstr.,  1890,  202)  that  the 
product  of  the  action  of  ethyl  iodide  on  potassium  pyrroline  contained 

4^2 
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l-ethylpyrroline,  together  with  a  qnantity  of  another  ethylpyrroline, 
which  it  was  not  found  possible  to  identify  with  certainty.  By  the 
action  of  acetic  anhydride,  two  products  are  obtained,  in  which  the 
acetyl  is  united  to  carbon  and  nitrogen  respectively ;  the  former  boils 
between  245°  and  255°,  and  the  latter  between  200°  and  240°.  The 
first  of  these  was  converted  into  the  cinnamyl  derivative, 

CHPhiCH-CO-aNHaEt, 

by  heating  with  benzaldehyde  and  potash.  The  product,  when  pure, 
crystallises  in  yellow,  lustrous  needles  melting  at  150°,  and  soluble  in 
boiling  alcohol  and  ether,  but  not  in  water.  On  treating  its  alcoholic 
solution  with  a  similar  solution  of  silver  nitrate,  and  adding  a  few 
drops  of  alcoholic  ammonia,  tlie  silver  derivative  separates  as  a  bulky, 
yellow  precipitate.  This  ethylpyrroline  is  consequently  identical 
with  that  prepared  by  Dennstedt  and  Ziramerraann  (Abstr.,  1886, 
1043),  by  the  action  of  paraldehyde  on  pyrroline  in  presence  of  zinc 
chloride.  S.  B.  A.  A. 

Pyridinebetaines.  By  M.  Kruger  (/.  pr.  Chem.  [2] ,  44, 130 — 136  ; 
compare  this  vol.,  p.  941). — Hofmann  (Abstr.,  1881,  921)  has  also 
noticed  the  production  of  a  blue  colour  when  alkylpyridylammoniuni 
halides  are  reduced  with  sodium  amalgam  in  aqueous  solution  (com- 
pare this  vol.,  p.  941).  The  author  has  further  investigated  the 
conditions  under  which  this  coloration  is  produced,  and  summarises 
the  results  of  his  experiments  as  follows : — All  pyridine  compounds 
formed  by  the  addition  of  pyridine  to  halogen-substitution  derivatives 
of  the  alkyl  series  give  a  blue  colour  when  reduced  with  sodium 
amalgam,  zinc-dust,  or  iron-dust  in  aqueous  or  alcoholic  solution ;  the 
products  of  the  reduction  are  double  bases,  formed  by  the  combina- 
tion of  two  pyridine  rings  through  the  opening  out  of  a  double  bond 
in  each  ring  (compare  Abstr.,  1881,  921).  This  colour  reaction 
furnishes  a  convenient  method  for  deciding  whether  a  substance 
under  investigation  is  a  pyridonium  compound  or  not. 

The  alkyliodides  of  the  homologues  of  pyridine  give  double  bases  of 
the  same  nature  when  they  are  reduced  with  sodium  amalgam,  but 
no  coloration  has  been  noticed  by  the  author,  and  Hofmann  does  not 
mention  whether  a  change  of  colour  occurs  or  not. 

Pyridinechlorhydririy  C5NH5C1*C3H5(0H)2,  is  formed  when  mono- 
chlorhydrin  is  heated  for  6 — 8  hours  with  pyridine  at  125 — 130° ;  it 
crystallises  from  alcohol  in  small,  feebly  lustrous,  six-sided,  apparently 
rhombohedral  crystals,  melts  at  105 — 107°,  and  dissolves  in  water  and 
alcohol,  but  not  in  ether.  Its  aqueous  solution  gives  an  intense-blue 
colour  with  sodium  amalgam,  if  warm,  and  a  purple- violet  in  the  cold. 
The  free  base,  obtained  by  treating  the  chlorhydrin  with  moist  silver 
oxide,  is  strongly  alkaline,  and  precipitates  the  oxides  of  the  heavy 
metals ;  it  can,  however,  only  be  obtained  in  dilute  solution,  for  it  de- 
composes when  concentrated.  The  platinochloride,  C8Hio02N,H2PtCl6, 
forms  lustrous,  orange-red  scales,  and  melts  at  180°  (uncorr.)  with 
decomposition ;  the  aurochloride  forms  lemon-yellow,  feebly-lustrous 
scales,  and  melts  at  122°. 

Both  pyridinechlorhydrin  and  pyridinecholine  are  converted  into 
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pyridinebetaine  when  oxidised  mth  chromic  acid  in  sulphuric  acid 
solution.  A.  G.  B. 

Oxidation  of  Quinoline  Derivatives.  By  G.  v.  Georgievics 
(Mo7iatsh.,  12,  304—317). — The  behaviour  of  a  number  o£  quinoline 
derivatives  on  oxidation  has  been  investigated,  with  the  following 
results : — 

When  para-  and  ana-quinolinebenzocarboxylic  acid  are  oxidised 
with  potassium  permanganate  under  various  conditions,  some  of  the 
acid  is  completely  destroyed,  but  quinolinic  acid  is  not  produced  in 
either  case;  paratoluquinoline  yields  paraquinolinebenzocarboxylic 
acid  as  the  principal  product,  but  no  quinolinic  acid  is  formed. 

When  orthoquinolinebenzocarboxylic  acid  is  oxidised  with  potassium  . 
permanganate  in  concentrated  sulphuric  acid  solution,  quinolinic  acid 
is  obtained ;  when,  however,  quinoline  is  treated  with  the  oxidising 
agent  in  dilute  sulphuric  acid  solution,  it  yields  metaquinoHnebenzo- 
carboxylic  acid  (m.  p.  246°),  the  formation  of  which  is  probably  due  to 
the  production  of  a  diquinolyl  as  an  intermediate  product. 

On  treating  paraquinolinebenzocarboxylic  acid  with  potassium 
permanganate  in  alkaline  solution,  it  gives  quinolinic  acid  and  a 
carboxy -derivative  of  nitrobenzene;  the  latter  compound  is  also 
formed  in  some  of  the  other  reactions  referred  to  above,  but  it  is 
obtained  in  such  small  quantities  and  is  so  difficult  to  purify  that  its 
composition  could  not  be  determined. 

When  paraquinolinesul phonic  acid  is  oxidised  with  potassium  per- 
manganate in  alkaline  solution,  it  yields  oxalic  acid,  very  small 
quantities  of  quinolinic  acid,  and  the  nitrobenzene  derivative  just 
mentioned. 

These  and  other  experiments  proved  that  the  formation  of  quinolinic 
acid  by  the  oxidation  of  quinoline  with  potassium  permanganate,  and 
also  of  those  derivatives  which  are  obtained  from  it  by  substituting 
hydrogen  in  the  benzene  nucleus,  is,  in  some  cases,  dependent  on  the 
conditions  of  the  experiment,  but  that  in  others  quinolinic  acid  is  not 
formed  under  any  circumstances ;  the  position  and  the  nature  of  the 
substituting  group  also  have  a  considerable  influence  on  the  course  of 
the  reaction.  F.  S.  K. 

Ichthulin.  By  G.  Walter  (Zeit.  physiol.  Chem.,  15,  477 — 494). — 
Ichthulin,  the  chief  proteid  constituent  of  the  yolk  of  fishes'  eggs,  was 
prepared  in  large  quantities  by  Valenciennes  and  Fremy  {Gompt.  rend., 
38,  471)  from  salmon  roes,  and  subjected  to  elementary  analysis. 
The  results  of  analysis  in  the  present  research  gave  the  following  per- 
centage results  : — 


c. 

H. 

N. 

0. 

S. 

P. 

Fe. 

I 

53-52 
53-33 

7-71 
7-56 

15-64 
15-63 

22-19 

0-41 

0-43 

0-10 

J 

11 

23-48 

The  general  properties  of  the  substance  show  that  it  belongs  to  the 
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class  of  vitellins.  On  peptic  digestion,  it  yields,  as  vitellin  does,  a 
nucleiu,  which  differs  from  the  nuclein  of  nuclei  in  yielding  no  nitro- 
genous bases  like  guanine,  adenine,  &c.,  on  further  decomposition. 
Simultaneously  with  the  appearance  of  this  para-nuclein,  a  reducing 
carbohydrate  is  formed.  W.  D.  H. 

The  Proteids  or  Albuminoids  of  the  Oat  Kernel.    By  T.  B. 

OsBOENE  (Amer.  Chem.  J.,  13,  385 — 413). — In  this,  the  concluding 
portion  of  his  memoir  (this  vol.,  p.  1285),  the  author  fully  describes 
the  extraction  of  the  various  proteids  from  oats,  and  reviews  the 
whole  subject  in  a  summary,  of  which  the  following  is  an  abstract: — 

1.  The  proteid  removed  from  freshly-ground  oats  by  direct  extrac- 
tion with  weak  alcohol — called  glutin  by  Norton — when  dehydrated 
by  absolute  alcohol  and  dried  over  sulphuric  acid,  is  a  light-yellowish 
powder,  insoluble  in  water  and  absolute  alcohol,  but  soluble  in 
mixtures  of  alcohol  and  water  and  in  dilute  acids  and  alkalis,  from 
which  it  is  thrown  down  on  neutralisation.  It  separates  from  its 
solution  in  60  per  cent,  alcoliol,  by  evaporation,  as  a  yellowish,  slimy 
mass.  It  is  remarkable  for  its  content  of  sulphur  (see  below),  in 
which  it  is  only  exceeded  by  keratin  among  the  proteids. 

2.  When  the  above  substance  is  heated  with  dilute  alcohol  for  some 
time,  it  coagulates  and  becomes  insoluble  in  that  liquid,  but  without 
apparent  change  of  composition.  The  oat-gliadin  of  Kreusler  and 
Ritthausen  was  a  product  of  the  further  alteration  of  this  substance 
by  the  treatment  it  received  to  purify  it. 

3.  If  oats  are  first  treated  with  water  or  10  per  cent,  solution  of 
common  salt,  before  extraction  with  dilute  alcohol,  the  proteid  soluble 
in  alcohol  undergoes  alteration;  the  resulting  substance  is  much  more 
soluble  in  dilute  alcohol  than  that  mentioned  in  I,  and  is  not  trans- 
formed into  an  insoluble  modification.  When  wet  with  absolute 
alcohol,  the  moisture  attracted  from  the  air  makes  it  gummy,  unlike  1. 
In  composition  it  is  nearly  the  same  as  the  gliadin,  or  plant-gelatin, 
obtained  by  Dumas  and  Cahours  and  by  v.  Bibra. 

4.  Weyl  states  that  the  chief  proteid  extracted  by  cold  10  per  cent, 
solution  of  salt  behaves  towards  reagents  like  the  myosin-globnlin 
frdm  animal  muscle;  this  is  so,  but  it  coagulates  at  80 — ^100°,  which 
is  higher  than  the  temperature  at  which  animal  myosin  coagulates 
(55 — 60°).  This  proteid  appears  to  be  the  result  of  a  transformation 
similar  to  that  by  which  myosin  is  formed  from  myosinogen,  and  is 
very  similar  to  myosin  in  composition ;  1*3  per  cent,  was  the  most 
obtained. 

6.  The  proteid  extracted,  after  complete  exhaustion  of  the  oats  with 
alcohol  of  0'9  sp.  gr.,  by  10  per  cent,  salt  solution  and  that  dissolved 
by  dilute  potash  have  so  nearly  the  same  composition  as  the  globulin 
extracted  by  salt  solution  directly,  that  they  may  be  regarded  as 
originally  identical,  4  (see  below)  representing  the  soluble,  and  5  and 
5a  the  insoluble,  or  "albuminate,"  form. 

6.  When  ground  oats  are  directly  extracted  by  dilute  potash,  with- 
out previous  treatment  with  water  or  dilute  alcohol,  nearly  the  whole 
of  the  proteids  is  dissolved.  The  substance  so  extracted,  after  com- 
pletely removing  the  substance  soluble  in  dilute  alcohol,  is  nerhaps  the* 
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same  as  tlie  avenine  of  Johnston  and  Norton,  who  extracted  oats  with 
dilute  ammonia. 

7.  One  hour's  treatment  of  oats  with  water  rendered  one-half,  and 
24  hours'  treatment  two-thirds,  of  the  proteids  insoluble  in  0*2  per 
cent,  potash  solution.  The  portion  soluble  in  potash  after  action  of 
water  (and  removal  of  the  prote'id  soluble  in  alcohol)  has  the  same 
composition  as  the  globulin  soluble  in  salt  solution  (see  below) .  It  is 
probably  the  same  substance  as  Kreasler's  oat-legumin,  and  Norton's 
"protein  substance,"  extracted  by  dilute  ammonia. 

8.  When  ground  oats  are  extracted  with  10  per  cent,  solution  of 
salt  at  65°,  a  proteid  separates,  on  cooling,  in  the  form  of  spheroids ; 
it  differs  in  composition  and  properties  from  all  proteids  hitherto 
described ;  it  dissolves  in  pure  water,  is  precipitated  therefrom  by  a 
little  salt,  redissolved  by  a  further  addition,  and  completely  precipi- 
tated by  saturation  with  salt.  In  presence  of  a  little  salt  and  acetic 
acid,  it  dissolves  in  alcohol  of  0*9  sp.  gr.  It  has  been  obtained  crys- 
tallised in  regular  octahedra,  from  solutions  in  distilled  water,  as  well 
as  from  those  in  salt  solution. 

9.  The  aqueous  extract  of  ground  oats  was  found,  in  agreement 
with  Norton  and  Kreusler,  to  contain  very  little  proteid  matter  ;  what 
is  dissolved  appears  to  be,  first,  an  acid-albumin ;  second,  a  globulin 
or  globulins  similar  in  reactions  to  that  extracted  by  10  per  cent, 
salt  solution ;  and  third,  a  proteose.  No  true  albumin  was  found  in 
the  water  extract. 

10.  In  the  salt  extract,  a  very  small  amount  of  a  substance  having 
the  reactions  of  albumin  was  found,  but  not  analysed. 

The  following  table  gives  the  composition  of  the  proteids  from  the 
oat  kernel  referred  to  in  this  paper  ;  the  number  at  the  head  of  each 
column  denotes  the  proteid  described  in  the  correspondingly  numbered 
paragraph  above : — 


1. 

2. 

3. 

4. 

5. 

5a. 

6. 

7. 

8. 

Carbon 

Hydrogen   .... 

Nitrogen 

Sulphur 

Oxygen 

53-06 
6-94 

16-38 
2-26 

21-38 

53-10 

6-91 

16-49 

I23  -50 

53-70 
7-00 

15  71 
/  1  -76 
121-83 

52-34 
7-21 

16-88 

0-88 

22-69 

52-48 
6-94 

16-85 
0-57 

23  16 

52-45 
6-92 

16-63 
0-81 

23-19 

53-49 
7-01 

16-39 
0-99 

22-12 

52-49 

7-10 

1711 

0-80 
22-50 

52-22 
6-98 

17-85 
0-77 

22-18 

100-00 

100  -00 

100 -00 

100-00 

100  -00 

100 -00 

100-00 

100  -00 

100-00 

A.  G.  B. 

The  Viscous  Material  formed  by  the  Bacterium  gliscro- 
genum.  By  P.  Maleeba  (Zeit.  physiol.  Chem.,  15,  539 — 545). — 
Large  quantities  of  the  slimy  substance,  gliscrin,  formed  by  the  growth 
of  the  B.  gliscTogenum  were  obtained  by  growing  it  in  urine.  Alcohol 
was  then  added,  the  precipitated  material  dissolved  in  water,  repre- 
cipitated  by  alcohol,  and  well  washed  with  alcohol  and  water  acidified 
with  acetic  acid.  After  long  standing  under  concentrated  alcohol,  it 
becomes  insoluble  in  water.     It  is  nitrogenous,  and  gives  the  various 
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proteid  reactions.  Albertoni  at  one  time  considered  that  it  was  a 
carbohydrate,  and  it  is  possible  that  in  the  impure  state  there  may  be 
carbohydrate  mixed  with  it,  but  no  direct  proofs  of  this  wei*e  found 
in  the  present  research.  W.  D.  H. 
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Formation  of  Lactic  Acid  and  Glucose  in  the  Organism, 
By  T.  Araki  (Zeit.  fhysiol,  Chem.,  15,  546 — 561 ;  compare  this  vol.^ 
p.  1126). — In  the  research  of  which  this  is  the  continuation,  the 
diminution  of  oxygen  in  the  body  was  shown  to  be  a  cause  of  the 
appearance  of  sugar  and  lactic  acid  in  the  urine.  Morphine  and  other 
narcotics  have  often  been  observed  to  produce  glycosuria.  It  is  now 
shown  that  they  also  cause  the  appearance  of  lactic  acid  in  the  urine ; 
thus  the  cause  of  the  glycosuria  is  probably  here  also  a  diminution  of 
oxygen  in  the  organism.  The  animals  used  wei^  frogs,  rabbits,  and 
dogs.  The  drugs  employed  were  morphine,  amyl  nitrite,  and  cocaine, 
and  of  these  amyl  nitrite  is  especially  powerful  in  producing  excretion 
of  lactic  acid.  W.  D.  H, 

Carbohydrates  in  the  Urine.  By  E.  Boos  (Zeit.  phijsiol.  Chem.,. 
15,  513 — 538). — The  normal  urine  of  the  dog,  rabbit,  and  horse 
contains  a  certain  quantity  of  carbohydrates,  most  in  the  dog,  least 
in  the  rabbit. 

The  results  obtained  by  the  furfuraldehyde  reaction  were  con- 
firmed by  the  benzoic  chloride  method. 

With  human  urine,  the  phenylhydrazine  reaction  always  gives  a 
positive  result.  The  same  is  true  for  dog's  urine.  Babbit's  urine 
gives  especially  well-formed  crystals.  In  the  case  of  the  urine  of  the 
dog  and  horse,  preliminary  precipitation  by  lead  acetate  is  necessary. 
The  urine  of  all  these  animals  is  slightly  laevorotatory. 

W.  D.  H. 

Influence  of  Wool  on  the  Material  Exchange  of  Sheep.    By 

E.  Kern,  H.  Wattenbeeg,  and  T.  Pfeiffer  (Bied.  Centr.,  1891,  -151 — 
454). — The  amount  of  carbonic  anhydride  and  nitrogen  excreted  by 
sheep  when  clothed  with  wool,  immediately  after  shearing,  and  som,e 
considerable  time  after  shearing,  was  determined.  It  was  found  that 
the  production  of  carbonic  anhydride  increased  considerably  imme- 
diately after  shearing ;  but  when  the  sheep  became  accustomed  to  the 
new  state  of  affairs,  then  the  excretion  fell  to  the  normal  amount^ 
There  was  a  slight  reduction  in  the  nitrogen  excreted  after  shearing,, 
and  the  amount  of  perspiration  was  considerably  less. 

E.  W.  P. 

Production  of  Leucocytosis  in  Mammals.  By  J.  Hoebac- 
ZEWSKi  {MonatsJi.,  12,  221— 275).— See  p.  1340. 
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Action  of  Definitely-related  Chemical  Compounds  on  Ani- 
mals. By  W.  GiBBS  and  E.  J.  Reichert  (Amer.  Chem.  /.,  13, 
861 — 370). — In  this  continuation  of  the  authors'  thesis  (this  vol.,  p. 
1280),  the  action  of  the  substances  named  hereunder  on  the  respira- 
tion and  circulation  of  frogs  and  dogs  when  administered  subcu- 
taneously,  intravenously,  and  internally,  is  described. 

Sodium  Nitrojpmsside. — The  fatal  dose  by  the  stomach  is  about  0'2 
gram  per  kilo,  of  body-weight;  by  the  vein,  from  O'l — 0*2  gram  per 
kilo.  The  respirations  are  increased,  the  temperature  falls,  paralysis 
and  general  collapse  supervene,  and  death  ensues  from  failure  of  tha 
heart's  action. 

Nitroso-^-naphtJiol. — When  given  to  the  dog  by  the  stomach  the 
blood  is  discoloured,  becoming  very  dark,  and  exhibiting  by  means  of 
the  spectroscope  the  presence  of  nitrite  of  haemoglobin.  The  fatal 
dose,  subcutaneously,  is  about  0'4  gram  per  kilo.,  and  is,  relatively^ 
very  large,  owing  to  slowness  of  absorption ;  the  heart's  action 
becomes  sluggish,  the  motor  reflexes  are  weakened  and,  finally,, 
abolished,  the  heart  being  arrested  in  diastole.  Intravenously,  about 
0*04  gram  per  kilo,  is  fatal.  Internal  administration  causes  persistent, 
vomiting,  which  prevents  determination  of  the  fatal  dose.  Death  is 
due  to  paralysis  of  the  respiratory  centres, 

Nitrometliane. — The  minimum  lethal  dose  is  from  one-lialf  to  1  c.c^ 
per  kilo,  of  body- weight.  Lassitude,  drowsiness,  and  vomiting  occur  ;. 
sleep  passes  into  stupor,  and  then  into  coma,  respiration  fails,  and  the 
heart  ceases  to  beat. 

Nltrosodiethylene. — The  minimum  fatal  subcutaneous  dose  is  less^ 
than  1  c.c.  per  kilo. ;  intravenous,  from  one-third  to  one-half  c.c.  per- 
kilo.     Its  action  is  somewhat  similar  to  that  of  nitromethane. 

Hydroxy lamine, — The  blood  becomes  much  discoloured,  almost 
black,  owing  to  formation  of  methaemoglobin ;  general  paralysis 
occurs,  and  death  supervenes  from  a  failure  of  respiration.  The 
lethal  internal  dose  for  the  dog  is  about  0*2 — 0*3  gram  per  kilo. ;  in- 
travenously it  is  0'06  gram  per  kilo. 

Aldehyde -ammonia. — The  lethal  dose  subcutaneously  injected  is- 
0*15 — 0'2  gram  per  kilo. ;  intravenously  injected,  it  is  about  004. 
gram  per  kilo.  Blood  pressure,  pulse,  and  respiration  rapidly  fail,  and 
death  results  primarily  from  paralysis  of  the  respiratory  centres. 

Furfur  aldehyde  Sodium  Hydrogen  Sulphite. — The  lethal  dose,  in- 
travenously, is  0*3 — 0*5  gram  per  kilo. ;  3  grams  per  kilo,  injected 
subcutaneously  killed  a  dog  within  24  hours.  There  is  a  decrease  of 
pulse,  respiration,  and  temperature;  repeated  doses  cause  further- 
reductions,  and  death  ensues  from  cardiac  paralysis. 

Oxamic  acid  and  cya^iuric  acid  may  be  considered  inert. 

Alcohols. — The  action  of  all  the  alcohols  which  the  authors  have- 
examined  is  identical  with  that  of  ethyl  alcohol,  but  different  in 
degree.  Dogiel  (Pflilger's  Arch.,  8,  605)  found  that  methyl 
alcohol  was  the  least  toxic  of  the  first  five  alcohols,  and  amyl 
alcohol  the  most.  Dujardin-Beaumetz  and  Andige  (Gompt.  rend.^ 
83,  80 — 82)  found  that  methyl  alcohol  was  less  poisonous  than 
ethyl  alcohol,  and  that,  in  passing  from  ethyl  to  amyl  alcohols, 
toxicity    regularly    increased.     The    minimum   lethal  doses   of    th& 
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alcoliols  whicli  were  examined  by  the  authors  were,  when  intraven- 
ously injected,  as  follows  in  c.c.  per  kilo,  of  body-weight : — Propyl, 
1-6— 2-5;  isopropyl,  1-3—2;  butyl,  O'S— 0-6 ;  isobatyl,  0-6— 07 ; 
secondary  butyl,  I'O — I'S  ;  tertiary  butyl,  1*0 — 1-2  ;  heptyl,  0-1 — 0*12; 
octyl,  1-05— 0-1  (sic)',  allyl,  0-2—0  24;  benzyl,  0'4— 0-6  ;  cuminyl, 
0-25— 0-3.  A.  G.  B. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Secretions  of  Microbes;  Transformation  and  Elimination 
of  Organic  Matter  by  the  Pyocyanic  bacillus.  By  A.  Akxaud 
and  A.  Charrin  (Compt.  rend.,  112,  1157—1160). — When  the  pyo- 
cyanic bacillus  acts  on  asparagine  (this  vol.,  p.  1132)  72*5  per  cent, 
of  the  carbon  is  eliminated  in  the  form  of  carbonic  anhydride ;  13-8 
per  cent,  forms  part  of  the  protoplasm  of  the  microbes  and  the 
remainder  exists  in  the  form  of  soluble  compounds.  The  quantity  of 
oxygen  absorbed  is  in  proportion  to  the  quantity  of  carbonic  anhydr- 
ide evolved.  In  a  vacuum,  evolution  of  carbonic  anhydride  takes 
place  slowly;  in  an  atmosphere  of  carbonic  anhydride  there  is  no 
development  of  the  microbe ;  in  hydrogen  there  is  considerable  de- 
velopment, with  formation  of  ammonia. 

With  gelatin  and  the  necessary  salts,  the  evolution  of  nitrogen  is 
more  regular  than  with  asparagine,  but  the  quantity  of  ammonia 
does  not  increase  after  the  22nd  day.  The  quantity  of  nitrogen  con- 
verted into  ammonia  is  70  per  cent.,  whilst  with  asparagine  it  is 
91  per  cent.  On  the  other  hand,  the  weight  of  the  microbes  and  of 
the  products  of  secretion  is  considerably  greater  with  gelatin  than 
with  asparagine.  No  pigment  is  formed,  but  the  products  of  secre- 
tion have  marked  toxic  action.  The  volatile  portions  and  the  portions 
soluble  in  alcohol  are  toxic  in  large  doses  and  protective  in  small 
doses ;  the  portion  insoluble  in  alcohol  is  toxic,  and  has  no  vaccinating 
effect  in  small  doses.  C.  H.  B. 

Substitution  of  Manganese  for  Iron  in  Plant  Nutrition.    By 

O.  Spampani  (Staz.  Sper.  Agrar.,  19,  5 — 33). — Water  culture  experi- 
ments were  made  with  oats,  white  lupins,  and  maize.  There  were 
three  series  of  experiments :  in  the  first  (A),  the  plants  were  grown 
in  a  solution  of  potassium  phosphate  (5  grams),  calcium  nitrate 
(8  grams),  magnesium  sulphate  (1  gi-am),  and  potassium  chloride 
(0-6  gram),  14*5  grams  of  the  mixed  salts  being  dissolved  in  14-5  litres 
of  water  ;  in  the  second  series  (M),  the  same  solution  was  employed, 
with  the  addition  of  7  or  8  drops  per  litre  of  manganese  sulphate 
solution  (about  0"0o  per  cent.)  ;  in  the  third  (F),  ferric  chloride  was 
used  in  the  place  of  manganese. 

The  appearance  of  the  plants  at  various  periods  of  growth  is 
described.  It  was  found  that  the  ashes  of  the  leaves  of  plants 
grown  with  manganese  gave  an  intense  manganese  reaction.     But  in 
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all  cases  it  was  found  that  manganese  could  not  take  the  place  of 
iron  in  the  formation  of  chlorophyll.  N.  H.  M. 

Physiology  of  the  Tannins  and  Trihydroxybenzenes.      By 

E.  Nickel  (Ghem,  Centr.,  1891,  i,  1041 ;  from  JBot.  Gentrabl,  1891, 
1 — 4). — The  author  has  already  expressed  the  opinion  that  the 
tannins  are  derived  from  tlje  trihydroxybenzenes,  some  being  de- 
rivatives of  the  symmetrical  phloroglucinol,  others  being  derived  from 
pyrogallol  and  hydroxyquinol,  and  the  tannins  may  be,  therefore, 
divided  into  those  which  have  a  "  symmetrical "  origin,  and  those 
of  an  unsymmetrical  origin.  The  tannins  do  nob  show  any  difference 
in  their  chemical  reactions,  however. 

The  author  further  expresses  the  opinion  that  phloroglucinol  is 
derived  from  inosite,  which,  according  to  Maquenne,  is  readily 
converted  into  tri-iodobenzene  and  aromatic  compounds. 

J.  W,  L. 

Experiments  with  Green  Maize.  By  Z.  v.  Szilassy  and  A. 
<:;sEEmATi  (Bied,  Centr.,  1891,  463— 469).— Of  all  fodder  plants  which 
have  a  low  percentage  of  prote'ids,  but  a  heavy  total  yield,  maizs 
takes  the  first  place ;  all  others  are  either  below  it  in  quality  or  in 
total  yield.  When  thickly  sown,  maize  requires  much  water,  and, 
therefore,  a  wet  soil  is  necessary ;  but  the  thicker  the  sowing  is,  the 
smaller  are  the  individual  plants  ;  although,  at  the  same  time,  the  total 
yield  is  better  than  when  the  plants  stand  further  apart. 

The  earlier  ripening  kinds,  as  Cinquantino  and  Szekler,  are  of 
better  quality  than  the  later  ripening  sort.  E.  W.  P. 

Formation  of  Nitrates  in  Soils.  By  A.  Muntz  (Gompt.  rend.,  112, 
1142 — 1144). — Nitrites  are  only  found  in  soils  in  very  small  quantities 
and  under  exceptional  circumstances,  whilst  on  the  other  hand  when 
the  nitrifying  organisms  are  introduced  into  cultivation  fluids,  large 
quantities  of  nitrites  are  formed. 

Dilute  solutions  of  calcium  nitrite  undergo  no  change  when  left  in 
contact  with  oxygen  for  many  months.  Calcium  nitrite  is,  however, 
decomposed  by  carbonic  acid  with  liberation  of  nitrous  acid,  a  rela- 
tively large  quantity  of  carbonic  acid  being  necessary  in  order  to 
secure  complete  decomposition.  Simultaneous  action  of  oxygen  or 
air  and  carbonic  anhydride  on  solutions  of  calcium  nitrite  completely 
convert  it  into  nitrate,  oxidation  taking  place  when  nitrifying  organ- 
isms are  entirely  absent. 

If  calcium  nitrite  is  added  to  a  soil  which  has  previously  been 
heated  for  half  an  hour  at  100"  in  order  to  kill  the  nitrifying  organisms 
without  killing  those  which  produce  carbonic  anhydride,  the  nitrite 
after  a  few  days  is  completely  converted  into  nitrate. 

It  seems  highly  probable,  therefore,  that  the  nitrifying  organism 
converts  the  nitrogen  into  nitrites,  and  the  latter  are  converted,  with- 
out any  further  action  of  any  organism,  into  nitrates  by  the  simul- 
taneous action  of  the  oxygen  and  carbonic  anhydride  which  are 
always  present  in  soils.  C.  H.  B. 

Depreciation  of  Manure  by  Exposure  to  Wet  and  Fermen- 
tation.    By  Roberts  and  Wing   (Bied.  Gentr.,   1891,  437 — 438). — 
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Horse  stable  manure  was  exposed  to  the  weather  in  a  box  in  a  manure 
heap  ;  there  was,  after  the  lapse  of  half  a  year,  a  loss  in  total  weight,  an 
increase  in  water,  and  a  decrease  in  the  percentage  of  valuable  matter. 
When  horse  and  cow  manure  were  treated  under  like  conditions,  but 
the  drainage  collected,  there  was  found  to  be  a  loss  of  the  nitrogen 
to  the  extent  of  3*2  per  cent.,  of  the  phosphoric  acid  47  per  cent., 
and  of  the  potash  35  per  cent.  But  thin  layers  of  manure  exposed  to 
the  sun  and  air  and  rain  lost  scarcely  anything.  E.  W.  P. 


Analytical   Chemistry. 


Strength  of  Solutions  estimated  by  their  Refraction.    By  H. 

O.  G.  Ellinger  (/.  j)r.  Chem.  [2],  44,  152— 157).— See  p.  1305. 

Electrolytic  Separations.  By  E.  F.  Smith  and  F.  Muhr  (Amer. 
Chem.  /.,  13,  417 — 422). — The  most  favourable  result,  together  with 
the  conditions  under  which  it  was  attained,  is  here  quoted  from  the 
list  of  experiments  given  in  each  case. 

Gold  from  Palladium. — Gold  present,  0*1162  gram ;  potassium 
cyanide,  150  grams;  total  volume,  150  c.c.  ;  current  in  c.c.  OH  gas 
per  minute,  0*8  ;  palladium  present,  0*12  ;  gold  found,  (1)  0*1162,. 
(2)  0-1163,  (3)  0-1162,  (4)  0*1163  gram. 

Gold  from  Copper. — Gold  present,  0*1725  gram  ;  potassium  cyanide, 
1*50  grams  ;  total  volume,  150  c.c. ;  OH  gas  per  minute,  0*8  c.c. ; 
copper  present,  0*125  gram ;  gold  found,  0*1725. 

Gold  from  Cohalt. — Gold  present,  0*1792  gram;  Potassium  cyanide, 
3  grams  ;  total  volume,  150  c.c. ;  OH  gas  per  minute,  0*6  c.c. ;  cobalt 
present,  0*15- 0*2  gram  ;  gold  found,  0*1789. 

Gold  from  Niclcel. — Gold  present,  0*1725  gram  ;  potassium  cyanide^ 
2*5  grams ;  total  volume,  150  c.c. ;  OH  gas  per  minute,  0*5  c.c. ;  nickel 
present,  0'1373  gram ;  gold  found,  0*1724  gram. 

Gold  from,  Zinc. — Gold  present,  0*1792  gram;  potassium  cyanide, 
3  grams ;  total  volume,  150  c.c. ;  OH  gas  per  minute,  0*6  c.c. ;  zinc 
present,  0*2  gram;  gold  found,  0*1790  gram. 

Gold  from  Platinum. — Gold  present,  0*1467  gram;  potassium  cyanide,. 
2*5  grams  ;  total  volume,  150  c.c.  ;  OH  gas  per  minute,  1  c.c. ;  plati- 
num present,  0*2433  gram ;  gold  found,  0*1468  gram. 

Silver  from  Platinum. — Silver  present,  0*077  gram ;  potassium 
cyanide,  2*5  grams  ;  total  volume,  150  c.c.  ;  OH  gas  per  minute. 
1  c.c. ;  platinum  present,  0*2433  gram  ;  silver  found,  0*0772  gram. 

Cadmium,  from  Platinum. — The  precipitated  cadmium  always  con- 
tained platinum.     (Compare  Abstr.,  1890,  1029.) 

Mercury  from  Platinum'. — Mercury  present,  0*1902  gram ;  potas- 
sium cyanide,  2*5  grams  ;  total  volume,  150  c.c. ;  OH  gas  per  minute, 
0*2  c.c. ;  platinum  present,  0*2433  gram ;  mercury  found,  0*1900 
gram. 

Details  of  difficulties  met  with  in  some  of  these  separations  will  be 
found  in  the  original  paper.  A.  G.  B. 
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Estimation  of  Nitrogen  in  Nitrates  by  Kjeldahl's  Method. 

By  L.  F.  Kebler  (Ghem.  News,  63,  302 — 303). — Having  investigated 
various  points,  the  following  conclusions  are  arrived  at : — 1.  Kjeldahl's 
method  is  not  as  accurate  as  the  absolute  method  for  estimating 
nitrogen  in  nitrates,  but  is  executed  much  more  rapidly,  and  is  ap- 
plicable for  all  practical  purposes.  2.  To  avoid  loss  of  nitric  acid, 
the  sulphuric  acid  must  be  added  quickly.  3.  The  end  of  the  con- 
denser should  dip  into  the  liquid  in  the  receiver.  4.  The  addition  of 
a  metallic  oxide  economises  time.  5.  The  potassium  permanganate 
must  be  added  to  complete  oxidation.  6.  It  is  unnecessary  to  add 
zinc  to  the  contents  of  the  distillation  flask,  in  order  to  prevent 
bumping.  D.  A.  L. 

Estimation  of  Total  Phosphoric   Acid  in  Manure.     By  F. 

Maetinotti  (Staz.  Sper.  Agrar.,  19,  614 — 616). — The  ammonium 
molybdate  method  when  employed  in  estimating  the  total  phosphoric 
acid  in  manures  is  liable  to  error  when  a  certain  amount  of  iron  is 
present,  owing  the  formation  of  a  ferric  phosphate  insolable  in  nitric 
acid.  This  is  precipitated  when  the  hydrochloric  acid  used  for  the 
■extraction  of  the  phosphates  is  driven  off  by  nitric  acid.  Analyses  of 
basic  slag  and  mineral  phosphates  are  liable  to  this  error.  The  fol- 
lowing method  is  recommended  : — 5  grams  of  the  manure  suspended 
in  water  (15  c.c.)  is  treated  with  hydrochloric  acid  (30  c.c.)  and 
boiled  for  half  an  hour.  The  whole  is  evaporated  to  dryness  on  a 
water- bath  and  again  treated  with  acid  (20  c.c.)  and  evaporated  to 
dryness.  The  residue  is  moistened  with  hydrochloric  acid  (5  c.c), 
treated  with  boiling  water  (15  c.c),  heated  on  a  water-bath  for  10 
minutes,  filtered,  and  washed  with  boiling  water.  The  filtrate  is 
dilated  to  100  c.c. ;  of  this  50  c.c.  is  treated  with  aqueous  ammonium 
citrate  (125  c.c. ;  1  c.c.  =  0*4  gram  of  citric  acid),  neutralised  with 
ammonia,  and  diluted  to  250  c.c  ;  a  portion  of  this  solution  (100  c.c) 
is  then  treated  with  distilled  water  (50  c.c),  ammonia  (50  c.c),  and 
magnesia  mixture  (50  c.c),  well  stirred,  and  left  for  12  hours,  after 
which  it  is  filtered  and  the  ammonium  magnesium  phosphate  deter- 
mined as  usual.     The  method  gives  very  concordant  results. 

N.  H.  M. 

Note. — The  formation  of  tetrahydrated  ferric  phosphate  was  already 
shown  by  Arth  to  be  a  probable  source  of  error  in  the  estimation  of 
phosphates  in  slags  (Abstr.,  1890,  292).  N.  H.  M. 

Estimation  of  Silica  in  presence  of  Iron.  By  Leclere  {Gompt. 
rend.,  112,  1132 — 1133). — The  decomposition  of  ferric  chloride  in  the 
estimation  of  silicon  can  be  prevented  by  adding  potassium  chloride, 
which  forms  the  double  ferric  potassium  chloride.  1  gram  of  metal 
is  dissolved  in  20  c.c  of  nitric  acid  and  10  c.c  of  hydrochloric  acid 
and  boiled  with  two  successive  quantities  of  30  c.c  of  hydrochloric 
acid  in  order  to  expel  the  greater  part  of  the  nitric  acid.  It  is  then 
mixed  with  3  grams  of  ammoni am  chloride  and  evaporated  to  dryness 
to  expel  the  last  traces  of  nitric  acid.  The  residue  is  dissol7ed  in 
hydrochloric  acid,  mixed  with  3  grams    of  potassium  chloride  and 
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some  water,  and  again  evaporated  to  dryness.  The  residue  is  treated 
with  strong  hydrochloric  acid  and  afterwards  with  water. 

If  ammonium  chloride  is  not  present,  the  silica  may  contain  man- 
ganese, and  if  all  the  nitric  acid  has  not  been  expelled,  it  may  contain 
potassium.  Chromium  redissolves  completely  if  the  residue  is  treated 
with  strong  hydrochloric  acid,  but  solution  is  rendered  certain  by  re- 
ducing a  small  quantity. to  chromous  chloride  by  adding  zinc  or 
aluminium.  C.  H.  B. 

Alkalimetry  of  the  Blood.  By  H.  Winterxitz  (Zeit.  physiol. 
Chevi.,  15,  505 — 512). — The  alkalinity  of  the  blood  was  determined 
by  titration  with  decinormal  tartaric  acid  instead  of  a  mixture  of 
sodium  sulphate  and  tartaric  acid,  as  recommended  by  v.  Jaksch 
(Zeit.  Klin.  Med.,  13)  ;  the  blood  is  received  from  the  vessel  of  a 
living  animal  through  a  graduated  pipette  provided  with  a  stopcock. 
Provided  small  quantities  are  employed,  this  is  available  for  clinical 
use.  The  reaction  is  determined  by  litmus  paper.  The  mean  alkalinity 
of  100  c.c.  of  normal  rabbit's  blood  is  0  165  gram.  It  is  well  known 
that  the  alkalinity  of  the  blood  decreases  on  coagulation  ;  this  diminu- 
tion is  stated  to  take  place  in  two  stages,  namely,  before  and  during 
coagulation.  If,  however,  the  alkalinity  of  fresh  blood  be  immediately 
neutralised,  no  further  change  in  reaction  occurs.  Further,  the  di- 
minution of  alkalinity  takes  place  even  though  coagulation  is  hindered 
by  addition  of  salt  solution,  but  the  diminution  is  not  so  great  as  when 
coagulation  occurs.  A  further  question,  whether  the  quantity  of 
oxygen  present  influenced  the  result,  is  answered  in  the  negative. 

W.  D.  H. 

Estimation  of  Sodium  Chloride  in  Wine.  By  J.  Gondoin 
(J.  Pharm.  [5],  24,  8 — 10). — Test  paper  is  prepared  by  painting  filter 
paper  in  streaks  with  a  10  per  cent,  solution  of  potassium  chromate  ; 
this  paper  should  only  be  prepared  in  small  quantity  at  a  time  and 
should  be  kept  in  well-stoppered  blue  or  yellow  bottles.  A  standard 
solution  of  silver  nitrate  is  employed  (7-25  grams  per  litre)  such  that 
4  c.c.  precipitates  O'Ol  gram  of  chlorine,  corresponding  with  1  gram 
of  sodium  chloride  per  litre,  the  assay  being  made  on  10  c.c.  of  wine. 
The  silver  solution  is  run  into  the  wine  until  a  drop  of  the  mixed 
liquid  placed  on  the  test  paper  gives  a  brick-red  precipitate  in  addi- 
tion to  the  reddish-grey  due  to  the  wine  alone.  J.  T. 

Decomposition  of  Chromite  by  the  Electric  Current.     By 

E.  F.  Smith  (Amer.  Cliem.  J.,  13,  414—417;  compare  Abstr.,  1889, 
926). — 30 — 40  grams  of  stick  potash  is  melted  in  a  nickel  crucible 
and  gently  heated  until  the  excess  of  moisture  has  been  expelled.  The 
crucii)le  is  held  in  a  heavy  copper  wire  ring  attached  to  the  anode 
of  a  storage  cell,  and  is  heated  by  a  small  flame  throughout  the 
decomposition.  From  O'l  to  0*5  gram  of  the  finely-divided  chromite 
is  brushed  from  a  watch  glass  upon  the  liquid  alkali,  the  crucible 
covered  witk  a  perforated  glass,  and  a  platinum  rod,  attached  to  the 
cathode,  lowered  into  the  melted  mass.  The  current,  which  should 
not  exceed  1  ampere,  is  then  set  in  action  and  continued  for  30  to  40 
minutes;  particles   projected  from  the    surface  of  the   melt  by  the 
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bursting  gas  bubbles  will  be  returned  to  the  crucible  by  the  drops 
which  collect  on,  and  fall  from,  the  glass  cover.  Before  finally  inter- 
rupting the  current,  it  should  be  reversed  for  a  short  time  by  means 
of  a  commutator ;  this  is  because  metallic  iron  is  deposited  on  the 
cathode  and  may  enclose  particles  of  the  ore,  which  will  thus  remain 
unattacked. 

After  the  current  has  been  interrupted,  the  crucible  is  digested  in 
water  until  the  melt  is  dissolved,  and  after  some  further  digestion  the 
liquid  is  filtered  and  the  residue  washed ;  this  residue  should  dissolve 
completely  in  hydrochloric  acid  unless  quartz  be  present  in  the  ore. 
The  estimation  of  the  chromium  in  the  aqueous  solution  and 
washings  is  best  performed  by  the  addition  of  a  known  weight  of 
ferrous  sulphate  to  the  acidified  liquid  and  determining  by  standard 
dichromate  the  portion  of  this  salt  which  remains  unoxidised. 

A.  G.  B. 

Estimation  of  Sugar  in  Blood.  By  M.  Abeles  {Zeit.  physioL 
Ghem.,  15,  495 — 504). — The  usual  jnethod  of  getting  rid  of  the  proteids 
in  the  blood  before  estimating  the  sugar  is  either  to  boil  with  sodium 
sulphate  and  acetic  acid  (Bernard)  or  with  sodium  acetate  and  ferric 
chloride  (Schmidt-Mulheim,  Seegen).  Schenk  (this  vol.,  p.  350) 
has  stated  that  the  former  method  leads  to  a  considerable  loss  of 
sugar,  although  several  other  observers  have  found  that  the  loss  is  not 
so  great  as  Schenk  states,  and  explain  it  in  a  different  way.  There 
are  also  objections  to  Schmidt-Mulheim's  method  which  the  present 
author  has  previously  pointed  out  (Wien.  Med.  Jahrh.,  1887).  He  now 
recommends  a  new,  simple,  and  efficacious  method,  and  illustrates  its 
accuracy  by  a  table  of  analyses.  The  procedure  is  the  following : — 
To  the  blood  is  added  an  equal  volume  of  a  solution  of  zinc  acetate  in 
absolute  alcohol.  The  strength  of  this  solution  should  be  such  that 
for  each  gram  of  blood  0'05  gram  of  zinc  acetate  is  added.  The 
precipitate  is  filtered  off,  squeezed,  and  washed  with  alcohol,  the  wash- 
ings being  added  to  the  filtrate  ;  to  the  latter  a  20  per  cent,  solution  of 
sodium  carbonate  is  added  until  the  reaction  is  strongly  alkaline,  and 
the  precipitated  zinc  carbonate  is  filtered  off.  The  filtrate  is  acidified 
with  acetic  acid  and  evaporated  to  20 — 30  c.c.  (50  c.c.  of  blood  is 
usually  taken).  A  few  drops  of  a  concentrated  aqueous  solution  of 
zinc  acetate  is  added,  and  then  sodium  carbonate  until  the  mixture  is 
alkaline ;  finally  it  is  made  up  to  the  original  volume  and  filtered,  the 
sugar  being  estimated  in  this  filtrate.  Instead  of  zinc  acetate,  zinc 
chloride  may  be  used.  W.  D.  H. 

Estimation  of  Tannin  and  of  Free  Tartaric  Acid  in  Wines. 

By  A.  ViGi^A  (Staz.  Sper.  Agrar.,  19,  279— 298).— The  following 
modification  of  Lowenthal's  method  for  the  estimation  of  tannin  is 
recommended  : — 50  c.c.  of  the  tannin  solution  or  the  wine  mixed  with 
5  c.c.  of  ammoniacal  zinc  acetate  solution  (zinc  acetate,  40  grams  ; 
ammonia  in  excess,  and  the  whole  made  up  to  1  litre)  is  heated  in  a 
dish  on  a  water-bath,  being  stirred  from  time  to  time,  until  the  volume 
is  reduced  to  about  one-third;  water  (50  to  60  c.c.)  is  added,  the 
whole  mixed  and  allowed  to  get  cool,  when  it  is  filtered,  and  the  pre- 
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cipitate  washed  with  cold  water.  The  precipitate  is  at  once  dissolved 
in  dilute  sulphuric  acid  (1:4;  10  c.c.)  and  boiling  water  in  the  dish 
already  used.  When  cold,  20  c.c.  of  indigo  solution  (1  gram  to  a  litre) 
is  added,  the  liquid  diluted  to  about  250  c.c,  and  permanganate  added 
until  the  colour  of  the  indigo  disappears.  By  using  cold  solutions  of 
about  250  c.c,  and  by  carefully  adding  the  permanganate  drop  by 
drop,  good  results  are  obtained.  A  point  of  importance  is  that  the 
amount  of  permanganate  required  is  not  always  proportional  to  the 
tannin.  Experiments  made  with  tannin  solutions  containing  respec- 
tively 1,  2,  3,  and  4  parts  per  million  showed  that  the  amount  of  per- 
manganate required  is  relatively  greater  the  stronger  the  solution ; 
thus,  the  amounts  required  by  50  c.c.  of  the  above  solutions  were 
respectively  9*7,  20*5,  32'0,  and  44*0  c.c  The  difference  is,  however, 
not  great  enough  to  be  of  practical  importance.  The  experiments 
show  that  the  separation  of  tannin  in  wines  by  zinc  acetate  is  suffi- 
ciently complete  if  too  great  an  excess  of  zinc  salt  is  avoided  and  the 
precipitate  is  rapidly  washed  and  redissolved.  Gannter's  method  is 
■discussed,  and  is  not  recommended. 

With  regard  to  the  estimation  of  free  tartaric  acid  in  wines,  the 
methods  of  Berthelot  and  Fleurieu  and  of  Barth,  and  the  potassium 
chloride  method,  were  tried.  The  direct  determination  with  potas- 
sium acetate  or  chloride  is  the  quickest,  and  gives  results  nearest  the 
truth,  especially  when  much  acid  is  present.  The  addition  of  alcohol 
and  ether  may  be  omitted.  The  potassium  chloride  method  is  the 
simplest,  and  gives  good  results.  N.  H.  M. 

Detection  of  Sesame  Oil  in  Olive  Oil.  Bj  J.  F.  Tocher 
(Pharm.  J.  Trans.,  21,  638 — 649). — A  solution  of  pyrogallol  in  hydro- 
tjhloric  acid  (2  grams  in  30  c.c.)  gives  a  reaction  characteristic  of 
sesame  oil,  after  a  sample  of  olive  or  other  oil  containing  even  a  small 
proportion  (1  per  cent.)  has  been  agitated  with  it.  The  hydrochloi-ic 
acid  solution,  after  having  been  separated  from  the  oil,  is  boiled  for 
five  minutes,  when  the  colour  will  be  changed  to  purple,  and  the 
solution,  after  a  time,  will  deposit  a  purple  substance.  The  author 
also  found  that  by  agitation  with  acetic  acid  sesame  oil  yielded  0'04 
per  cent,  of  an  extract  which,  by  approximate  treatment  of  the  acid 
solution,  was  finall}'^  obtained  in  the  form  of  fine,  acicular  crystals, 
melting  at  117°,  and  soluble  in  alcohol  and  other  solvents.  It  gave 
no  reaction  with  the  hydrochloric  solution  of  pyrogallol,  but  by  nitro- 
sulphuric  acid  was  turned  first  green,  and  then  bright  red,  an  effect 
which  has  been  already  observed  with  sesame  oil  itself,  and  used  as 
a  test.  The  percentage  composition  of  the  substance  was  found  to 
be  :  C,  30-53 ;  H,  5'43;  O  (by  difference),  64-04.  R.  R. 

Analysis  of  a  Mixture  of  Wax,  ParafiBn,  Stearin,  and  Stearic 
Acid.  By  F.  Jean  {Bull.  Soc.  Ghiin.  [3],  5,  3 — 5). — 3  or  4  grams  of 
the  mixture  are  treated  with  60  c.c.  of  boiling  alcohol.  On  cooling, 
the  alcoholic  solution  is  titrated  with  seminormal  alkali,  phenol- 
phthalein  being  used  as  an  indicator,  and  the  stearic  acid  is  thus 
determined,  since  78  c.c.  of  seminormal  alkali  =  1  gram  of  stearic  acid. 
To    the   above   neutralised  alcoholic   solution,  3 — 4   c.c.    of    sodium 
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hydroxide  solution  (50  per  cent.)  is  added,  and  the  mixture  is  boiled 
in  a  reflux  apparatus  fo  I-  one  hour;  the  alcohol  is  now  distilled  off, 
and  the  residue  is  mixed  with  dry  silica  and  asbestos,  dried  at  100°, 
and  exhausted  with  hot  cidoroform ;  subsequent  distillation  of  the 
chloroform  leaves  a  residue  of  paraffin  and  myricic  acid,  which  is 
weighed,  and  the  paraffin  is  determined  in  a  portion  of  this  residue 
by  heating  it  in  a  reflux  apparatus  with  4 — 5  c.c.  of  glacial  acetic 
acid  for  one  hour.  The  solution  is  now  placed  in  a  graduated  tube,  to 
which  the  rinsings  of  the  flask  with  warm  glacial  acetic  acid  are 
added,  and  the  tube  and  contents  are  placed  in  a  water-bath  at  90^, 
and  frequently  agitated.  The  volume  of  separated  paraffin  is  read 
off  and  determined,  since  1  gram  of  paraffin  occupies  under  these  con- 
ditions 1'35 — 1'4  c.c,  and  the  myricic  acid  is  taken  by  difference. 
The  portion  of  the  alcoholic  residue  which  is  insoluble  in  chloroform 
consists  of  sodium  stearate,  stearin,  and  cerotic  acid.  This  is  dis- 
solved in  boiling  water,  filtered  from  the  silica  and  asbestos,  and  the 
solution  decomposed  by  the  addition  of  slight  excess  of  nitric  acid, 
the  fatty  acids  are  filtered  off,  and  the  filtrate  is  neutralised,  treated 
with  plumbic  acetate,  and  the  glycerol  contained  therein  estimated  by 
potassium  dichromate  ;  from  the  glycerol,  the  stearin  is  estimated  on 
the  assumption  that  5  grams  of  glycerol  are  =  95  grams  stearin, 
and  the  cerotic  acid  is  taken  by  ditl'erence.  T.  Gr.  K. 

Estimation  of  Fats  in  Vaselin.  By  Vizern  and  C.  N"icolas 
(/.  Pharm.  [5],  24,  49 — 51)  — Caustic  alkalis  are  without  action  on  the 
normal  constituents  of  vaselin  in  the  process  to  be  described,  whilst 
they  combine  in  definite  proportions  with  the  fats  to  form  soaps. 
Experiment  has  determined  that  10  grams  of  these  fatty  compounds 
absorb  1*635  grams  of  potassium  oxide,  K2O,  and  the  calculations 
are  based  on  this.  A  standard  alkali  solution  is  prepared  by  dissolv- 
ing about  20  grams  of  potash  in  100  c.c.  of  90°  alcohol.  This  is 
standardised  by  means  of  standard  sulphuric  acid.  A  neutral  alcohol 
is  prepared  by  dissolving  1  c.c.  of  phenolphthale'in  in  500  c.c.  of  90° 
alcohol,  then  alkali  is  stirred  in  drop  by  drop  until  a  very  slight 
rose  tint  is  produced,  10  grams  of  the  vaselin  to  be  tested  is  placed 
in  a  200-c.c.  porcelain  basin,  10  c.c.  of  standard  alkali  added,  the 
basin  being  kept  on  a  water-bath  during  the  whole  process.  50  c.c. 
of  neutral  alcohol  is  now  added,  the  solution  heated  nearly  to  boil- 
ing, and  the  mixture  stirred  for  eight  minutes,  when  the  saponifica- 
tion will  be  complete,  and  normal  sulphuric  acid  added  drop  by 
drop  until  all  colour  has  disappeared ;  this  point  is  very  important. 
If  too  long  a  time  has  been  taken,  it  may  be  necessary  to  add  a  fresh 
portion  of  neutral  alcohol  to  replace  the  loss  by  evaporation.  The 
amount  of  sulphuric  acid  run  in  subtracted  from  that  required  to 
saturate  10  c.c.  of  alkali  solution,  multiplied  by  0*0047,  gives  the 
quantity  of  potash  absorbed  by  the  fats  in  10  grams  of  vaselin,  and 
this  number  divided  by  0*01635  gives  the  percentage  of  fats  in  the 
vaselin,  J.  T. 

Optical  Analysis  of  Butter  Pat.    By  H.  0.  G.  Ellinger  (/.  pr. 
Chem.    [2],  44,    157 — 159). — The   author   describes   the    testing  of 
VOL.  LX,  5  a 
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butter  fat  in  the  "  difference  refractoraeter  "  (this  vol.,  p.  1305).  He 
records  the  deflection  given  by  510  samples  of  pure  Danish  butter, 
taken  with  the  view  of  ascertaining  to  what  extent  the  refraction  of 
pure  butter  fat  varies,  and  therefore  to  what  extent  the  refraction  of 
butter  can  be  used  as  a  test  for  its  purity.  The  readings  were  made 
at  a  temperature  of  45°,  and  the  "  normal  oil  "  of  Amagat  and  Jean 
was  used  in  the  middle  cell. 

The  samples  were  taken  between  February  and  June  (209),  during 
September  and  October  (174),  and  in  November  (57)  and  December 
(70).  The  mean  deflections  for  these  four  periods  were  30"5,  27, 
30'5,  and  33  divisions  respectively  ;  the  greatest  deflection  given  by 
any  sample  was  37,  and  the  least  23  divisions.  Commercial  margarin 
always  contains  some  butter  fat ;  the  sample  which  contained  least, 
in  the  author's  experience,  gave  a  deflection  of  eight  divisions  ;  when 
this  sample  was  mixed  with  an  equal  quantity  ot"  butter  of  35  deflec- 
tion, the  reading  given  by  the  mixture  was  21*5,  or  1'5  below  the 
lowest  natural  butter  (23). 

The  author  concludes  that  natural  butter  gives  a  deflection  varying 
between  35  and  23  divisions,  and  that  the  refractometer  can  only 
detect  with  certainty  more  than  45  per  cent,  of  admixed  margarin. 

A.  G.  B. 

Estimation  of  Fat  in  Milk.  By  M.  Kuhn  (Chem.  Centr.,  1891, 
i,  1007;  from  Milch.  Zeit.,  20,  369— 370).— For  the  estimation  of  fat 
in  curdled  milk,  the  author  recommends  Dietrich's  method  and 
weighing  tubes. 

The  author  also  describes  a  small  wire  cage  for  holding  the  Adams' 
coils,  which  consists  of  two  rings  about  1  inch  in  diameter,  into  which 
the  coil  is  slipped  and  weighed.  The  milk  in  then  pipetted  on  to  the 
coil,  and  the  latter  again  weighed.  J.  W.  L. 

Estimation  of  the  total  Alkaloids  in  Quinine  Bark.     By  W. 

Haubensak  (Chem.  Gentr.,  1891,  i,  1006 — 1007  ;  from  Schweiz. 
Wochenschr.  Pharm.,  29,  147 — 151). — The  author  recommends  the 
following  method  for  the  estimation  of  the  total  alkaloids  in  quinine 
bark  in  preference  to  that  described  in  the  Pharm..  Germ.  Ill ;  it 
differs  from  the  latter  in  that  the  alkaloids  are  extracted  from  the 
ether-alcohol  ammonia  solution  by  agitation  with  dilute  sulphuric 
acid,  by  which  means  the  alkaloids  are  obtained  free  from  resinous 
matters  and  wax. 

20  grams  of  the  finely-pulverised  bark  is  shaken  in  a  500-c.c. 
flask  with  10  c.c.  of  10  per  cent,  ammonia  and  20  c.c.  of  94  per 
cent,  alcohol ;  170  c.c.  of  ether  is  added,  and  the  whole  shaken 
occasionally  during  2 — 3  hours.  100  c.c.  of  the  clear  extract  is 
poured  off  into  a  separating  funnel,  and  shaken  with  50  c.c.  of 
water  and  so  much  sulphuric  acid  that  the  resulting  liquid  has  a 
slightly  acid  reaction.  The  aqueous  layer  is  allowed  to  separate 
from  the  ether,  run  off,  warmed  in  order  to  expel  the  dissolved 
ether,  and  returned  to  the  separating  funnel;  30  c.c.  of  chloroform 
is  then  added,  the  alkaloids  liberated  by  the  addition  of  a  few  drops 
of   caustic    soda    solution,  and,   after    shaking    well,   the    chloroform 
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extract  is  separated,  run  into  a  tared  flask,  and  the  chloroform 
distilled  off.  The  residue  is  dried  at  100°,  and  weighed.  The 
alkaline  liquid,  after  separating  the  chloroform,  is  tested  with  iodine 
solution  or  Meyer's  reagent,  and  should  give  no  alkaloid  reaction  ; 
otherwise  it  must  be  again  extracted  with  chloroform.  The  alkaloid 
residue  is  obtained  crystalline,  more  or  less  yellowish  coloured,  clear 
and  completely  soluble  in  acidified  water.  The  process  occupies  4—5 
hours,  and  the  results  obtained  are  satisfactory.  J.  W.  L. 

Estimation  of  Caffeine.  By  B.  H.  Paul  (Pharm.  J.  Trans.,  21, 
882). — More  caffeine  is  obtained  from  a  mixture  of  tea  with  magnesia 
when  extracted  with  chloroform  than  from  a  mixture  of  tea  with 
lime;  but  in  each  case  this  menstruum  fails  to  dissolve  out,  even  after 
prolonged  treatment,  more  than  a  fi'action  (one-half,  one-third)  of  the 
caffeine  actually  present.  Chloroform  cannot  therefore  be  substituted 
for  alcohol  in  estimating  the  amount  of  caffeine  in  tea,  and  its  employ- 
ment may  account  for  the  smallness  of  the  amounts  of  caffeine  in 
tea  that  some  analysts  have  reported.  R.  R. 

Estimation  of  Morphine.  By  A.  Lambert  (/.  Pharm.  [5],  23, 
593 — 597). — It  is  known  that  the  rotatory  power  of  morphine  in  acid 
solution  diminishes  as  the  solution  becomes  more  concentrated.  If  p 
represents  in  grams  the  quantity  of  morphine  (supposed  hydrated) 
contained  in  100  c.c.  of  solution,  a'^  the  deviation  produced  in  a 
column  0*2  m.  long,  then  p  =  SI  —  ^961  — 25a.  It  is  found  by  cal- 
culation and  verified  by  experiment  that,  to  produce  a  deviation  of 
10°  saccharimetric  (or  2167°of  arc),  it  is  necessary  to  dissolve  1  gram 
of  morphine  in  112  to  113  c.c.  To  estimate  the  morphine  in  opium, 
15  grams  is  treated  with  6  grams  of  slaked  lime  and  150  c.c.  of  water 
added  in  small  portions  ;  after  stirring  occasionally,  the  liquid  is 
filtered  off  at  the  end  of  half  an  hour.  To  53  c  c.  of  the  filtrate  is 
added  1  c.c.  of  acetic  acid,  2  c  c.  of  water,  1  gram  of  powdered 
sodium  sulphite,  and  some  fragments  of  zinc.  After  a  quarter  of  an 
hour  the  solution  is  filtered  and  examined  in  the  polarimeter :  let  N" 
be  the  deviation  in  degrees.  60  c.c.  of  the  first  solution  is  now 
actively  shaken  with  3*5  grams  of  ammonium  chloride  during  10 
minutes,  filtered,  and  41  c.c.  of  the  filtrate  is  treated  with  1  c.c.  of 
acetic  acid,  0*75  gram  of  sodium  sulphite,  and  some  small  fragments 
of  zinc.  After  a  quarter  of  an  hour,  it  is  filtered  and  examined  in 
the  polariscope ;  let  n  be  the  deviation,  then  H^—n  indicates  the 
quantity  of  morphine  contained  in  100  parts  of  opium.  J.  T. 

Optical   Estimation  of  Albumin   in   Urine.      By  H.    0.    G. 

Ellinger  (/.  pr.  Ghem.  [2],  44,  256). — The  author  has  employed 
Amagat  and  Jean's  differential  refractometer  for  the  estimation  of 
albumin  in  urine.  A  portion  of  the  urine  is  boiled,  after  the 
addition  of  a  drop  of  acetic  acid,  and  the  albumin  removed;  the 
filtrate  is  then  made  up  to  the  original  volume  and  introduced  into 
the  space  bounded  by  the  two  parallel  glass  plates  between  the 
collimator  and  the  telescope,  whilst  the  original  urine  is  put  into  the 
prism.     If  the  zero  of  the  instrument  has  been  previously  adjusted, 
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the  boundary  line  between  light  and  dark  falls  the  further  to  the 
rio^ht  of  the  zero  the  more  albumin  th.e  urine  contains.  The  method 
gives  results  which  are  exact  enough,  for  practical  purposes. 

A.  R.  L. 

Estimation  of  Casein  in  Milk.  By  J.  Roux  {Chem.  Centr.,  1891,  i, 
1094—1095;  from  Moniteur  Scdentif.  [4],  5,  478— 482).— The  author 
recommends  the  following  method,  which  is  a  modification  of  that  of 
Adams,  for  the  estimation  of  casein  in  milk  ;  10  c.c.  of  milk  is  ex- 
tracted witlr25  c.c.  of  the  Adams'  mixture  of  ether,  alcohol,  and  ammonia, 
the  aqueous  layer  is  run  off,  the  ether  layer  containing  the  fat  is 
again  washed  with  water,  and  the  washings  added  to  the  aqueous  layer, 
the  volume  of  the  whole  now  measuring  40 — 50  c.c.  2  c.c.  of  50  per 
cent,  trichloracetic  acid  is  added,  the  liquid  shaken,  and  the  precipi- 
tated casein  collected  on  a  tared  double  filter.  It  is  then  washed 
with  50  c.c.  of  water  containing  1  c.c.  of  trichloracetic  acid,  and  the 
casein  dried  at  110°.  If  the  milk  should  be  curdled,  it  is  well  to 
shake  it  first  with  1  or  2  c.c.  of  25  per  cent,  ammonia,  before  extract- 
ing with  the  ether-alcohol  mixture. 

The  filtrate  from  the  casein  does  not  react  either  with  Esbach's  or 
with  Tanret's  reagent,  showing  the  absence  of  peptones,  from  which 
the  author  concludes  that  these  compounds  are  either  absent 
altogether,  or  present  in  fresh  milk  only  in  very  small  amount,  since 
they  are  not  precipitated  by  trichloracetic  acid,  and  must,  therefore, 
be  in  the  filtrate  from  the  casein.  It  is  to  be  noted  that  the  presence 
of  trichloracetic  acid  can  completely  prevent  the  reduction  of  Fehling's 
solution  by  lactose.  J.  W.  L. 

Estimation  of  Indigotin  for  Commercial  Purposes.      By  F. 

A.  Owen  (Chem.  Netvs,  63,  301 — 302  ;  from  /.  Amer.  Chem.  Soc, 
Jan.,  1891). — The  method,  as  previously  described  (Abstr.,  1890,  96), 
has  been  considerably  modified.  Two  lots,  of  1  gram  each,  of  coarsely 
powdered  indigo  shavings  are  taken :  in  one,  the  moisture  and 
ash  are  determined  ;  the  other  is  first  pulverised  dry,  then  levigated 
with  water,  the  suspended  portion  poured  off,  and  the  process  repeated, 
until  all  is  transferred  to  a  200-c.c.  flask ;  8  grams  of  zinc-dust  and 
60  c.c.  of  commercial  strong  ammonia  are  then  added,  the  flask  filled 
to  f  c.c.  above  the  mark,  and  shaken  occasionally  until  reduction  is 
complete  (possibly  from  half  an  hour  to  two  hours)  ;  50  c.c.  of  the 
clear  solution  is  then  put  in  an  evaporating  basin,  5  or  6  drops  of 
ether  added,  and  air  blown  through  to  precipitate  most  of  the  indigotin ; 
a  moderate  excess  of  hydrochloric  acid  is  now  added,  the  whole  heated 
to  boiling,  and  the  precipitated  indigotin  collected  on  a  tared  filter, 
dried  at  100°,  and  weighed.  D.  A.  L. 
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Copper  Oxide  Battery.  By  F.  de  Lalande  (Com.pt  rend.,  112, 
1253 — 1256). — The  element  consists  of  one  or  more  plates  of  zinc  and 
a  plate  of  agglomerated  cupric  oxide  suspended  in  a  85  per  cent, 
aqueous  solution  of  potassium  hydroxide.  The  zinc  is  supported  by 
strips  of  amalgamated  brass,  and  is  completely  immersed  in  the  solu- 
tion. The  plates  of  copper  oxide  are  prepared  by  subjecting  a  mix- 
ture of  moist  granular  copper  with  5  per  cent,  of  clay  to  hydraulic 
pressure,  and  roasting  the  cakes  at  600 — 700",  or  by  mixing  the 
copper  with  6  to  8  per  cent,  of  tar  and  roasting  in  a  reverberatory 
furnace.  In  order  to  give  the  requisite  conductivity  to  the  porous 
copper  oxide,  it  is  coated  electrolytically  with  a  very  thin  film  of 
copper.  The  characteristics  of  this  element  are  its  low  internal 
resistance,  its  great  constancy,  and  its  great  yield  of  energy.  The 
E.M.F.  on  open  circuit  is  0*94  volt.  C.  H.  B. 

Electromotive  Forces  of  Polarisation.  By  M.  le  Blanc  (Zett, 
pJiysikal.  Chem.,  8,  299 — 330). — Starting  with  the  assumption  that 
electrolytes  are  present  in  a  dissociated  condition  in  aqueous  solution, 
the  author  argues  that  the  electrical  energy  required  to  separate  the 
ions  from  the  solution  will  be  given  by  the  product  of  the  amounts  of 
electricity  peculiar  to  each  ion  into  the  intensities  with  which  these 
amonnts  may  be  attached  to  the  ions.  The  intensity  of  attachment 
will  vary  with  the  nature  of  the  ion,  but  will  always  be  the  same  for 
the  same  ion,  provided  that  the  influence  which  the  solvent  may  be 
supposed  to  exercise  on  the  dissolved  substance  remains  constant.  If 
the  E.M.F.  which  is  just  sufficient  to  produce  a  separation  of  the  ions 
from  a  solution  of  a  given  salt  be  accepted  as  a  measure  of  the  intensity 
of  attachment  of  the  electricity  to  the  ions,  constant  differences  might 
be  looked  for  in  the  values  of  E.M.F.  for  salts  having  common 
ions. 

The  author  has  measured  the  above  E.M.F.  for  normal  solutions  of 
a  number  of  salts.  The  following  table  for  salts  of  potassium  and 
sodium  shows  that  the  constant  differences  predicted  by  the  theory 
are  actually  obtained  : — 


NaoCOa 

= 

1-71 

volts 

NaNOa 

z:=. 

215 

Na2S04 

zzz 

2-21 

NaCl 

m 

1-98 

NaBr 

=r: 

1-58 

Nal 

z=. 

1-12 

Diff. 

0-44 
0-06 
0-23 
040 
0-46 


KoCOa 

= 

1*74  volts 

KNO3 

= 

217 

K2SO4 

= 

2-20 

KCl 

= 

1-96 

KBr 

= 

1-61 

KI 

= 

114 

DifP. 

0-43 
0-03 
0-24 
0-35 

0-47 


Experiments  with  other  salts  serve  to  confirm  the  above  results. 
A  number  of  sodium  salts  of  organic  acids  were  next  examined,  and 
it  was  found  that  all  these  gave  about  the  same  value,  a  value  prac- 
voii.  LX.  5  6 
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tically  equal  to  that  for  the  nitrate  and  sulphate.  As  it  is  improb- 
able that  the  intensity  of  attachment  is  the  same  for  the  organic  as 
for  the  inorganic  acids,  this  number  must  be  regarded  as  the  maxi- 
mum value  which  the  E.M.F.  can  reach.  The  existence  of  such  a 
maximum  value  can,  however,  only  be  explained  by  assuming  that  in 
these  cases  we  are  dealing,  not  with  different  processes,  but  always 
with  one  and  the  same  process.  This  process  the  author  believes  to 
be  the  primary  electrolysis  of  the  water  by  the  current.  The  maxi- 
mum value  is  therefore  the  value  for  the  decomposition  of  water.  If 
rhis  is  the  case,  it  will  be  necessary  to  assume  that  the  water  is  in  a 
partially  dissociated  condition,  and  the  electrolysis  of  any  given  salt, 
such  as  potassium  nitrate,  w^ould  then  take  place  as  follows  : — The 
conduction  of  the  current  would  take  place  solely  by  the  ions  of  the 
salt,  but  in  the  neighbourhood  of  the  electrodes  the  potassium 
(positive)  would  form  potassium  hydroxide  with  the  hydroxyl  group 
(negative)  of  the  w^ater,  the  remaining  hydrogen  then  giving  up 
its  charge  at  the  electrode ;  the  NO3  ion  (negative)  would  combine 
with  the  hydrogen  (positive)  of  the  water,  and  the  remaining  hydr- 
oxyl group  would  give  up  its  charge  at  the  electrode.  The  above 
hypothesis  serves  to  explain  a  number  of  facts  which  have  hitherto 
remained  unexplained,  as  for  instance  the  production  of  pure  oxygen 
at  the  positive  electrode  in  the  electrolysis  of  acetic  and  benzoic  acids 
in  dilute  solution.  H.   C. 

Specific  Heats  of  some  Solutions.  By  W.  Timof^eff  (Compt. 
rend.,  112,  1261 — 1263). — The  author  has  determined  the  specific 
heats  of  solutions  of  mercuric  chloride  and  cadmium  iodide  respect- 
ively in  various  proportions  of  methyl  or  ethyl  alcohol.  In  all  the 
solutions,  the  two  salts  have  practically  the  i  ame  molecular  capacity 
for  heat,  the  mean  value  being  52.  The  specific  heat  in  the  case  of 
methyl  alcohol  solutions  is  given  with  considerable  accuracy  by  the 
formula  C  =  0-56755  +  0-001633f,  and  in  the  case  of  ethyl  alcohol 
by  the  formula  C  =  0-53574  +  0-002132^. 

The  specific  heat  of  cadmium  iodide  in  concentrated  aqueous  solu- 
tion is  considerably  lower  than  in  alcoholic  solution,  whilst  in  dilute 
aqueous  solutions  it  approaches  that  of  the  salt  in  the  solid  state. 

C.  H.  B. 

Heats  of  Neutralisation.  By  S.  Arrhenius  (Zeit.  physikal. 
Chem.y  8,  419 — 424). — E.  Wiedemann  has  sought  to  explain,  without 
the  aid  of  electrolytic  dissociation,  the  equality  of  the  heats  of  neu- 
tralisation of  strong  acids  by  strong  bases  in  dilute  solution,  on  the 
assumption  that,  for  example,  (K,  CI)  —  (K,  Br)  =  (H,  CI)  —  (H,  Br), 
the  salts  being  supposed  to  be  solid,  and  the  acids  gaseous. 

Arrhenius  shows  from  thermochemical  data,  that  this  assumption 
is  not  justified  for  the  undissociated  substances,  solids  or  gases.  Of 
179  combinations  tabulated,  only  12  fulfil  the  condition. 

Arrhenius  also  corrects  a  misstatement  of  Wiedemann's  regarding 
the  heat  of  dissociation  of  water  and  its  temperature  coefficient. 

J.  W. 

Calculation  of  the  Boiling  Point  of  a  Liquid  under  any 
Pressure.     By  G.  Hixrichs  (Zeit.  physikal.  Chem.,  8,  340 — 342). — 
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Against  the  logarithm  of  the  pressure  (p)  in  atmospheres  as  abscissa, 
the  author  tabulates  the  corresponding  boiling  point  of  a  liquid  as 
ordinate.  A  tangent  to  the  curve  thus  obtained  is  drawn  from  the 
critical  point  (0,  tt),  and  prolonged  to  cut  the  axis  of  abscissae  at  the 
absolute  zero  in  ^i  (T  =  0,  log  p  =  TO-  If  o  =  log  p  —  ^i,  then  Yj 
=  Ki^  (Zeit.  phys.  Chem.,  8,  231).  By  subtracting  Yi  from  observed 
values  of  T,  Ya  is  obtained,  and  is  equal  to  KjA'-,  where  A  =  log  tt 
—  log^.  Ki  and  Ko  are  numbers  which  may  be  deduced  from  the  curves, 
and  once  they  are  known,  the  boiling  point  in  the  absolute  scale  of 
temperature  for  any  pressure  may  be  calculated  from  the  formula 
T  =  Ki^  +  KjA'^.  The  author  gives  some  examples  of  the  excellent 
agreement  between  observed  and  calculated  values  (for  carbonic  oxide, 
ammonia,  and  chlorine),  but  in  the  case  of  water  doubts  the  accuracy 
of  the  critical  constants  determined  by  Devvar,  as  here  the  agreement 
is  not  satisfactory.  J.  W. 

Vapour  Density  of  Ammonium  Chloride.  By  O.  Neuberg 
{Ber.,  24,  2543 — 2544). — The  author  has  determined  the  vapour 
density  of  ammonium  chloride  under  reduced  pressure  in  the  appa- 
ratus recently  described  by  himself  and  Lunge  (this  vol.,  p.  635). 
Under  a  pressure  of  25  mm.,  the  vapour  density  was  found  to  be  1*13 
and  1"2  ;  under  46  mm.  pressure  in  an  atmosphere  of  hydrogen  chloride, 
it  rose  to  1*5,  and  under  60  mm.  pressure  in  ammonia,  to  1*68  and 
1'71.  The  vapour  density  of  unaltered  ammonium  chloride  would  be 
1*85,  and  in  case  of  complete  dissociation  0*925.  These  results  show, 
therefore,  conclusively  that  the  molecule  of  ammonium  chloride  can 
exist  in  the  gaseous  condition. 

Similar  experiments  with  sulphur  gave  values  which  point  to  the 
-existence  of  the  molecule  Sg.  H.  G.  C. 

Vapour  Pressure  of  Water  up  to  200  Atmospheres.     By  C. 

Antoine  (Coiiipt.  rend.,  113,  328 — 331). — Cailletet  and  Colardeau 
give  the  following  expression  for  the  vapour  pressure  of  water  at  any 
temperature  ^  up  to  325°,  in  atmospheres  : — 

_  1638  -  0-0005P^'  _  225 
6-0402  -  log  P 

If  the  value  of  t  is  below  200°,  the  quantity  0"0005P'-  is  practically  so 
small  that  it  may  be  neglected.  The  author  calculates  and  tabulates 
the  values  for  0*0005P-  above  200°,  and  also  gives  the  values  of  P  for 
€very  10°  from  220°  to  360°.  H.  C. 

A  Theorem  of  Willard  Gibbs.  By  P.  Duhem  {Zeit.  physikal. 
Ghem.,  8,  337 — 339). — Konovalotl'  has  shown  (J.rm.  Phys.  Chem.  [2], 
14,  34  and  219)  that  when  a  mixture  of  two  volatile  liquids  has  a 
greater  (or  smaller)  vapour  pressure  than  any  other  mixture  of  the 
same  components,  then  the  composition  of  the  liquid  is  the  same  as 
that  of  the  vapour.  Gibbs  has  deduced  this  result  on  theoretical 
grounds,  and  the  author  now  gives  a  detailed  proof  of  the  following 
g;eneral  theorem  :  In  a  system  of  two  coexisting  phases,  in  order  that 
the  pressure  should  be  a  maximum  (or  a  minimum)  at  constant  tem- 
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perature,  or  that  tlie  temperature  should  be  a  maximum  (or  a 
minimum)  at  constant  pressure,  it  is  necessary  and  sufficient  that  the 
two  phases  possess  the  same  composition.  J.  W. 

Calculation  of  Molecular  Volumes.  By  G.  Hinrichs  (Compt. 
rend.,  113,  36 — 38). — The  author  in  this  paper  communicates  two 
methods  of  arriving  at  the  molecular  volume  of  the  members  of 
homologous  series.  He  first  supposes  that  the  normal  paraffins  have 
molecules  composed  of  n  similar  joints  (GH2  groups),  and  terminated 
at  each  end  by  a  hydrogen  atom.  The  volume  of  CnH.2n  +  2  is  thus 
Vn  ^  n.k  -\-  2h.  The  volume  h  is  diminished  by  the  mutual  attrac- 
tion of  the  molecules,  and  this  diminution  reaches  a  maximum  when 
n  =  V  (here  15),  ^ being  then  equal  to  h'.  For  n<vMve  may  thus  write 
h  =  h'  +  h'(v  —  nY,  and  v«  =  n^  +  2(/i'  +  e),  where  e  =  k'{y  —  nf. 

Taking  the  constants  h  =  17'8,  h'  =  3*45,  h'  =  O'l,  and  v  =  15, 
the  accordance  between  theory  and  experiment  is  exceedingly  good. 
The  odd  members  of  the  series  have  in  general  values  slightly  below 
those  calculated  :  the  even  members  have  values  slightly  in  excess. 

Another  method  is  adopted  in  the  case  of  the  ethereal  salts  of  the 
normal  fatty  acids,  C^H2g_402CpH2jr,  +  1.  The  molecule  is  here  sup- 
posed to  rotate  on  a  longitudinal  axis,  and  the  oxygen  atoms  to 
determine  the  cross  section  of  the  solid  of  revolution.  The  author 
arrives  at  the  formula  Vn  =  n  x  246  -f  2e,  where  j9  -{-  q  =  71,  and 
6  =  1-25(7 -7^).  J.  W. 

Capillarity  Constants  of  Organic  Substances  in  Aqueous 
Solution.  By  J.  Traube  (Annalen,  265,  27 — 55). — In  investigating 
the  subject  of  capillarity,  the  author  and  others  have  hitherto  only 
paid  attention  to  the  capillarity  constants  a^  and  a(=  7),  constants 
whose  values  are  given  by  the  capillarity  equations  a'  cos  S-  =  rh  and 
a  cos  <^  =  rhsl2.  It  seemed  desirable,  therefore,  to  study  the  capil- 
larity of  molecular  solutions  and,  by  subtracting  the  constants  of  the 
solution  from  those  of  water,  to  obtain  others  which  would  show  the 
inflaence  of  the  nature,  number,  and  size  of  the  dissolved  molecules. 
Such  constants  would  be  a  measure  of  the  capillary  forces  exerted  by 
the  molecules  in  solution,  and,  assuming  that  no  dissociation  or  asso- 
ciation phenomena  accompany  a  change  in  concentration,  it  follows 
that  the  constants  a\  —  a^i  =  e~  and  a^  —  a^  =  e  (compare  Abstr., 
1885,  1033 ;  1887,  101)  must  increase  proportionately  with  the  con- 
centration c,  or,  in  other  words,  the  products  of  concentration  and 
capillarity,  ce^  and  ce,  must  be  constant.  This  being  the  case,  it 
would  follow  that  a  law,  corresponding  with  Boyle's  law  for  gases,  is 
also  true  for  dilute  solutions.  As  the  concentration  increases  and 
the  molecules  coalesce  to  more  complex  aggregates,  the  values  of  cer 
and  ce  must  decrease  ;  from  the  magnitude  of  this  decrease,  and  by 
determining  the  concentration  at  which  the  above  expressions  become 
constant,  conclusions  not  without  an  important  bearing  on  the  disso- 
ciation or  association  phenomena  of  solutions  might  probably  be 
drawn.  The  constants  ce~  and  ce,  which  correspond  exactly  with  the 
values  /A  for  the  molecular  conductivity,  may  be  termed  the  specific 
and  the  actual  molecular  cohesion  respectively. 


GENERAL  AND  PHYSICAL  CHEMISTRY.  1409 

The  detailed  results  of  the  examinafcion  of  solutions  of  a  number  of 
monocai'boxylic  acids,  alcohols,  and  ethereal  salts  of  the  fatty  series, 
and  also  of  various  other  fatty  substances  (some  of  which  are  men- 
tioned below)  are  given  in  tables. 

From  a  study  of  these  results,  it  is  seen  that  the  molecular  cohe- 
sion ce  increases  as  the  concentration  decreases,  until  a  constant  end 
value  is  approximated ;  this  approximation  to  a  constant  value  takes 
place  at  different  concentrations  with  different  substances.  It  has 
been  previously  shown  by  Buliginski,  Quincke,  and  Volckmann  that 
the  quotient  of  the  values  ce  for  solutions  of  most  salts  is  approxi- 
mately equal  to  unity  for  the  concentrations  c  =  1  to  c  =:  co  ;  roughly 
speaking,  this  is  also  true  as  regards  solutions  of  the  compounds  of 
the  oxalic  series,  of  acetamide,  and  of  ethylene  glycol,  so  that  Boyle's 
law  holds  good  to  a  certain  extent  even  for  high  concentrations.  In 
the  case  of  the  fatty,  monohydric  alcohols,  monocarboxylic  acids,  and 
ethereal  salts  formed  therefrom,  a  considerable  degree  of  dilution 
must  be  attained,  especially  when  the  compound  is  rich  in  carbon, 
before  the  ratio  of  the  values  ce  approximates  to  unity ;  nevertheless, 
the  values  obtained  experimentally  with  the  monocarboxylic  acids, 
allyl  alcohol,  butaldehyde,  and  hydroxyisobutyric  acid  indicate 
clearly  that  with  sufficiently  dilute  solutions,  Boyle's  law  would  hold 
good. 

On  comparing  the  author's  results  with  those  obtained  by  Ostwald 
in  his  studies  on  electrical  conductivity,  it  is  seen  that  the  influence 
of  concentration  is,  on  the  whole,  very  much  the  same  in  both  cases, 
and  there  can  be  little  doubt  that  the  decrease  of  conductivity  and  the 
decrease  of  molecular  cohesion  with  increasing  concentration  are  both 
due  to  the  same  cause.  The  analogy  between  electrical  conductivity 
and  capillarity  is  also  shown  by  the  fact  that  the  higher  the  capillary 
activity  of  a  substance  is,  the  lower,  in  general,  is  the  electrical  con- 
ductivity of  its  solution.  Salts  are  capillary  inactive  but  electrolyti- 
cally  active ;  most,  or  many,  organic  compounds  show  the  opposite 
behaviour.  Generally  speaking,  the  greater  the  capillarity  of  a  solu- 
tion the  greater  also  the  conductivity,  although  many  organic  sub- 
stances form  exceptions  to  this  rule  ;  even  in  such  cases  the  entrance 
into  a  molecule  of  the  most  various  groups  and  atoms,  as,  for  example, 
CH2,  OH,  H2,  CI,  CeHg,  affects  the  two  constants  in  a  similar  manner, 
and  it  is  quite  evident  that  the  same  assumption  which  is  made  to 
explain  the  change  in  electrical  conductivity  with  a  change  in  con- 
centration must  also  be  made  in  the  case  of  capillarity. 

The  association  hypothesis  put  forward  by  the  author  (Ber.,  23, 
3582  ;  compare  this  vol.,  p.  390)  accounts  for  this  change  by  assuming 
that  as  the  concentration  increases  the  molecules  coalesce  to  form 
more  complex  aggregates  ;  the  following  considerations  will  show 
that  the  capillarity  constants  afford  a  means  by  which  these  associa- 
tion phenomena  may  be  determined  numerically  : — 

(1.)  In  homologous  series  of  capillary  active  substances,  the 
(approximately)  constant  end  values  of  the  molecular  cohesions  for 
sufficiently  dilute  solutions  are  in  the  ratio  1  :  3  :  3^  :  3^  .  .  .  ,  or,  in 
other  words,  the  pressure  which  the  dissolved  molecules  exert  on  unit 
of  surface  increases  in  homologous  series  of   capillary   active    sub- 
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stances  by  the  addition  of  CHa  in  the  ratio  1  :  3  :  3-  :  3^  .  .  . ;  this 
rule  does  not  hold  good  in  the  case  of  members  of  the  oxalic  series, 
but  only  for  capillary  active  substances. 

If,  by  graphic  interpolation,  the  concentrations  corresponding  with 
equal  capillary  pressure,  that  is  to  say,  for  isocapillary  solutions,  are 
calculated,  conclusions  of  very  considerable  importance  for  the  asso- 
ciation theory  can  be  arrived  at,  and,  neglecting  certain  irregularities 
which  are  most  evident  at  high  concentrations,  the  following  rules 
may  be  laid  down.  (2.)  In  homologous  series  of  capillary  active 
substances,  the  proportion  between  the  number  of  molecules  which 
exert  equal  pressure  on  the  unit  of  surface  is  constant  and  almost 
independent  of  the  number  of  the  dissolved  molecules.  (3.)  In  iso- 
capillary solutions  of  substances  differing  by  nCHa,  the  proportion 
between  the  number  of  molecules  of  the  dissolved  substances  is  as- 
1  :  3«. 

Now  if  it  be  granted  that,  with  increasing  concentration,  the  mole- 
cules become  associated  to  form  larger  aggregates,  the  fact  that  the 
law  (1)  stated  above  holds  good  even  for  high  concentrations  can 
hardly  be  accounted  for  except  by  the  further  assumption  that,  in 
such  isocapillary  solutions  of  homologous  substances  the  association 
of  molecules  to  aggregates  is  proportional  to  the  number  of  simple 
molecules  in  solution ;  that  is  to  say,  the  proportion  between  the 
more  complex  aggregates  is  the  same  as  that  between  the  simple 
molecules. 

Assuming,  again,  the  truth  of  the  association  hypothesis,  it  would 
seem,  from  the  results  obtained  with  solutions  of  high  concentration 
that,  with  increasing  concentration,  the  association  of  the  molecules 
takes  place  proportionately  to  the  number  of  the  dissolved  molecules. 

In  addition  to  the  above  statements,  the  following  facts  may  be 
quoted  as  showing  the  relation  between  capillarity  and  constitution. 
The  capillary  constants  of  solutions  of  fatty  acids  are  practically  the 
same  as  those  of  the  fatty  ethereal  salts  with  which  they  are  metameric; 
propionic  acid,  for  example,  gives  approximately  the  same  values  as 
methyl  acetate,  propyl  formate  the  same  as  those  of  methyl  pro- 
pionate. Nevertheless,  in  the  case  of  many  isomerides,  the  arrange- 
ment of  the  atoms  is  not  without  influence,  even  in  dilute  solutions  ; 
although  solutions  of  the  two  propyl  alcohols,  for  example,  and  of  the 
two  butyric  acids,  have  practically  the  same  capillarity,  this  is  not 
so  in  the  case  of  isoamyl  alcohol  and  its  isomeride  dimethylethyl 
carbinol. 

In  isocapillary  solutions  of  propyl  acetate  and  allyl  acetate,  the 
ratio  between  the  number  of  dissolved  molecules  is  1  :  2  ;  this  is  also 
the  case  with  solutions  of  the  corresponding  alcohols  and  amines, 
with  dilute  solutions  of  butaldehyde  and  isobutyl  alcohol,  propyl 
alcohol  and  acetone,  succinic  acid  and  male'ic  acid — compounds  which 
differ  from  one  another  by  2  atoms  of  hydrogen.  Ethylene  glycol, 
although  richer  in  hydrogen  than  acetic  acid,  has  a  considerably 
greater  capillary  constant. 

The  entrance  of  a  hydroxyl  group  into  a  molecule  always  increases 
the  capillarity,  but  by  a  different  amount  in  different  cases.  The 
entrance  of  a  carbon  atom  into  the  molecule  of  a  capillary  active 
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substance  always  diminishes  the  capillarity  ;  the  capillarity  of  butyric 
acid,  for  example,  is  to  that  of  allyl  acetate  as  1  :  1'6  to  1*7,  and  the 
same  is  true  as  regards  alcohol  (or  acetone)  and  ally!  alcohol ;  in  the 
case  of  propionic  acid  and  butaldehyde,  the  ratio  is  1  :  2,  but  the 
value  of  er  for  propionic  acid  is  about  1/20  of  that  of  ethylene  glycol, 
and  a  similar  irregularity  is  observed  in  the  ratio  of  the  values  for 
maleic  and  malonic  acids.  P.  S.  K. 

Determination  of  Molecular  Weight  at  the  Critical  Point. 

By  P.  A.  GuYE  {Cornet,  rend.,  112,  1257— 1258).— If  tt,  6>,  and  0  are 
respectively  the  pressure  in  atmospheres,  the  absolute  temperature, 
and  the  volume  of  a  weight  ^  of  a  compound  at  the  critical  point, 
then  the  critical  density  with  reference  to  air  at  0°  and  1  atmo- 
sphere is 

d^ ^ . 

F07r  273  X  0-001293 

d  should  be  equal  to  the  molecular  weight  divided  by  28*87.  F  is  a 
factor,  having  approximately  the  value  2-67,  but  this  approximation 
is  not  sufficiently  close.  The  author  finds  that  it  may  be  regarded  as 
a  linear  function  of  the  absolute  critical  temperature  of  the  par- 
ticular compound.  Thus,  F  =  A  (1  -f  B^).  The  numerical  values 
of  A  and  B  as  determined  by  means  of  the  data  for  nitrogen  (Sarrau) 
and  iodobenzene  (Young)  are  respectively  2*648  and  0*0009345.  The 
first  equation  then  becomes 

d=  1146 ^^ -, 

7r(io70  +  e) ' 

c  being  the  critical  density  with  respect  to  water  or  the  weight  of  the 
substance  ocupying  a  volume  of  1  c.c.  at  the  critical  point. 

The  values  obtained  for  hydrogen,  ethylene,  carbonic  anhydride, 
sulphurous  anhydride,  ethyl  alcohol,  normal  propyl  alcohol,  chloro- 
benzene,  and  iodobenzene  by  means  of  this  equation  are  identical  with 
the  theoretical  densities.  C.  H.  B. 

Cryoscopic  Observations.  By  A.  van  Bijlert  {Z&it.phijsihal. 
Chem.,  8,  343— 366).— Van' t  Hoif  (Abstr.,  1890,  1044)  accounted 
for  the  abnormally  small  depression  of  the  freezing  point  exhibited 
by  some  solutions  on  the  assumption  of  the  solid  which  separates  on 
congelation  not  being  the  pure  solvent,  but  an  isomorphous  mixture 
containing  a  quantity  of  the  dissolved  substance.  The  author  has  put 
this  explanation  to  an  experimental  proof,  and  has  investigated  the 
following  solutions;  thiophen  in  benzene,  metacresol  in  phenol,  anti- 
mony in  tin,  and  /3-naphthol  in  naphthalene.  The  quantity  of  solu- 
tion adhering  to  the  crystals  was  estimated  from  special  experiments 
with  the  solution  to  be  examined  and  a  third  substance  which  did 
not  crystallise  out  with  the  solvent. 

In  the  case  of  thiophen  dissolved  in  benzene,  the  author  found, 
in  five  experiments  with  solutions  of  different  concentrations,  that 
the  ratio  of  the  thiophen  in  the  crystals  to  that  in  the  mother  liquor 
was  0*41,  0"44,  0*17,  0*14,  0*14.  The  last  three  numbers  were  obtained 
from  the  most  successful  experiments,  so  the  author  concludes  that 
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on  the  partial  congelation  of  thiophen-benzene  solution,  there  is  a 
crystallisation  of  thiophen  to  the  extent  of  about  10  per  cent,  of  that 
originally  contained  in  the  solution. 

Although  solutions  of  metacresol  in  phenol  have  an  abnormally 
high  freezing  point,  the  author  was  unable  to  show  by  the  method 
he  adopted  that  any  of  the  dissolved  substance  crystallised  along 
with  the  solvent. 

With  antimony  dissolved  in  tin,  and  ^-naphthol  in  naphthalene, 
there  is  actually  an  elevation  of  the  freezing  point  instead  of  a 
depression.  This  is  accounted  for  by  the  solid  which  crystallises 
containing  more  dissolved  substance  than  the  solution  itself.  The 
lollowing  numbers  were  found  : — 

Antimony,  j8-naphthol, 

per  cent.  per  cent. 

Original  solution 5*0  9*1 

Mother  liquor 4-7  8*5 

Crystals 63  11-5 

J.  W. 

Solution.  By  J.  A.  Wanklyn  and  W.  J.  Cooper  (Ohem.  News^  64, 
27 — 28). — The  authors  have  made  observations  from  which  they  con- 
clude that  solution  is  simple  and  regular  except  where  influenced  by 
chemical  action.  There  is  no  change  in  volume  or  temperature 
when  sugar  is  dissolved  in  water,  the  volume  of  the  solution  being 
equal  to  the  sum  of  the  volumes  of  sugar  and  water ;  for  every  gram 
of  sugar  entering  into  100  c.c.  of  the  solution,  a  regular  rise  of  0"00371 
in  the  specific  gravity  is  observed. 

A  contraction  of  9  c.c.  occurs  when  73*7  grams  of  sodium  chloride 
is  dissolved  in  a  quantity  of  water  equal  to  500  c.c.  less  the  volume 
of  the  salt  taken ;  the  solution  obtained  has  a  specific  gravity  of 
1'0988 ;  the  increment  for  each  gram  of  salt  per  100  c.c.  of  solution 
being  0*00670,  this  number  increases  to  0"00709  in  a  solution  con- 
taining 1'474  grams  of  salt.  Sodium  bromide  or  iodide  shows  less 
contraction  and  less  variation  in  the  increased  gravity  than  in  the 
case  of  the  chloride ;  the  number  for  the  bromide  is  0'00741  for 
50-2  and  0-00757  for  1004  grams  per  100  c.c.  of  solution,  whilst  for 
the  iodide  the  numbers  are  0-00737  for  41*01  and  0*00747  for  8202 
grams  per  100  c.c.  of  solution.  Anhydrous  barium  chloride  dissolves 
with  development  of  heat ;  an  18'372  gram  solution  shows  an  increase 
in  specific  gravity  equal  to  0*00795  for  each  gram  of  the  salt,  whilst 
each  gram  of  anhydrous  calcium  chloride  showed  an  increase  of 
0-00675.  A  solution  containing  62*1  grams  of  MgS04,7H20  in  100  c.c. 
had  a  sp.  gr.  of  1-271.  D.  A.  L. 

Nature  of  Colloidal  Solutions.  By  C.  Barcjs  and  E.  A. 
SCHNEIDEE  (Zeit.  physikal.  Chem.,  8,  278 — 298). — A  study  of  the  pro- 
perties of  colloidal  solutions  leads  to  the  conclusion  that  such  solu- 
tions consist  of  very  finely  divided  matter  v*^hich  is  held  in  suspension 
in  the  solvent.  In  order  to  obtain  evidence  as  to  the  correctness  of 
the  above  view,  the  authors  have  examined  the  behaviour  of  colloidal 
silver  solutions.     Silver  being  an  excellent  conductor  of  electricity,  a 
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measurement  of  the  resistance  of  sacli  solutions  should  aid  in  deter- 
mining whether  the  silver  particles  are  held  mechanically  in  suspen- 
sion in  the  solution,  or  are  present  as  molecules  in  the  dissolved  state. 
In  the  first  case  the  liquid  would  be  a  non-conductor,  in  the  second 
metallic  conductivity  might  be  expected.  The  experiments  show 
that  colloidal  silver,  either  in  the  solution  or  in  the  solid  condition, 
is  a  non-conductor.  These  results,  taken  in  conjunction  with  the 
other  properties  of  colloidal  solutions,  confirm  therefore  the  views 
expressed  above  as  to  the  nature  of  such  solutions.  H.  C. 

Action  between  Oxides  and  Hydroxides  of  Heavy  Metals 
and  the  Halogen  Compounds  of  the  Alkalis.  By  W.  Bersch 
(Zeit.  physikal.  Chem.^  8,  383 — 395). — A  solution  of  potassium 
chloride  reacts  with  mercuric  oxide  until  a  state  of  equilibrium 
is  reached  between  these  two  substances  and  the  mercuric  chloride 
and  potassium  hydroxide  formed.  Such  reactions  have  been  inves- 
tigated by  the  author  with  regard  to  the  amount  of  alkali  liberated  at 
different  temperatures.  On  the  one  hand,  he  used  the  oxides  of 
mercury,  cadmium,  and  lead  ;  on  the  other,  the  chlorides,  bromides, 
iodides,  and  thiocyanates  of  the  alkalis  and  alkaline  earths. 

He  sums  up  his  results  as  follows  : — 

1.  Some  oxides  (hydroxides)  of  heavy  metals  are  capable  of 
decomposing  halogen  compounds  of  the  alkalis  with  formation  of 
free  alkali. 

2.  If  the  metal  forms  an  insoluble  compound  with  the  halogen, 
then,  if  excess  of  oxide  be  present,  all  the  halogen  is  abstracted  from 
the  solution. 

3.  If  the  compound  of  the  halogen  with  the  heavy  metal  is  soluble, 
a  state  of  equilibrium  is  finally  reached. 

4.  This  is  dependent  on  the  degree  of  dissociation  of  the  dissolved 
substance.  The  more  it  is  dissociated,  the  less  is  the  amount  of  free 
alkali. 

5.  The  state  of  equilibrium  is  influenced  by  the  heat  of  reaction. 
If  heat  is  absorbed,  the  quantity  of  free  alkali  increases  with  rise  of 
temperature  and  vice  versa. 

6.  The  time  required  to  reach  the  final  equilibrium  is  dependent 
on  the  halogen  ;  it  is  smallest  with  the  iodides,  and  diminishes  as 
the  temperature  is  raised. 

7.  The  amount  of  decomposition  is  dependent  only  on  the  halogen. 
The  alkali  metal  with  which  the  halogen  is  combined  has  very  little 
influence  in  the  reaction.  J .  W. 

Velocity  Coefficients  of  Bases.  By  S.  Bugarszky  (Zeit.  physikal. 
Ohem.,  8,  398 — 4)18). — The  author  measured  the  rate  at  which  various 
alkalis  saponified  methyl  acetate,  and  calculated  from  his  data  the 
coefficient  of  velocity  in  each  case  in  absolute  (C.G.S.)  units.  The 
foUowinsf  table  contains  his  results  : — 
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Velocity  Coefficients. 
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Dilution  in  litres. 

20. 

40.                     80. 

100. 

KOH  

132-9 

129-8 
127-2 
124-6 

129-2 

126-4 
125-7 
121-6 
121-2 

124-1 
126-9 

126-1 

LiOH 

NaOH  

Ba/OH)o 

Sr(0H)2 

Ca(0H)2 

126  -4 

A  comparison  of  con d activities    (Ostwald,  /.  pr.    Chem.   [2],    33, 
352)  with  velocity  coefficients  gives  : — 


Base. 

Electrical  conduc- 
tivity.    KOH  =  1. 

Velocity  coefficient. 
KOH  =  1. 

KOH 

1-000 
0-930 
0-888 
0-943 
0-911 
0-897 

1-000 

NaOH 

0-965 

LiOH 

0-972 

Ba(0H)2 

0-944 

Sr(0H)2 

0-915 

Ca(0H)2 

0-911 

The  temperature  of  experiment  was  19*4°. 


J.  W. 


Energy  Content  in  Chemistry  and  Physics.  By  F.  Wali> 
(Zeit.  physikal.  Chem.,  8,  272 — 277). — A  criticism  of  a  former  paper 
by  Meyerhoffer  (this  vol.,  p.  975).  The  author  objects  to  the  method 
of  decomposing  energy  into  the  two  factors  of  content  and  potential, 
as  not  applicable  to  all  forms  of  energy.  The  assumptions  made  iu 
the  thermodynamical  portion  of  Meyerhoffer's  paper  are  also  shown 
to  be  untenable.  H.  C. 

Glass  Air  Pump.  By  M.  Stuhl  (5er.,  24,  2542— 2543).— The 
author  describes  an  air  pump,  made  solely  of  glass,  which  may  be 
used  either  for  exhausting  or  compressing,  and  only  requires  a  water 
pressure  of  1  atmosphere  to  work  efficiently.  For  details  of  construc- 
tion, reference  may  be  made  to  the  sketch  in  the  original  paper. 

H.  G.  C. 

Universal  Gasholder.  By  Eichhorx  (Zeit.  anal.  Chem.,  30, 
446 — 450). — The  special  feature  of  this  gasholder  is  a  tap,  H  (the 
construction  of  which  is  not  described),  which  can  be  adjusted  to  five 
different  positions.  The  nozzle  A  is  to  be  permanently  connected  to 
a  water  supply  giving  a  pressure  of  at  least  1  metre  of  water.  In 
position  a  of  the  tap,  both  inlet  and  outlet  are  closed ;  in  position  h, 
water  can  enter  and  compress  the  gas  ;  in  position  c,  water  enters 
whilst  gas  issues  at  the  nozzle  D  ;  in  position  d,  the  gas  way  is  open, 
but  that  for  water  closed;  and  in  position   e,  water  escapes  at  E, 
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while  gas  enters  at  D.     The  apparatus  can  therefore  be  used  either 
to  supply  gas  under  pressure,  or  as  an  aspirator,  in  which  latter  case 


E  should  be  furnished  with  a  long  fall  tube.  Other  patterns  are  con- 
structed in  which  the  tap  H  may  be  near  the  top  of  the  gas  holder,  el- 
even at  a  distance  from  it.  M.  J.  S. 


Lecture  Experiment  to  Demonstrate  the  Dissociation  of 
Ammonium  Chloride.  By  R.  Blochmann  and  R.  Blochmann 
(Ber,,  24,  2765— 2766).— A  hard  glass  tube,  120—150  mm.  in  length 
and  8 — 9  mm.  in  internal  diameter,  is  sealed  at  one  end,  and  held 
with  the  open  end  uppermost  in  a  perj)endicular  position  by  a  clamp ; 
a  piece  of  wire  gauze,  10  cm.  square,  having  a  hole  in  the  centre  of 
such  a  diameter  that  it  fits  the  tube  tightly,  is  pushed  towards  the 
upper  end  of  the  tube  as  far  as  the  clamp,  its  object  being  to  protect 
this  portion  of  the  tube  from  the  heating.  A  small  quantity  of 
ammonium  chloride  (about  0"05  gram)  is  now  introduced,  and  the 
lower  end  of  the  tube  heated  with  the  full  flame  of  a  Bunsen's  burner 
in  such  a  manner  that  the  point  of  the  inner  zone  of  the  flame  lies  in 
the  same  horizontal  plane  as  the  bottom  of  the  tube.  If  a  piece  of 
red  litmus  paper,  moistened  with  water,  be  placed  within  the  open 
end,  it  becomes  blue  after  about  a  minute;  this  may  be  repeated  two 
or  three  times,  until  at  length  the  alkaline  reaction  is  no  longer 
observable ;  on  now  applying  blue  litmus  paper,  this  soon  becomes 
red.  A.  R.  L. 
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Inorganic   Chemistry. 


Gravimetric  Composition  of  the  Air.  By  A.  Leduc  (Compt. 
rend.,  113,  129 — 132). — The  author  has  previously  shown  that  the 
gravimetric  composition  of  the  air,  as  determined  by  Dumas  and 
Boussingault,  does  not  agree  with  that  calculated  from  Regnault's 
values  for  the  sp.  gr.  of  oxygen  and  nitrogen  respectively  (Abstr., 
1890,  1370).  The  author  has  made  new  experiments,  using  Branner's 
method. 

Long,  thin  sticks  of  pure  phosphorus  were  introduced  into  a  glass 
flask  of  2 — 3  litres  capacity,  and  the  flask  was  rendered  vacuous  and 
weighed,  the  residual  pressure  having  been  previously  measured. 
Air  was  then  allowed  to  enter  slowly,  being  dried  and  purified  by 
passing  over  potassium  hydroxide  and  phosphoric  anhydride.  After 
24  hours  the  balloon  was  again  weighed.  It  was  again  rendered 
vacuous,  the  residual  pressure  measured,  and  the  flask  afterwards 
weighed.  The  difference  between  the  first  and  second  weighings 
gives  the  total  weight  of  the  air,  and  the  difference  between  the  first 
and  third  weighings  gives  the  weight  of  the  oxygen.  Great  care 
was  taken  to  allow  the  flask  to  attain  a  state  of  equilibrium  before 
making  the  weighings,  and  corrections  were  made  for  the  difference 
in  residual  pressure,  the  contraction  of  the  flask  when  made  vacuous, 
and  the  small  quantity  of  gas  in  the  tube  of  the  stop-cock.  Two 
experiments  gave  respectively  23'244  and  23*203  per  cent,  of  oxygen, 
the  mean  being  23-23.  .  C.  H.  B. 

Specific  Gravities  of  Oxygen,  Hydrogen,  and  Nitrogen.    By 

A.  Leduc  (Compt.  rend.,  113,  186 — 189). — The  author  has  redeter- 
mined the  relative  densities  of  hydrogen,  oxygen,  and  nitrogen,  using 
a  glass  flask  furnished  with  a  glass  stop- cock  and  an  improved  mano- 
meter, and  taking  special  precautions  to  prevent  errors  from  the 
wiping  of  the  flask,  &c.  Correction  was  also  made  for  the  contrac- 
tion of  the  flask  when  rendered  vacuous.  The  results  obtained  are  as 
follows : — 

Density.     Air  =  1.  Weight  of  1000  c.c. 

Hydrogen 0-0695  0'08984 

Oxygen 1-1050  — 

Nitrogen 0-9720  — 

Air 1-0000  1-2633 

The  composition  of  air,  calculated  from  the  sp.  gr.  of  its  con- 
stituents, is  oxygen  23-235  per  cent,  by  weight,  and  21-026  per  cent, 
by  volume,  results  which  agree  well  with  those  determined  directly. 

Regnault's  result  for  the  weight  of  a  litre  of  air,  when  corrected 
for  the  contraction  of  the  flask,  is  1-2934,  but  the  separate  determina- 
tions are  less  concordant  than  those  of  the  author  (compare  preceding 
abstract).  C.  H.  B. 
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A  Property  of  Sulphur.  By  C.  Lepierre  (Bull  Soc.  Chim.  [3]^ 
6,  308). — When  fused  sulphur,  at  115^  or  thereabouts,  is  poured  on 
a  printed  surface,  on  cooling,  the  impression  is  found  imprinted  on 
the  surface  of  the  sulphur  which  has  been  in  contact  therewith. 

T.  G.  N. 

Purification  of  Carbon  Bisulphide.  By  A.  Chenevier  (Chem. 
Cenir.,  1891,  ii,  148;  from  V Union  pharm.,  33,  204).— The  un- 
pleasant odour  of  carbon  bisulphide  may  be  entirely  removed  by  the 
following  process  : — To  1  litre  of  carbon  bisulphide,  0-5  c.c.  of  bromine 
is  added  and  allowed  to  remain  for  3 — 4  hours.  The  bromine  is  then 
separated  again  by  shaking  the  carbon  bisulphide  with  a  slight  excess 
of  potash,  or  by  means  of  copper  turnings.  The  carbon  bisulphide 
may  now  be  opalescent,  but  this  is  readily  removed  by  agitating  it 
with  a  little  potassium  chloride,  when  the  filtered  bisulphide  will  ba 
obtained  clear,  colourless,  and  of  agreeable  odour.  It  leaves  no  residue 
on  evaporation.  J.  W.  L. 

Isomorphism  of  Sulphur,  Selenium,  and  Tellurium.    By  W. 

MuTHMANN  (Zeit.  physihal.  Chem.,  8,  396 — 397). — With  reference  ta 
Retgers'  suggestion  (this  vol.,  p.  1152),  that  tellurium  is  not  isomor- 
phous  with  sulphur  and  selenium,  but  rather  with  the  platinum 
metals,  the  author  points  out  that  metallic  tellurium  is  isomorphou& 
with  one  form  of  selenium,  and  thinks  the  coincidence  of  form  with 
osmiridium,  etc.,  fortuitous.  J.  W. 

Phosphorus  Trifluorodichloride.  By  C.  Poulenc  (Compt.  rend.^ 
113,  75 — 78). — Two  half-litre  flasks,  provided  with  leading  tubes  from 
the  upper  and  lower  parts,  and  filled  with  chlorine  and  phosphorus- 
trifluoride  respectively,  are  connected  in  such  manner  that  the  fluoride 
can  be  displaced  by  mercury  into  the  upper  part  of  the  chlorine  flask. 
The  gases  contract  to  half  their  original  volume,  according  to  the 
equation  PF3  +  CI2  =  PF3CI2,  so  that  the  operation  is  complete  when 
the  whole  of  the  fluoride  has  been  transferred.  The  mixture  is  left 
alone  for  some  days  ;  it  must  not  be  shaken  with  mercury,  as  it  is 
slowly  attacked  by  it  even  in  the  cold. 

Phosphorus  trifluorodichloride  thus  prepared  is  a  colourless,  unin- 
flammable gas,  having  a  sharp,  irritating  odour.  It  is  instantaneously 
absorbed  and  decomposed  by  water  and  alkalis.  Its  vapour  density 
is  5"40,  the  theoretical  number  being  5'46.  It  liquefies  under  or- 
dinary pressure  at  —8°.  It  is  decomposed  by  heat  (250°)  or  electric 
sparks  into  phosphorus  pentafluoride  and  pentachloride.  Sulphur 
acts  on  it  at  115°,  forming  sulphur  chloride,  and  a  new  gaseous  com- 
pound, phosphorus  sulphofluoride,  PF3S,  which  has  a  disagreeable 
odour,  is  rapidly  absorbed  by  alkalis,  and  in  contact  with  water,, 
splits  up  quantitatively  into  hydrogen  phosphate,  fluoride,  and 
sulphide.  When  phosphorus  is  heated  with  the  fluorochloride  at  120", 
it  decomposes  it,  forming  phosphorus  trifluoride  and  trichloride.  It 
is  entirely  absorbed  by  sodium.  Magnesium,  aluminium,  iron,  nickel,, 
lead,  tin,  and  mercury  attack  it  at  180°,  forming  metallic  chlorides^ 
and  liberating  phosphorus  trifluoride.     Water  in  small  quantity  de- 
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composes  it,  according  to  the  equation  PF3CI2  +  H2O  =  PF3O  + 
■2HC1 ;  if  a  larger  quantity  is  used,  the  oxjfluoride  is  decomposed, 
according  to  the  equation  PF3O  +  SHaO  =  H3PO4  +  3HF.  Am- 
monia reacts  with  it  to  form  fluorophospJiamide,  PF3(NH2)2,  a  ligrht, 
white  solid,  soluble  in  water.  Jn.  W. 

Arsenious  Oxide  Solutions.  By  E.  G-.  Clayton  (Ghem.  News, 
64,  27). — By  agitating  arsenious  oxide  with  water  at  15°  at  in- 
tervals of  half  an  hour  for  4  hours,  at  intervals  of  20  minutes  for 
i)  hours,  or  at  frequent  intervals  during  4  days,  solutions  containing 
respectively  0'118,  0269  (sp.  gr.  1-0023),  or  0-99  per  cent,  of  the  oxide 
were  obtained.  A  solution  containing  2*22  per  cent,  was  obtained  by 
boiling  the  oxide  with  water  for  an  hour  and  leaving  the  mixture 
for  29  hours,  but  by  continuing  the  boiling  for  4  hours  the  solution  at 
93°  contained  9*52  per  cent.,  and  on  cooling,  after  1^  hours,  8*24  per 
cent. ;  after  45^  hours,  3*28  per  cent.  (sp.  gr.  1'0254)  ;  after  90  hours, 
3"21  per  cent.,  the  arsenious  oxide  being  deposited  in  a  finely- 
divided,  crystalline  state.  Boiling  arsenious  oxide  with  10  per  cent, 
aqueous  potassium  hydroxide  for  3  hours  yielded  a  hot  solution  con- 
taining 34'08  per  cent.,  which,  in  24  hours,  had  deposited  crystalline 
arsenious  oxide,  retaining  14*29  per  cent,  in  solution.         D.  A.  L. 

Boron  Phosphide.  By  A.  Besson  (Compi.  rend.,  113,  78—80). — 
Boron  bromide  unites  with  hydrogen  phosphide  at  ordinary  tem- 
])eratures  to  form  a  light,  white,  amorphous  solid,  having  the  compo- 
sition BBr3,PH3.  This  substance  fumes  abundantly  in  the  presence  of 
moisture,  is  violently  decomposed  by  water,  with  evolution  of  hydrogen 
phosphide,  and  ignites  spontaneously  in  air.  It  can  be  sublimed  in 
a  closed  vessel,  or  in  a  current  of  inert  gas,  and  condenses  in  small, 
highly  refractive  crystals.  At  300°,  it  splits  up  into  hydrogen 
bromide  and  boron  phosphide,  thus  giving  a  convenient  way  of  pre- 
paring the  latter  substance. 

Boron  phosphide  thus  obtained  is  a  brown  solid,  insoluble  in  water, 
but  soluble  in  boiling  concentrated  alkalis,  with  evolution  of  hydrogen 
phosphide.  It  burns  in  air,  takes  fire  when  projected  into  cold 
(hlorine,  and  is  attacked  by  bromine  and  iodine  vapour;  strong 
nitric  acid  destroys  it,  the  mass  becoming  incandescent,  and  even  the 
dilute  acid  dissolves  it  with  a\'idity.  It  gives  off  hydrogen  phosphide, 
when  heated  with  soda-lime,  and  phosphorus,  when  raised  to  a  red 
heat  in  a  current  of  hydrogen ;  in  the  latter  case  the  residue  contains 
both  phosphorus  and  boron,  which  seems  to  point  to  the  existence  of 
a  second,  more  stable  combination  of  these  elements.  When  heated  to 
redness  in  a  stream  of  nitrogen,  boron  phosphide  gives  ofi  phosphorus, 
and  apparently  absorbs  nitrogen,  for  when  the  residue  is  heated  with 
soda-lime,  ammonia,  as  well  as  hydrogen  phosphide,  is  obtained. 

Jx.  W. 

Silicon  Chloriodides.  By  A.  Bessox  (Gompt.  rend.,  112,  1314— 
1316). — The  three  silicon  chloriodides  are  formed  when  vapour  of 
iodine  chloride  is  passed  over  crystallised  silicon  heated  nearly  to 
redness.     SiCU   boils    at    113—114°;    SiClJa   boils   at    172°;    and 
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SiClTa  melts  at  2°,  boils  at  234 — 237°,  and  rapidly  becomes  coloured 
when  exposed  to  the  air. 

Iodine  bromide  seems  to  yield  silicon  bromiodides  under  similar 
conditions,  but  a  large  quantity  of  iodine  is  set  free. 

Sulphur  chloride  under  similar  conditions  yields  silicon  chloride 
and  free  sulphur,  but  at  a  bright-red  heat  silicon  chlorosulphides  are 
formed  ;  these  are  under  investigation.  C.  H.  B. 

Silicon  Bromiodides.  By  A.  Besson  (Compt  rend.,  112,  1447 — 
1449). — Silicobromoform,  when  heated  in  a  sealed  tube  at  200 — 250° 
with  iodine,  yields  the  bromiodide  SilBra ;  a  small  quantity  of  higher 
substitution  products  is  formed  at  the  same  time. 

Dry  hydriodic  acid  acts  on  silicon  bromide  at  a  little  below  a  red  heat, 
giving  substitution  products,  the  main  constituent  being  SilBrg ;  the 
yield  is  small. 

Bromine  moniodide,  when  distilled  over  crystalline  silicon,  main- 
tained at  nearly  a  red  heat,  yields  the  three  possible  bromiodides, 
together  with  some  silicon  bromide  and  iodide.  The  product  may 
be  decolorised  by  fractionation  over  copper.  The  separation  of  the 
bromiodides  is  very  difficult.  Silicon  bromiodides  colour  rapidly  in 
the  air ;  they  absorb  dry  ammonia  gas  with  the  production  of  white, 
solid  compounds  decomposed  by  water.  Silicon  bromide  in  which 
much  iodine  has  been  dissolved  may  be  used  in  place  of  the  iodine 
bromide  ;  with  the  chloride,  no  reaction  occurs. 

The  bromiodide  SilBrg  is  a  colourless  liquid,  distilling  at  192°  ; 
it  may  be  cooled  to  —20°  without  solidifying,  but,  when  solid,  melts  at 
14°.  The  bromiodide  SilaBrj  is  a  white  solid,  which  melts  at  about 
38°,  and  distils  at  230 — 231°.  The  remaining  compound,  SilgBr,  is 
also  a  white  solid,  melts  at  53°,  and  distils  at  255° ;  it  is  difficult  to 
separate  from  silicon  iodide.  W.  T. 

Silicon  Selenide.  By  P.  Sabatier  (Compt.  rend.,  113, 132 — 133). 
— When  crystallised  silicon  is  heated  to  redness  in  a  current  of  dry 
hydrogen  selenide,  it  is  converted  into  silicon  selenide,  without  incan- 
descence, at  a  temperature  below  the  boiling  point  of  selenium.  The 
selenide  has  the  composition  SiSco,  and,  after  fusion,  is  a  hard, 
lustrous  mass,  of  semi-metallic  appearance.  Cold  water  decomposes  it 
with  evolution  of  hydrogen  selenide  and  separation  of  silica,  but 
after  a  time  decomposition  slackens,  and,  although  it  is  accelerated  on 
warming,  the  silicon  selenide  is  never  completely  decomposed,  prob- 
ably because  it  is  protected  by  the  silica  that  separates.  With 
potassium  hydroxide  solution,  which  dissolves  both  the  hydrogen 
selenide  and  the  silica,  decomposition  becomes  complete  after  some 
time.  Aqua  regia  acts  gradually  on  the  selenide  with  separation  of 
hydrated  silica.  Under  ordinary  conditions,  silicon  selenide  evolves  a 
very  irritating  odour,  due,  doubtless,  to  the  hydrogen  selenide  formed 
by  the  action  of  the  moisture  in  the  atmosphere.  At  a  red  heat  in  a 
current  of  air  or  dry  oxygen,  the  selenide  is  converted  into  silica, 
selenious  anhydride,  and  selenium.  C.  H.  B. 
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Carbon  Tetriodide.  By  H.  Moissan  (Compt.  rend.,  113,  19—22). 
— Carbon  tetrachloride  reacts  witli  boron  iodide,  BI3  (this  vol., 
p.  979),  to  form  carbon  tetriodide  and  boron  chloride.  The  tetra- 
chloride, which  should  be  free  from  chloroform  to  avoid  the  forma- 
tion of  iodoform,  is  best  heated  in  excess  with  crystals  of  boron  iodide 
in  a  sealed  tube  at  90°  for  an  hour ;  the  tetriodide  separates  after  a 
time  in  theoretical  quantity,  forming  fine  crystals,  which,  after  wash- 
ing with  sodium  hydrogen  sulphite  solution  to  remove  adherent  traces 
of  iodine,  are  red  in  colour,  and  after  slow  sublimation  in  a  vacuum 
at  100°,  resemble  artificial  rubies  in  lustre  and  shade. 

Heated  at  140"  in  a  current  of  hydrogen,  carbon  tetriodide  is  re- 
duced to  iodoform.  It  is  attacked  by  chlorine,  with  the  formation  of 
carbon  tetrachloride  and  the  chlorides  of  iodine.  Warmed  g^ently  in 
dry  oxygen,  it  is  decomposed  into  iodine  and  carbon.  It  reacts 
violently  with  fused  sulphur,  iodine  and  carbon  being  set  free,  and 
an  unspecified  compound  of  sulphur  and  iodine  being  formed  ;  if,  how- 
ever, it  is  heated  to  50°  with  powdered  sulphur,  carbon  bisulphide  and 
sulphur  iodide  are  produced.  Phosphorus  acts  energetically  on  it. 
When  ground  in  a  mortar  with  potassium  or  sodium,  the  mass 
becomes  incandescent,  carbon  is  liberated,  and  the  alkali  iodide  is 
formed ;  mercury  and  powdered  silver  also  attack  it.  Heated  with 
water  at  50°,  in  a  sealed  tube  from  which  the  air  has  been  removed, 
it  slowly  decomposes.  Hydrogen  chloride  and  iodide  have  no  action 
on  it  in  the  cold,  but  when  heated  with  it,  reduce  it  to  iodoform  and 
liberate  iodine.  Jn.  W. 

Action  of  Light  on  Silver  Chloride.  By  Guxtz  (Compt.  rend., 
113,  72—75  ;  compare  Hitchcock,  Abstr.,  1890,  213 ;  this  vol.,  p.  1155  ; 
Richardson,  Trans.,  1891,  536). — When  silver  chloride,  spread  in  thin 
layers  upon  glass  slips,  is  exposed  to  light,  there  is  at  first  no  darken- 
ing or"  loss  of  weight,  but  if  it  is  treated  at  this  stage  with  a  photo- 
graphic developer,  such  as  ferrous  oxalate,  it  is  reduced  to  the  metallic 
state,  showing  that  a  modification  has  taken  place  in  its  constitution. 
A  similar  modification  is  stated  to  be  brought  about  by  boiling  silver 
chloride  with  water  in  a  reflux  apparatus  in  the  dark  for  some  hours. 

The  disengagement  of  chlorine  may  be  rendered  evident  by  con- 
centrating a  beam  of  sunlight  on  the  chloride.  The  residual  product  in 
the  early  stages  of  the  action  is  stated  to  be  silver  subchloride,  AgjCl, 
identical  with  that  prepared  from  the  subfluoride ;  if  treated  with 
ammonia  or  potassium  cyanide,  metallic  silver  is  left,  but  dilute  nitric 
acid  does  not  dissolve  it.  The  author  states  that  he  has  found  that  the 
formation  of  this  subchloride  from  the  chloride  is  attended  with  absorp- 
tion of  heat  =  28' 7  cal.,  and  considers  that  this  explains  the  increased 
rapidity  of  the  action  when  substances  capable  of  absorbing  chlorine 
and  giving  up  heat  are  present.  Silver  subchloride,  prepared  in  either 
of  the  above  ways,  is  decomposed  by  the  further  action  of  light  into 
silver  and  chlorine. 

Since  both  the  metal  and  its  subchloride  are  opaque,  the  final  pro- 
duct of  the  action  of  light  on  a  layer  of  silver  chloride  usually  consists 
of  an  upper  layer  of  metallic  silver,  an  intermediate  layer  of  sub- 
chloride, and  a  lower  layer  of  unchanged  chloride.  Jn.  W. 
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Silver  Fluoride.  By  H.  Moissan  {Bull.  Soc.  CUw.  [3],  5, 
456 — 458). — A  solution  of  well-washed  silver  carbonate  in  hydro- 
fluoric acid  is  evaporated  to  dryness,  with  constant  stirring,  in  a 
platinum  basin,  and  the  resulting  black,  pulverulent  mass  is  dissolved 
in  water  and  filtered.  The  clear  filtrate,  which,  w^hen  left  in  contact 
with  silver  foil,  yields  crystalline  silver  subfluoride  (compare  Abstr., 
1890,  1055),  is  evaporated  in  the  dark  in  a  vacuum  over  sulphuric  acid. 
As  thus  ot)tained,  silver  fluoride  forms  a  yellow,  transparent,  tough, 
elastic  mass,  which  is  soluble  in  water,  and  melts  at  a  dull-red  heat 
(the  temperature  as  determined  by  Le  Chatelier's  thermo-electric 
method  is  435").  Silver  fluoride  reacts  violently  with  the  chlorides 
of  phosphorus,  silicon,  and  boron,  and  with  phosphorus  oxychloride, 
yielding  the  corresponding  fluorine  compounds  of  the  non-metal  and 
silver  chloride.  T.  Gr.  N. 

Electrolysis  of  Barium  Chloride.  By  C.  Limb  (Compt.  rend., 
112,  1434 — 1436). — The  author  has  been  unable  to  obtain  metallic 
barium  by  the  electrolysis  of  fused  pure  barium  chloride  or  of  its  ad- 
mixture with  sodium  chloride. 

The  electrolyte  was  contained  in  a  crucible  of  500 — 600  c.c.  capacity 
and  a  current  passed  from  a  small  dynamo  arranged  to  maintain  a 
constant  difference  of  potential  of  10  volts.  The  anode  consisted  of  a 
carboD  plate,  5  cm.  in  length,  and  was  separated  by  a  bottomless, 
porous  cylinder  from  a  wrought  iron  cathode.  The  current  passing 
at  first  was  about  30  amperes ;  with  the  pure  salt,  this  quickly  fell  to 
2  or  3  amperes,  but  the  original  strength  was  soon  regained  on 
agitating  the  cathode ;  with  the  mixture,  the  electrolysis  was  regular. 
In  both  cases  there  was  an  abundant  evolution  of  chlorine.  The 
cathode,  when  plunged  into  water,  only  in  a  single  case  gave  off  a 
bubble  of  hydrogen  when,  according  to  Faraday's  law,  there  should 
have  been  260  grams  of  metal.  The  infusible,  non-conducting  deposit 
on  the  cathode  was  found  to  contain  considerably  less  chlorine  than 
the  amount  required  by  the  barium  and  sodium  present  to  form 
normal  chlorides,  when  due  allowance  had  been  made  for  a  certain 
amount  of  free  barium  oxide.  The  conclusion  was  therefore  drawn 
that  some  subchloride  of  barium  was  formed.  W.  T. 

Hardening  of  Plaster  Casts.  By  M.  Dennstedt  (Ber.,  24, 
2557 — 2558). — The  method  consists  in  soaking  the  cast  in  a  solution 
of  silicic  acid  prepared  by  means  of  a  dialyser,  drying  in  a  warm  place, 
and  then  soaking  in  a  solution  of  barium  hydroxide  at  60 — 70°,  and 
again  drying.  A  hard,  compact  casting  is  also  obtained  by  mixing 
the  plaster  of  Paris  with  aluminium  or  zinc  hydroxide  before  casting 
and  afterwards  soaking  in  silicic  acid.  E.  C.  H. 

Preparation  of   Crystalline   Monocalcium  Phosphate.     By 

G.  PoiNTET  (Bull  Soc.  Chim.  [3],  5,  254— 256).— Neither  the  crys- 
talline nor  the  honey-like  commercial  variety  of  monocalcium  phos- 
phate corresponds  with  the  formula  CaH4(P04)2,  owing  to  the 
free  sulphuric  acid  in  the  crude  liquor  acting  on  the  phosphate 
during  evaporation.  By  leaving  tricalcium  phosphate  in  contact  with 
VOL.  LX.  5   c 
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a  solution  of  the  honej-like  commercial  variety  for  some  time,  a  solu- 
tion is  obtained  which,  on  gentle  evaporation,  yields  crystals  of  pure 
monocalcium  phosphate.  T.  G.  N". 

Action    of   Acetates   on   Monocalcimn  Phosphate.     By   H. 

Causse  (Bull.  Soc.  Ghim.  [3],  5,  298). — If  monocalcium  phosphate  (50 
grams)  is  dissolved  in  water,  and  glacial  acetic  acid  (25  grams)  added 
to  the  filtered  solution,  the  subsequent  addition  of  a  few  c.c.  of  an 
ajkali  acetate  solution  causes  a  turbidity,  and  the  deposition  after 
some  days  of  rhomboidal  scales  of  dicalciura  phosphate  of  the  formula 
CaHP04  +  2H2O.  Similar  crystals  are  obtained  when  cold  saturated 
solutions  of  sodium  phosphate  (1500  c.c.)  and  calcium  chloride  (400 
c.c.)  are  mixed  with  fuming  hydrochloric  acid  (100  c.c),  and  a  few 
drops  of  potassium  acetate  solution  added  to  the  mixture. 

T.  Q.  N. 

Thallium  Compounds.  By  C.  Lepierre  and  M.  Lachaud  (Compt. 
rend.,  113,  196 — 198). — A  boiling  solution  of  112  grams  of  potassium 
hydroxide  per  litre  can  dissolve  about  3'5  grams  of  thallium  chromate, 
which  separates  on  cooling  in  hexagonal  prisms,  terminated  by  hexa- 
gonal pyramids.  These  crystals  belong  to  the  rhombic  system,  so 
that  thallium  chromate  is  isomorphous  with  potassium  sulphate. 
No  basic  thallium  chromates  are  obtained  similar  to  those  formed  by 
lead  chromate. 

When  thallium  chromate  is  projected  into  fused  potassium  hydroxide, 
soluble  potassium  chromite,  Cr203,3K20,  and  insoluble  thallic  oxide 
are  formed.  The  latter  remains  in  the  foi-ni  of  hexagonal  plates  when 
the  product  is  treated  with  water;  sp.  gr.  =  5'56.  It  is  insoluble  in 
water,  and  dissolves  with  difficulty  in  sulphuric  acid  but  more  readily 
in  hydrochloric  acid. 

If  thallium  chromate  is  fused  for  a  long  time  with  potassium 
nitrate,  a  small  quantity  of  thallic  oxide  is  formed,  but  the  greater 
part  of  the  chromate  remains  unaltered.  If  a  mixture  of  thallium  and 
potassium  chromates  is  fused  with  the  potassium  nitrate,  a  crj^stallised 
double  chromate,  KTlCrOi,  is  obtained.  Lead  chromate  does  not  com- 
bine with  thallium  chromate. 

When  freshly  prepared  thallous  chloride  is  treated  with  a  highly 
concentrated  solution  of  20  parts  of  chromic  acid,  crystals  of  thallium 
chlorochromate,  TlCrOsCl,  separate.  They  are  small  prisms  with  a 
square  base,  and  are  decomposed  by  water  with  formation  of  thallous 
chloride  and  chromic  acid.  C.  H.  B. 

Copper  Hydrides.  By  A.  Leduc  (Compt.  rend.,  113,  71 — 72). — 
On  passing  a  stream  of  hydrogen  for  about  two  hours  over  a  quantity 
of  copper,  contained  in  a  combustion  tube,  heated  to  cherry-redness 
at  the  middle  and  to  300°  at  the  ends,  a  solid  of  a  hyacinth-red  colour 
was  formed  at  those  parts  which  had  reached,  but  not  exceeded, 
dull  redness,  and  when  these  parts  were  subsequently  heated  to  bright 
redness  in  a  stream  of  carbonic  anhydride,  the  escaping  gas  was  found 
to  contain  hydrogen,  together  with  a  little  carbon  monoxide.  The 
substance  is  believed  to  be  a  new  hydride  of  copper.  Jx.  W. 
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Action  of  Water  on  Basic  Copper  Salts.  By  G.  Rousseau  and 
G.  TiTE  (Gompt.  rend.,  113,  191 — 193). — Basic  cupric  nifcrafce,  when 
heated  with  water  in  sealed  tubes  at  160°  for  20  hours,  is  completely 
converted  into  black,  amorphous  cupric  oxide,  the  water  becoming 
strongly  acid.  The  basic  nitrate  in  the  dry,  solid  state  only  decom- 
poses at  about  400",  and  Rousseau  has  shown  that  it  can  be  formed  by 
heating  concentrated  solutions  of  cupric  nitrate  with  marble  between 
180°  and  330°. 

Basic  cupric  sulphate  is  not  decomposed  by  water  below  220°,  and 
•decomposition  is  only  complete  after  heating  for  150  hours  at 
240 — 250°.  As  a  rule,  the  cupric  oxide  is  pseudomorphous  after  the 
basic  sulphate,  but  sometimes  it  forms  opaque,  elongated  prisms. 

Atacamite  is  not  affected  by  water  at  200° ;  between  200°  and  210° 
it  darkens  slightly,  but  at  240°  the  decomposition  is  almost  complete 
after  24  hours.  At  this  temperature,  however,  the  oxychloride  itself 
dissociates  into  the  oxide  and  the  chloride,  so  that  the  water  plays  no 
part  except  forming  a  solvent  for  the  chloride. 

Basic  cupric  phosphate  is  not  affected  by  water  at  275°,  even  after' 
three  days. 

The  decompositions  are  in  accordance  with  thermochemical  data, 
the  reaction  being  determined  at  a  moderately  high  temperature  by 
the  increase  in  the  heat  of  solution  of  the  liberated  acid.  The  progress 
■of  the  decompositions  resembles  the  saponification  of  ethereal  salts,  as 
already  observed  by  Saint  Gilles  in  the  case  of  ferric  acetate. 

C.  H.  B. 

Copper  Phosphates.  By  J.  Steinschneider  (Chem.  Centr.,  1891, 
ii,  51 — 52;  Dissertation,  Halle,  1890). — The  author  has  obtained  the 
following  copper  phosphates  by  the  action  of  disodium  hydrogen  phos- 
phate on  copper  sulphate : — 

a.  By  employing  an  excess  of  copper  sulphate,  a  double  salt  of 
the  formula  3Cu3P208,NaH2P04  is  formed ;  if  the  copper  sulphate 
be  present  in  very  large  excess,  Rammelsberg's  normal  phosphate, 
CugPaOg,  is  formed.  Both  these  salts,  if  subjected  to  protracted 
washing  under  pressure,  are  converted  into  the  compound  4CuO,P205, 
already  described  by  Debi-ay,  Sarrazin,  and  Friedel.  Sodium  acetate 
precipitates  the  double  salt  3Cu3P208,NaC2H302  from  the  filtrate. 

b.  By  employing  an  excess  of  sodium  phosphate,  two  double  salts 
are  formed,  namely,  2Cu3Po08,N'a2HP04  and  3Cu3P208,Na2HP04 ;  the 
former  is  formed  first  and  is  converted  into  the  latter  by  continued 
washing. 

By  the  action  of  disodium  hydrogen  phosphate  on  cupric  chloride, 
the  following  phosphates  are  formed  : — 

a.  When  an  excess  of  cupric  chloride  is  employed,  the  double 
salt  3Cu3Po08,2iS"aCl  is  principally  formed,  although  sometimes  it  is 
mixed  with  the  phosphate,  4CuO,P205,  and  the  oxychloride,  CuOjCuClo; 
in  one  case  the  salt  had  the  formula  5Cu3P208,3NaCl. 

h.  If  an  excess  of  the  sodium  phosphate  is  employed,  the  same 
phosphate,  3Cu3P208,2N'aCl,  is  formed  as  in  the  case  of  employing  an 
excess  of  cupric  chloride. 

By  the  action  of  the  sodium  phosphate  on  cupric  nitrate,  the  follow- 
ing phosphates  are  obtained  : — 

5  c  2 
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a.  By  employing  a  slight  excess  of  the  cupric  nitrate,  tlie  double 
salt  Cii3P208,NaH2P04  is  formed,  whilst  if  the  cupric  nitrate  is 
present  in  very  large  excess,  the  normal  phosphate,  CugPoOs,  together 
with  a  small  quantity  of  tasic  cnpric  nitrate  is  obtained. 

h.  If  the  sodium  phosphate  is  employed  in  excess,  a  double  salt 
of  the  formula  18CuO,3Na20,8P205,  or  eCuaPzOg  +  3Na20,P205,  is 
formed,  which  is  decomposed  by  washing. 

The  basic  phosphate,  4CuO,P205,  with  1  mol.  H2O,  is  obtained  by 
washing  the  normal  phosphate,  CugPaOg,  and  corresponds  with  tlie 
mireral  libethenite.  If  boiled  with  silver  nitrate,  it  remains  unchanged, 
whilst  the  normal  cupric  phosphate  is  quantitatively  converted  into 
cupric  nitiate  under  similar  conditions.  With  ammonia  or  ammonium 
carbonate,  the  basic  phosphate  dissolves  very  slowly,  whilst  cupric 
phosphate  is  readily  dissolved  by  these  reagents.  Barium  hydroxide 
decomposes  the  normal  phosphate,  but  does  not  react  with  the  basic 
phosphate.  Potassium  iodide  reacts  with  the  normal  phosphate  but 
not  with  the  basic  phosphate.  Sodium  thiosulphate  dissolves  the 
normal  phosphate  at  ordinary  temperatures,  but  the  basic  phosphate 
is  only  dissolved  at  a  boiling  heat. 

If  copper  carbonate  is  warmed  at  TO"*  with  phosphoric  acid,  the 
salt  SCuOjPjOs  +  3H2O  is  obtained,  whilst  if  the  carbonate  is 
neutralised  with  phosphoric  acid,  an  acid  salt,  CuO,P205,  is  found  in 
the  filtrate.  Whilst  the  phosphates  of  copper  show,  generally,  a  great 
similarity  to  the  copper  arsenates  (this  vol.,  p.  644),  the  phosphates 
corresponding  with  the  arsenates  8CuO,3As205  and  5CuO,2As205 
have  not  been  prepared,  and  only  the  normal  copper  phosphate  and 
double  salts  are  obtained.  On  the  other  hand,  whilst  the  normal 
phosphate  is  readily  prepared  by  employing  an  excess  of  the  reacting 
copper  salt,  the  normal  arsenate  was  obtained  with  difficulty. 

J.  W.  L. 

Erbirnn  and  Didymium.  By  G.  Kruss  (Annalen,  265,  1—27). 
— It  has  been  shown  by  Marignac,  Soret,  Nilson,  Cleve,  and  Brauner 
that  erbium  earth,  which,  about  15  years  ago,  was  considered  to  be 
the  oxide  of  the  element  erbium,  consists  of  at  least  seven  diiferent 
substances,  namely,  of  scandium,  ytterbium,  thulium,  erbium,  terbium^ 
the  ytterite  earth,  and  those  earths  denoted  with  X  by  Soret.  The 
more  recent  researches  of  Lecoq  de  Boisbaudran  have  afforded 
evidence  which  proves  that  Soret's  X-earth,  or  Clove's  holmium, 
consists  of  at  least  two  elements,  whilst  Crookes'  investigations  have 
shown  that  the  ytterite  earth  is  composed  of  more  than  one  oxide. 
The  substance  previously  known  as  didymium  has  also  been  found  to 
be  a  compound  and  to  consist  of  samarium  and  the  real  didymium ; 
according  to  Auer  von  Welsbach,  the  last-named  substance  consists 
of  at  least  two  "  elements,"  neo-  and  praseo-didymium,  both  of  which 
are  probably  compounds,  as  has  been  shown  by  Kriiss  and  Nilson. 

The  author  has  made  a  number  of  experiments,  with  the  object  of 
isolating  some  of  the  constituents  of  the  erbium  and  didymium  groups, 
employing  the  best  known  methods ;  although  it  is  possible  in  this 
way  to  obtain  preparations  in  the  spectra  of  which  the  relative  inten- 
sities of  the  absorption  lines  are  quite  different  from  those  usually 
observed,  absolutely  pure  substances,  whose  molecular  weights  remain. 
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constant  on  further  treatment,  could  not  be  obtained.  Several  new 
methods  of  separation  have,  therefore,  been  studied,  and  the  older 
processes  have  also  been  subjected  to  a  more  rigorous  examination ; 
the  results  are  given  below. 

The  separation  of  the  erbium  and  didymium  earths  can  be  partially 
effected  by  fractional  crystallisation  with  potassium  hydrogen  sulph- 
ate; although  in  this  way  the  didymium  is  accumulated  in  the  first, 
and  the  erbium  earths  in  the  last,  fractions,  a  complete  isolation  of 
the  former  was  found  to  be  impossible.  Experiments  were  then 
made  to  try  and  separate  the  didymium  by  fractional  precipitation 
with  ammonia ;  for  this  purpose,  a  large  quantity  (rather  more  than 
1  kilo.)  of  the  mixed  oxides  obtained  from  gadolinite  from  Hittero 
and  Ytterby,  was  first  freed  from  iron  and  some  cerium,  and  then  a 
neutral  solution  of  the  nitrates  submitted  to  a  systematic  fractional 
precipitation  with  dilute  ammonia.  The  spectrum  of  a  concentrated 
solution  of  the  nitrate  of  the  didymium  oxide  obtained  in  this  manner 
from  the  last  fractions  showed  no  erbium  bands,  and  the  nitric  acid 
solution  of  the  first  fractions  was  quite  free  from  didymium.  The 
earths  were,  however,  in  both  cases,  mixed  with  colourless  oxides,  the 
didymium  being  probably  accompanied  by  lanthanum,  samarium, 
yttrium,  and  terbium,  and  the  erbium  by  holmium,  thulium,  scandium, 
ytterbium,  and  cerium,  assuming  that  all  these  substances  were 
present  in  the  original  material,  in  order  to  prepare  pure  didymium 
oxide  from  the  impure  compound  obtained  as  just  described,  it  is  first 
converted  into  the  nitrate,  the  solution  mixed  with  a  large  excess  of 
soda,  and  then  treated  with  chlorine,  when  the  hydroxides  of  didymium, 
lanthanum,  and  of  the  colourless  earths  pass  into  solution,  whilst  the 
undissolved  cerium  hydroxide  retains  only  a  small  quantity  of  didym- 
ium ;  the  filtrate  is  then  freed  from  chlorine,  the  earths  precipitated 
with  ammonia,  and  converted  into  nitrates.  The  almost  neutral 
solution  is  now  treated  with  potassium  sulphate ;  the  crystalline  pre- 
cipitate contains,  besides  didymium,  some  samarium  and  perhaps 
scandium  and  lanthanum,  whilst  yttrium  and  traces  of  samarium, 
erbium,  terbium,  and  ytterbium,  if  present,  pass  into  the  filtrate ;  in 
the  actual  experiment,  the  filtrate  seemed  to  contain  principally 
yttrium  and  a  small  quantity  of  terbium.  After  repeating  the  treat- 
ment with  potassium  sulphate,  the  didymium  potassium  sulphate  is 
precipitated  with  ammonia,  the  washed  precipitate  dissolved  in  sulph- 
uric acid,  and  the  anhydrous  sulphate  dissolved  in  ice-cold  water;  on 
gradually  heating  this  solution,  no  separation  of  lanthanum  sulphate 
occurred,  so  that  the  preparation  evidently  consisted  of  pure  didymium 
sulphate.  The  atomic  weight  of  the  didymium  present  in  this  salt 
was  found  to  bo  K,^'^  =  145 ;  its  isolation  from  gadolinite  in  tho 
manner  described  is  a  comparatively  simple  matter. 

When  a  neutral  solution  of  the  chlorides  of  erbium,  ytterbium,  and 
yttrium  in  50  per  cent,  alcohol  is  mixed  with  excess  of  a  solution  of 
aniline  in  the  same  solvent  at  0°,  no  precipitation  occurs ;  when,  how- 
•ever,  the  mixture  is  kept  for  some  time  until  it  attains  the  ordinary 
temperature,  a  precipitate  is  gradually  formed.  In  this  way  the 
various  components  of  the  solution  can  be  partially  separated  from 
one  another,  as  is  shown  by  the  fact  that  when  a  solution  of  a  mixed 
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oxide,  R"^  =  161*81,  is  subjected  to  this  treatment,  a  precipitate,  R"^  =: 
168'75,  and  a  filtrate  containing  an  oxide,  R^^^  =  158*38,  are  ob- 
tained. 

When  a  neutral  solution  of  the  mixed  gadolinite  earths  is  treated 
with  a  concentrated  solution  of  ammonium  carbonate,  kept  for  24 
hours,  filtered,  and  the  residue  washed  with  ammonium  carbonate, 
the  precipitated  basic  didjmium  carbonate  is  almost  free  from  erbium 
earths ;  on  passing  a  stream  of  air  through  the  filtrate,  basic  carbon- 
ates of  the  erbium  earths,  containing  only  a  small  quantity  of  di- 
dymium,  are  precipitated. 

A  partial  separation  of  the  didymium  and  ytterite  earths  can  be 
effected  by  treating  a  solution  of  the  mixed  nitrates  with  a  concen- 
trated solution  of  potassinm  oxalate,  digesting  for  24  hours,  and  then 
filtering ;  the  residue  shows  only  slight  indications  of  erbium  lines  on 
spectroscopic  examination,  and  consists  principally  of  didymium  and 
holmiura,  whilst  the  filtrate  is  almost  free  from  didymium,  but  con- 
tains considerable  quantities  of  erbium  and  yttrium  or  scandium. 
When  this  filtrate  is  evaporated  to  dryness,  ignited,  and  the  residue 
extracted  with  water,  a  solution  of  scandium,  containing  only  a  little 
erbium,  and  probably  also  traces  of  didymium,  is  obtained. 

By  fractionally  precipitating  with  alcohol,  a  neutral  solution  of  the 
nitrate  of  the  didymium  (R"^  =  144 — 145),  obtained  as  described 
above,  a  nitrate  of  a  colourless  earth,  which  is  insoluble  in  alcohol,  is 
precipitated ;  atomic  weight  determinations  made  with  a  carefully 
purified  sample  of  this  earth  gave  R^"  =  111*6  as  the  average  of 
three  experiments,  and  this  value  underwent  no  appreciable  change 
on  continuing  the  fractional  precipitation  with  alcohol. 

F.  S.  K. 

Melting  Point  and  Crystalline  Form  of  Aluminium  Chloride. 
By  K.  Seubert  and  W.  Pollard  (Ber.,  24,  2575— 2578).— The 
aluminium  chloride  was  prepared  by  heating  aluminium  foil  in  a* 
current  of  dry  hydrogen  chloride,  and  was  quite  white.  The  resub- 
limed  product  melts  at  193 — 194°,  but  sublimes  and  seems  to  boil  at 
175 — 179°.  When  heated  in  a  closed  tube  at  200°,  it  is  obtained,  on 
cooling,  in  colourless,  lustrous,  six-sided  tablets,  which  adhere  to  the 
walls  of  the  tube.  These  crystals  are  mostly  composed  of  three 
individuals  twinned  together,  and  show  rhombic  symmetry.  The 
positions  of  extinction  are  120°  from  one  another.  The  apparent 
angle  of  the  optic  axis  in  air  is  about  12°.  The  crystals  are  optically 
negative.  E.  0.  R. 

Action  of  Nitric  Acid  on  Iron.  By  H.  Gautier  and  G.  Charpy 
(Compt.  rend.,  112,  1451 — 1453). — At  the  ordinary  temperature,  per- 
fectly clean  iron  placed  in  nitric  acid  of  specific  gravity  greater  than 
1*21  does  not  give  any  disengagement  of  gas ;  it  is,  however,  slowly 
attacked,  with  formation  of  iron  nitrate,  traces  of  ammonia,  and  nitro- 
gen peroxide,  which  remain  in  solution.  The  nitric  acid  which  has 
been  in  contact  with  iron  for  some  time  gives  a  precipitate  on  neutral- 
isation with  potash.  The  following  table  shows  the  effect  of  acid  of 
different  concentrations  on  the  weight  of  a  piece  of  iron  at  the  ordi- 
nary temperature  : — 


INORGANIC   CHEMISTRY.  1427 

Acid  of  specific  gravity 1-28 ;  1-34 ;  1-38  ;  1-48  ;  1'53 

-n  i.  1  £   r  (1)     fij'St     two 

wJilTVoT^lJ  days....     0-82;  0-75;  029;  0-.34;  5-80 

weigtit    tor    Z4<  ^2)    grst    tg^ 

hoars  during        [_  ^^^^.^  _  _    _      ^.^g  .  ^.^^  .  ^.^ ,  .  ^.33 .   5.^^^ 

The  E.M.F.  of  an  iron  |  platinum  |  nitric  acid  cell  diminishes  rapidly 
as  the  strength  of  the  acid  increases  from  a  sp.  gr.  below  1'21  to  higher 
densities.  In  the  latter  case,  it  is  about  0*15  volt,  and  corresponds  with 
solution  of  the  iron,  for,  with  circuits  of  different  resistances,  different 
intensities  are  obtained.  By  raising  the  temperature,  the  limit  of 
specific  gravity  of  the  acid  giving  disengagement  of  gas  and  rapid 
attack  is  raised.  At  60°  it  is  only  with  concentrations  above  1"38 
that  no  disengagement  of  gas  occurs.  The  limit  is  also  raised  by  the 
presence  of  oxide  on  the  surface  of  the  iron ;  this  is  due  to  local  heat- 
ing caused  by  the  solution  of  the  oxide.  If  the  iron  be  agitated  in 
the  acid  until  perfectly  clean,  it  then  behaves  exactly  as  if  the  surface 
had  not  been  coated  with  oxide.  The  same  effect  is  produced  if  the 
oxide  be  electrolytically  reduced. 

The  passive  state  of  iron  cannot  be  dae  to  the  production  of  a  film 
of  gas  or  of  oxide  upon  the  surface  of  the  iron,  but  is  probably  pro- 
duced by  fuming  nitric  acid,  owing  to  the  modification  which  the 
latter  causes  in  the  oxide  of  iron,  by  which  the  oxide  is  rendered 
insoluble  in  the  acid. 

This  modification  probably  consists  in  a  dehydration,  for  if  rusty 
iron  be  heated  for  some  time  at  140°,  the  acid  of  ordinary  concentra- 
tion no  longer  dissolves  it  with  evolution  of  gas. 

Nitric  acid,  whatever  its  concentration  may  be,  attacks  iron.  The 
attack  may  be  rapid  and  accompanied  by  evolution  of  gas,  or,  as  is  the 
case  in  the  so-called  passive  state  of  iron,  it  may  be  slow  and  without 
disengagement  of  gas.  W.  T. 

A  Volatile  Compound  of  Iron  and  Carbonic  Oxide.  Nickel- 
carbon-oxide.  By  Berthelot  (Compt.  rend.,  112,  1343 — 1349). 
—  Finely- divided  iron  is  obtained  by  reducing  carefully  washed  and 
dried,  precipitated  ferric  oxide  in  hydrogen  at  the  lowest  possible 
temperature,  or  by  heating  ferrous  oxalate  and  completing  its  reduc- 
tion in  hydrogen. 

The  reduced  iron  is  treated  with  carbonic  oxide  at  about  45°, 
when  the  gas  becomes  charged  with  a  volatile  iron  compound.  The 
charged  gas  is  washed  and  burnt  at  the  drawn-out  extremity  of  a 
glass  tube ;  the  flame  is  whiter  and  brighter  than  that  of  carbonic 
oxide  alone,  and  gives  a  characteristic  spectrum.  When  a  porcelain 
dish  is  held  in  the  flame,  a  film  is  deposited,  which  dissolves  in 
hydrochloric  acid,  yielding  a  solution  which  gives  the  ordinary  iron 
reactions.  The  gas,  when  passed  through  a  narrow  glass  tube  heated 
to  redness,  deposits  a  metallic  substance,  consisting  of  iron  with  a 
little  carbon.  The  charged  gas,  when  treated  with  strong  hydro- 
chloric acid,  yields  iron  chloride,  and  when  confined  in  a  flask  partly 
filled  with  aerated  water,  a  slow  oxidation  takes  place,  ferric  oxide 
separating  at  the  end  of  several  days.     The  proportion  of  iron-carh' 
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onyl  formed  is  very  small,  and  the  author  did  not  succeed  in  isolating 
it  (compare  Mond  and  Quincke,  Trans.,  1891,  59,  604). 

Nichel-carhon-oxide  (Mond,  Langer,  and  Quincke,  Trans.,  1890,  57, 
749). — The  liquid  substance  possesses  a  high  vapour  tension  at  ordi- 
nary temperatures;  about  a  quarter  of  an  atmosphere  at  16^,  It  has 
no  sensible  dissociation  tension  at  16°,  and  a  gaseous  mixture  of 
nitrogen  and  the  vapour,  containing  26  per  cent,  of  the  latter,  has  been 
kept  over  mercury  for  a  month  at  about  this  temperature  without 
any  indication  of  change.  The  liquid  may  be  kept  unaltered  under 
water,  provided  the  vessel  be  completely  filled  with  water  free  from 
air,  and  hermetically  closed.  The  detonation  observed  by  Mond, 
on  rapidly  heating  the  vapour,  is  not  violent  as  compared  with  that 
of  the  nitro-compounds ;  the  products  of  decomposition  include  a 
certain  proportion  of  carbonic  anhydride  and  carbon,  as  well  as  of 
carbonic  oxide  and  nickel.  It  is  this  production  of  carbonic  anhydride 
which  determines  the  decomposition ;  a  simple  resolution  of  the 
nickel-carbon-oxide  into  nickel  and  carbonic  oxide  would  be  inex- 
plicable in  view  of  the  formation  of  this  substance  at  30°  by  direct 
synthesis.  The  decomposition  of  carbonic  oxide  into  carbonic 
anhydride  and  amorphous  carbon  gives  for  12  grams  of  carbon 
+  38-8  cal.  If  the  heat  of  formation  of  Ni(C0)4  be  less  than  776  cal. 
by  the  direct  union  of  nickel  and  carbonic  oxide,  explosion  could 
occur  by  intramolecular  combustion;  according  to  the  author,  if 
exploded  by  the  shock  of  an  energetic  detonator,  such  as  mercury 
fulminate,  the  decomposition  would  occur  solely  in  accordance  with 
the  equation  NiC404  =  Ni  +  2CO2  +  2C.  With  a  slower  reaction, 
effected  at  a  lower  temperature,  more  or  less  nickel-carbon-oxide  may 
be  simultaneously  decomposed  into  nickel  and  carbonic  oxide,  the 
heat  required  being  supplied  by  the  portion  undergoing  intramole- 
cular combustion. 

A  mixture  of  the  vapour  with  oxygen  or  air  burns  or  explodes  on 
contact  with  a  very  hot  substance,  according  to  the  relative  propor- 
tions of  the  vapour  and  oxygen  present.  The  explosion  of  a  mixture 
of  dry  nickel-carbon-oxide  with  oxygen  may  be  brought  about  by 
simple  energetic  agitation  over  mercury.  The  same  gaseous  mixture 
in  presence  of  a  little  water  oxidises  slowly,  with  formation  of  a 
greenish,  gelatinous  precipitate.  This  compound  contains  nickel, 
oxygen,  water,  and  some  combined  carbon ;  it  blackens  from  separa- 
tion of  carbon  on  heating.  Simultaneously  with  the  production  of 
this  complex  oxide  in  the  cold,  carbonic  oxide  is  regenerated.  The 
dry  mixture  undergoes  a  similar  decomposition,  but  the  oxide  formed 
is  yellowish-brown  ;  in  time  it  blackens  by  further  decomposition. 

Liquid  nickel-carbon-oxide  kept  under  water  without  exclusion 
of  air  decomposes  in  a  similar  manner,  but  more  slowly.  Mckel- 
carbon-oxide  thus  behaves  in  a  manner  analogous  to  the  organo- 
metallic  radicles  and  the  metallic  derivatives  of  acetylene. 

In  contact  with  concentrated  sulphuric  acid,  dry  nickel-carbon- 
oxide  detonates  after  a  few  moments.  A  mixture  of  the  vapour 
with  nitrogen  reacts  quietly  with  the  same  acid,  producing  nickel 
sulphate  and  4  vols,  of  carbonic  oxide,  the  acid  undergoing  reduction. 
Concentrated  potash  seems  to  have  no   action.     Pure  ammonia  gas 
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does  not  act  on  nickel-carbon-oxide,  at  least  immediately,  but  if 
oxygen  be  gradually  added  to  the  mixture,  a  whitish  complex  sub- 
stance, blackening  when  heated,  is  deposited. 

Hydrogen  sulphide  rapidly  precipitates  a  black  sulphide  from  the 
vapour  in  the  cold ;  hydrogen  phosphide  similarly  causes  the  deposi- 
tion of  a  black,  shining  compound. 

Nitric  oxide,  passed  into  liquid  nickel-carbon-oxide,  or  mixed  with 
its  vapour  volatilised  in  nitrogen,  produces  blue  fumes,  slowly  depo- 
sited. The  addition  of  a  further  quantity  of  nitric  oxide,  even  when 
its  initial  volume  was  four  times  that  of  the  gaseous  nickel -carbon- 
oxide,  reproduces  these  fumes.  The  inference  is  drawn  that  the 
vapour  of  another  nickel  compound  is  present  as  well  as  the  nickel- 
carbon-oxide,  and  forms  a  blue  compound  immediately  with  nitric 
oxide,  which  is  present  in  excess.  If  a  few  bubbles  of  oxygen  be  intro- 
duced in  place  of  the  second  quantity  of  nitric  oxide,  a  blue  compound, 
different  from  the  one  noticed  above,  is  formed. 

The  author  calls  attention  to  the  part  probably  played  by  the  com- 
pound of  iron  and  carbonic  oxide  in  metallurgical  processes,  such  as 
Siemens'  and  the  cementation  processes,  and  to  the  possible  explana- 
tion afforded  of  the  precipitation  of  carbon  from  carbonic  oxide  by 
iron,  observed  by  Grruner,  and  of  Cailletet's  observations  of  the 
formation  of  gaseous  bubbles  in  the  interior  of  softened  iron. 

W.  T. 

Volatilisation  of  Nickel  and  Iron  in  presence  of  Carbonic 
Oxide.  By  J.  Garnier  (Compt.  rend.,  113,  189 — 191). — Some  time 
ago  the  author  observed  the  luminosity  of  the  flame  of  carbonic  oxide 
formed  in  the  manufacture  of  iron  and  steel,  and  the  separation  of 
nickel  and  nickel  oxide  in  the  flues  of  a  furnace  in  which  ferro- 
nickel  was  heated.  He  considers  that  these  phenomena  were  due  to 
the  formation  of  the  volatile  compounds  of  iron  and  nickel  with 
carbonic  oxide.  C.  H.  B. 

Volatility  of  Nickel  in  presence  of  Hydrogen  Chloride.  By 
P.  ScHUTZENBERGER  (Compt.  rend.,  113,  177 — 179). — When  dry 
hydrogen  is  passed  over  anhydrous  nickel  chloride  heated  to  dull 
redness,  and  the  tube  through  which  the  gas  escapes  is  heated  to 
dull  redness  at  any  point,  a  white  deposit  of  nickel  chloride  takes 
place  at  that  point.  The  volatile  substance  is  not  removed  by  passage 
of  the  gas  through  glass  wool  and  along  a  considerable  length  of 
tube  at  the  ordinary  temperature.  Similar  results  are  obtained  when 
hydrogen  chloride  is  passed  over  finely-divided  nickel,  and  it  is  evi- 
dent that  a  gaseous  compound  containing  nickel  is  formed.  This 
gas  has  most  probably  the  composition  NiClH.  and  reacts  with 
hydrogen  chloride  when  heated,  in  accordance  with  the  equation 
NiHCl  +  HCl  =  NiCla  +  H2.  C.  H.  B. 

Cobalt  Dioxide.  By  G.  Vortmann  (Ber.,  24,  2744—2749).— 
Pure  cobalt  sulphate  is  dissolved  in  water  and  treated  with  deci- 
normal  iodine  solution  and  pure  soda,  at  a  temperature  of  50 — 60°, 
the  liquid  is  filtered,   the  filtrate  acidified,  and  the  excess  of  iodine 
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determined  in  the  usual  manner.  As  the  result  of  25  experiments, 
the  composition  of  the  precipitate  is  found  to  vary  from  CoioOie-es  to 
C010O19.27.  It  doubtless  consists  chiefly  of  cobalt  dioxide,  which  is, 
however,  very  unstable.  Its  formation  appears  to  be  dependent  on  a 
variety  of  conditions.  Cobalt  dioxide  has  a  greenish- black  colour, 
and  decomposes  at  100°.  The  oxidation  of  the  cobalt  is  not  facili- 
tated by  the  employment  of  a  more  concentrated  iodine  solution,  or 
by  the  presence  of  aluminium,  iron,  zinc,  or  magnesium  salts.  It 
appears  probable  that  the  compound  formed  by  the  action  of  ar- 
gentic oxide  on  cobaltous  oxide  is  not  represented  by  the  formula 
Ag40,Co203,  as  stated  by  H.  Rose,  but  that  it  is  a  mixture  of  finely 
divided  silver  and  cobalt  dioxide,  or  the  corresponding  hydroxide. 

J.  B.  T. 

Action  of  Heat  on  Solutions  of  Chromic  Salts.  Green  Salts 
of  Chromium.  By  A.  Recoura  (Compt.  rend.,  112,  1439 — 1442).— 
The  author  proves,  by  thermochemical  methods,  that  the  green  solu- 
tions obtained  by  heating  solutions  of  the  normal  violet  chromic  salts 
contain  free  acid  and  a  soluble  basic  salt,  and  further,  that  such  solu- 
tions contain  a  particular  variety  of  chromic  oxide. 

A  solution  of  a  chromic  salt,  such  as  the  sulphate  or  chloride, 
when  heated  on  a  water-bath  at  100°,  emits  acid  vapours,  whereas  the 
solid  salt  at  the  same  temperature  is  not  decomposed.  The  amount  of 
free  acid  present  in  the  green  solution  of  the  sulphate  was  determined 
by  adding  a  definite  quantity  of  soda  solution,  and  measuring  the 
heat  disengaged ;  so  long  as  this  equalled  the  heat  of  neutralisation 
of  free  sulphuric  acid,  there  was  at  least  the  amount  of  free  acid 
present  equivalent  to  the  soda  used.  A  control  to  the  final  result  was- 
obtained  by  adding  an  equivalent  amount  of  sulphuric  acid  after 
the  addition  of  the  soda ;  if  no  excess  of  soda  were  added  in  the  first 
place,  there  was  merely  a  slight  absorption  of  heat,  due  to  the  action 
,of  the  acid  on  the  sodium  sulphate  previously  formed. 

A  large  number  of  experiments,  conducted  at  different  degrees  of 
dilution,  gave  the  formula  of  the  soluble  basic  sulphate  as  2Cr203,5S03. 
This  salt  contains  a  modified  oxide,  which  cannot  exist  in  the  free 
state ;  the  oxide  precipitated  from  the  green  solution  by  alkalis  forms, 
on  redissolving,  a  new  basic  salt,  Cr203,2S03.  W.  T. 

New  Process  for  the   Manufacture   of  Chromates.     By  J. 

Massignon  and  E.  Vatel  {Bull.  Soc.  Ghim.  [3],  5,  371— 376).— The 
author  describes  the  following  process,  which  is  based  on  the  fact 
that  when  chromium  oxide  is  heated  with  a  mixture  of  calcium 
chloride  and  oxide,  a  chromite  is  formed,  which  absorbs  oxygen 
from  the  air  to  yield  a  calcium  chromate.  The  finely  powdered 
mineral  is  mixed  with  a  paste  composed  of  lime,  calcium  carbonate, 
and  a  concentrated  solution  of  calcium  chloride  in  such  proportion 
that  the  lime  and  calcium  carbonate  are  slightly  in  excess  of  the 
amount  necessary  to  combine  with  the  chromium  oxide  present, 
whilst  the  calcium  chloride  is  about  one-third  of  the  total  lime  used. 
The  mixture,  on  exposure  to  air,  hardens,  and  is  moulded  into 
bricks,  which  are  dried  and  subsequently  roasted  at  a  temperature 
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sufficient  to  convert  the  calcium  carbonate  into  lime.  The  bricks 
are  exposed  to  the  action  of  the  air  for  aboat  a  month,  then  lixivi- 
ated with  hot  water  to  remove  the  calcium  chloride,  and  the  residue 
containing  the  calcium  chromate  is  treated  with  alkali  carbonate  or 
sulphuric  acid  in  the  usual  way,  according  as  an  alkali  chromate  or 
chromic  acid  is  required.  T.   G.  N. 

Reaction  of  Chromic  Acid  with  Barium  Hydroxide  in 
presence  of  Oxygen.  By  E.  Pochard  {Comjpt.  rend.,  113,  39 — 41). — 
When  a  dilute  aqueous  solution  of  chromic  acid  (8  grams  per  litre) 
is  treated  at  a  low  temperature  with  excess  of  oxygen  dissolved  in 
water,  and  barium  hydroxide  is  added  in  slight  excess,  a  precipitate, 
at  first  yellowish,  but  afterwards  darker,  is  thrown  down,  and  oxygen 
begins  to  be  evolved ;  if  the  whole  is  then  poured  rapidly  into  a 
large  excess  of  water,  the  precipitate  may  be  collected  and  dried  in  a 
vacuum  over  sulphuric  acid. 

The  substance  thus  obtained  explodes  with  a  sharp  report  when 
heated  in  a  test-tube,  leaving  a  residue  which  appears  to  consist  of 
barium  chromate  mixed  with  a  little  barium  oxide.  With  dilute 
sulphuric  acid,  it  gives  a  fine  blue  colour,  which,  however,  soon  dis- 
appears, with  evolution  of  oxygen.  Its  composition  is  represented 
approximately  by  the  formula  BaCrOs.  Jn.  W. 

Zircon ates  of  the  Alkalis.  By  L.  Ouvrard  (Compt.  rend.,  112, 
1444 — 1446). — Zirconium  oxide,  when  fused  with  lithium  carbonate, 
rapidly  decomposes  it  with  liberation  of  carbonic  anhydride  ;  after  six 
or  eight  hours  fusion  over  a  Bun  sen  flame,  a  mass  is  obtained  which, 
on  treatment  with  boiling  water  slightly  acidified  with  acetic  acid, 
yields  a  crystalline  powder  consisting  of  zirconium  oxide  free  from 
lithium.  Finely  pulverised  zircon  yields  the  same  result.  On  substi- 
tuting lithium  chloride  for  the  carbonate,  and  cooling  the  fused  mass 
slowly,  flat  prisms,  with  longitudinal  extinction,  often  corroded,  are 
obtained  on  treating  it  with  water.  These  crystals  are  readily 
attacked  by  acids,  and  consist  of  LiaZrOa. 

Crystallised  zirconium  oxide  only  is  obtained  by  fusion  of  the 
oxide  with  potassium  carbonate.  Finely-powdered  zircon  heated 
with  potassium  carbonate  to  bright  redness  for  15  minutes  yields 
well  developed,  tabular  crystals  of  the  silicozirconate  K2SiZr05. 
These  are  prisms  having  longitudinal  extinction,  and  are  attacked 
by  hydrofluoric  acid  and  by  ammonium  hydrogen  sulphate.  If  the 
reaction  is  prolonged  for  an  hour  and  a-half  at  the  same  temperature, 
crystallised  zirconium  oxide  alone  is  obtained.  Here  zircon  silicate 
behaves  like  a  true  acid.  A  further  example  will  be  given  among 
the  alkaline  earthy  combinations  to  be  described.  Sodium  carbonate 
yields  no  compounds.  W.  T. 

Zirconates  of  the  Alkaline  Earths.  By  L.  Ouvrard  (Compt. 
rend.,  113,  80 — 82). — When  zirconium  oxide  is  fused  with  calcium 
chloride  at  a  red  heat  for  20  or  30  hours,  it  becomes  crystalline ;  and 
on  extracting  the  melt  with  water,  optically  active,   striated  crystals 
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of  calcium  zirconate,   CaZrOa,  insoluble  in  acids,  and  isoinorplious 
with  calcium  sfcannate  and  titanate  (peroffskite),  are  left  behind. 
.  Strontium   and   barium    zirconates    are    prepared    in     a    similar 
manner. 

If  finely-powdered  zircon  is  substituted  for  the  oxide,  and  the 
temperature  is  raised  to  a  white  heat,  clean  rhombic  crystals  of 
calcium  silicozirconate,  CaSiZrOs,  are  obtained,  isomorphous  with 
artificial  sphene  and  calcium  silicostannate.  Jn.  W. 

Antimony  Pentasulphide.  By  T.  Wilm  {Zeit.  anal.  Ghem.,  30, 
428 — 446). — Preparations  passing  under  the  name  of  "Golden 
Sulphide  of  Antimony  (Groldschwefel),"  and  having  a  composition 
agreeing  with  the  formula  SbaSa,  but  from  different  makers,  give 
very  varying  results  when  used  in  the  vulcanisation  of  caoutchouc. 
]n  the  course  of  a  study  of  two  such  samples,  the  author  has  pre- 
pared the  so-called  antimony  pentasulphide  of  the  text-books  by  the 
following  methods: — (1)  By  mixing  a  solution  of  sodium  thio- 
antimonate  (Schlippe's  salt)  with  a  slight  excess  of  dilute  sulphuric 
acid ;  (2)  by  precipitating  with  hydrogen  sulphide  a  clear  solution 
of  potassium  antimonate  under  various  conditions,  (a)  alone,  (h)  after 
addition  of  tartaric  acid,  (c)  of  both  tartaric  acid  and  a  small  quan- 
tity of  hydrochloric  acid,  (d)  of  tartaric  acid  and  a  large  quantity  of 
hydrochloric  acid ;  in  case  c  the  precipitation  was  performed  in  two 
fractions  ;  (3)  by  passing  hydrogen  sulphide  through  an  aqueous 
solution  of  commercial  antimony  trichloride,  which  had  first  been 
saturated  with  chlorine,  then  warmed  on  the  water- bath  until  the  odour 
of  chlorine  had  disappeared,  and  mixed  with  tartaric  acid;  (4)  by 
the  action  of  hydrogen  sulphide  on  a  solution  (mixed  with  tartaric 
acid)  of  commercial  antimony  pentachloride.  Preparation  1  when 
dry  formed  dense,  hard,  brittle,  dark-brown  grains ;  those  thrown 
down  by  hydrogen  sulphide  were  loose,  bulky,  soft,  orange-yellow 
masses.  The  composition  of  these  preparations  and  their  behaviour 
when  treated  with  carbon  bisulphide  are  shown  in  the  following 
table.  Preparation  1  had  been  dried  in  the  desiccator  ;  the  others  by 
heat: — 


Total  sulphur. . . . 
Sulphur  extracted 

by  CS2 

Difference 


Preparation. 


1. 


40-7 

7-9 
32-8 


2a.     2b. 


I 
38-1 39-0 

i 
13  -9 11  -7 
24  -2  27  -3 


2c,  Isfc 
fraction. 


2c,  2nd 
fraction. 


2d. 


39-8 

12-2 
27-6 


37-1     39-4 


3. 


41-3 


8 -a     I  8-4   6-4 
28-9     31 -034 -4 


38-6 

13-8 
24-8 


Commercial 
products. 


A. 


41-9 

13-3 
28-6 


B. 


40-4 

8-9 
31-5 


Since  SbgSo  contains  39*58  and  Sb-^Sg  28*23  per  cent,  of  sulphur,  it 
will  be  seen  that  the  composition  of  the  original  preparation  varied 
somewhat  considerably  from  that  of  the  pentasulphide,  whilst  that  of 
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tlie  residue  varied  still  more  widely,  the  sulphur  extracted  being  in 
three  cases  more  than  would  agree  with  the  original  existence  of  a 
mixture  of  the  composition  SboSs  +  S2.  Preparation  A  invariably 
gave  good  results  in  vulcanising  ;  B,  on  the  contrary,  bad  results  ; 
the  technical  method  of  judging  of  the  value  of  a  preparation  from  an 
estimation  of  the  sulphur  which  it  gives  up  to  carbon  bisulphide 
seems  therefore  by  no  means  trustworthy. 

A  property  of  the  pentasulphide  hitherto  unnoticed  is  its  volatility 
and  oxidation  even  at  100°.  Preparation  1,  which,  after  drying  in  the 
desiccator,  gave  up  no  antimony  to  tartaric  acid,  lost  weight  con- 
siderably during  15  hours  at  120°,  continued  thereafter  to  lose  at 
100 — 110°,  and  subsequently  gave  up  antimony  to  tartaric  acid. 

To  ascertain  the  influence  which  the  above  facts  would  have  on 
Bunsen's  method  of  separating  arsenic  and  antimony  by  precipitating 
the  latter  as  pentasulphide  from  the  oxidised  solution,  washing  with 
water,  alcohol,  carbon  bisulphide,  and  again  alcohol,  drying  at  110°, 
and  weighing  as  pentasulphide,  a  preparation  was  made  according  to 
Bunsen's  instructions,  with  the  exception  that  tartaric  acid  was  added 
to  dissolve  a  white  precipitate  which  separated  whilst  passing 
chlorine.  During  the  washing  with  water,  much  of  it  assumed  a 
colloidal  form,  and  refused  to  subside.  After  washing  with  water 
and  alcohol  only,  it  was  divided  into  two  portions,  one  of  which  was 
without  drying  treated  with  carbon  bisulphide.  It  gave  up  a  con- 
siderable quantity  of  pure  sulphur.  After  drying  over  sulphuric 
acid  in  the  cold,  it  contained  39 '9 6  per  cent,  of  sulphur,  of  w^hich 
3"59  per  cent,  was  soluble  in  carbon  bisulphide.  Preparations  by 
method  1  likewise  gave  up  sulphur  to  carbon  bisulphide  before 
drying.  It  appears,  therefore,  that  accurate  results  cannot  be 
obtained  by  Bunsen's  process.  M.  J.   S. 

Action  of  Phosphorus  Pentafluoride  on  Heated  Spongy 
Platinum.  By  H.  Moissan  (Bull  Soc  Chim.  [3],  5,  454 — 456; 
compare  Abstr.,  1886,  592). — When  phosphorus  pentafluoride  acts 
on  pure  platinum  sponge  at  a  temperature  slightly  above  dull  redness^ 
a  volatile,  crystalline  compound  condenses  in  the  cooler  portion  of  the 
tube  ;  this  has  the  formula  PF3,PtF2,  analogous  to  the  compound 
PCl3,PtCl2  discovered  by  SchUtzenberger.  T.  G.  N. 

Osmium :  Osmiamic  Acid  and  Osmiamates.  By  A.  Joly 
(Gompt.  re7id.,  112,  1442 — 1444). — Prej^aration  of  Potassium  Osmu 
amate. — 100  parts  of  osmium  tetroxide  is  dissolved  in  100  parts  of 
potash  with  50  parts  of  water  ;  the  solution  is  kept  at  about  40°  and 
40  c.c.  of  ammonia  solution  added.  In  a  short  time,  the  brown  liquid 
is  decolorised,  and  a  clear,  yellow,  crystalline  precipitate  of  potassium 
osmiamate  is  deposited  ;  it  recrystallises  from  its  solution  in  boiling 
water  in  fine,  quadratic  octahedra. 

The  reaction  is  not  accompanied  by  any  escape  of  gas.  Taking  the 
atomic  weight  of  osmium  as  190,  the  formula  KNOsOa  agrees  better 
with  the  results  obtained  by  Fritzsche  and  Struve  {Bull.  Acad.  St.. 
Petershourg,  6,  81)  than  that  proposed  by  them,  K2N2OS2O5 ;  this  is 
supported  by  the  author's  determinations  of  potassium  and  nitrogen,. 
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and    by    the    non-formation    o£    a    gas,  OsO^   +    KOH   +   NH3  = 
KNOSO3  +  2H2O. 

Heated  in  a  vacuum  above  200",  potassium  osraiamate  is  rapidly 
decomposed  with  evolution  of  nitrogen.  At  440^,  nearly  the  whole  of 
the  nitrogen  is  eliminated.  The  solid  products  of  the  decomposition 
differ  according  to  the  temperature  employed  ;  at  350°,  potassium 
osmite  and  osmium  dioxide  remain;  at  440°,  an  indigo-blue,  crystal- 
line substance  is  formed  ;  it  is  insoluble  in  water,  and  is  scarcely 
attacked  by  concentrated  hydrochloric  acid ;  its  composition  is  repre- 
sented by  the  formula  KOsOa-  This  salt  would  correspond  with  an 
acid  HOsOa  and  an  oxide  OS2O5;  the  study  of  these  compounds  will 
be  followed  up  in  view  of  the  known  existence  of  a  ruthenium,  oxide 
RuzOs.  Osmiamic  acid,  OsN'02*OH,  may  be  viewed  as  a  first 
anhydride  of  OsNO(OH)3,  the  hypothetical  analog^ue  of  the  nitroso- 
compounds  of  ruthenium,  RuNOCls  and  RuN0(0H)3,  previously 
described.  W.  T. 
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Native  Iron  of  Terrestrial  Origin  from  Berezowsk.  By 
Daubr^e  and  S.  Meunier  (Gompt.  rend.,  113,  172 — 177). — Two  spe- 
cimens, weighing  respectively  11*5  and  72*0  grams,  were  found  in  the 
auriferous  deposits  at  Berezowsk,  in  the  Ural,  near  Ekaterinbourg. 
They  have  evidently  been  subjected  to  great  pressure  and  a  contort- 
ing shearing  stress.  The  metal  is  very  magnetic,  but  shows  no 
polarity;  sp.  gr.  at  17°  =  7*59.  A  cut  and  polished  surface  has  the 
appearance  of  iron,  and  when  treated  with  acid  is  attacked  uniformly. 
It  dissolves  completely  in  concentrated  hydrochloric  acid ;  nickel  is 
absent,  but  platinum  is  present  in  small  quantity,  seemingly  about 
01  per  cent.  Platiniferous  iron  obtained  by  the  simultaneous  reduc- 
tion of  ferrous  chloride  and  platinic  chloride  in  a  current  of  hydrogen 
is  likewise 'completely  soluble  in  hydrochloric  acid. 

The  minerals  associated  with  the  native  iron  are  quartz,  mica, 
peridote,  pyroxene,  serpentine,  triclinic  felspars,  magnetite,  and 
chromite.  The  platiniferous  iron  of  Nichne-Tagilsk  is  also  asso- 
ciated with  peridotic  rocks  and  with  chromite,  and  the  same  is  true 
of  the  nickeliferous  iron  from  New  Zealand  and  Piemont. 

The  compact  character  of  this  native  iron  indicates  that  it  has  not 
been  reduced  from  the  oxide  by  the  action  of  reducing  gases,  and  it 
seems  most  probable  that  it  comes  from  infra-granitic  depths  where 
there  is  a  deficiency  of  oxygen.  C.  H.  B. 

Formation  of  Natural  Sulphides.  By  E.  Chuard  (Compt.  rend., 
113,  194 — 196). — Bronze  implements  found  in  lake  mud  containing 
organic  matter  are  often  covered  with  a  thin  layer  of  a  pale-yellow 
colour,  and  with  a  metallic  lustre.  This  layer  is  easily  detached  and  is 
friable,  yielding  a  greenish  poAvder  without  metallic  lustre.    One  speci- 
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men  liad  the  following  composition:  S,  27"09  ;  Sn,  5"07;  Fe,  31*05; 
Cu,  33'97;  the  remainder  consisting  of  zinc  and  organic  matter.  It, 
therefore,  agrees  very  closely  with  stanniferous  copper  pyrites,  and  is 
an  example  of  a  sulphide  formed  without  the  intervention  of  any 
mineral  water.     (Compare  Daubree,  Compt.  rend.,  80,  461.) 

C.  H.  B. 
Iron  Pyrites  containing  Nickel  and  Cobalt.  By  E.  W.  Neu- 
BERT  and  F.  Kollbeck  (Jahrh.  f.  Min.,  1891,  ii,  Ref.  292 — 293  ;  from 
Jahrh.  Berg.  Hiitt.  Sachsen,  1889,  106). — In  the  Himmelsfiirst  mine, 
at  Freiberg,  in  Saxony,  iron  pyrites  occurs  in  copper  pyrites  in  the 
form  of  reddish-yellow  grains,  having  a  sp.  gr.  of  4*85  to  4*95. 
Analysis  gave  results  in  accordance  with  the  formula  48FeS2  +  TNiSa 
+  4CoSo.  B.  H.  B. 

Eukairite,  Umangite,  and  Luzonite  from  the  Argentine. 
By  F.  Klockmakn  (Zeit.  Kryst.  Min.,  19,  265—275). — In  a  collection 
of  Argentine  minerals  presented  to  the  School  of  Mines  at  Clausthal, 
the  author  has  found  three  rare  minerals  of  great  interest. 

1.  Eukairite. — This  rare  mineral,  which  in  Europe  is  known  only 
at  one  Swedish  locality,  gave  on  analysis  results  in  accord  with  the 
formula  AgCuSe.  The  mineral  occurs  in  the  province  of  La  Rioja  in 
veins  in  limestone. 

2.  Umangite. — Associated  with  eukairite,  there  occurs  a  mineral, 
thought  to  be  peacock-copper  ore,  which  proved  on  analysis  to  be  a 
variety  of  copper  selenide.  The  analytical  results  obtained  were  as 
follows  : — 

Cu.  Ag.  Se. 

56-03  0-49  41-44 

The  formula,  therefore,  is  Cu3Se2.  Among  all  the  known  minerals 
there  is  no  analogous  compound  of  copper  and  selenium.  The  new 
mineral  occurs  in  finely  granular  masses,  with  a  hardness  of  3-0  and  a 
sp.  gr.  of  5-62.  The  lustre  is  metallic,  and  the  colour  cherry-red  to 
violet. 

3.  Luzonite. — This  mineral  was  discovered  in  1874  by  A.  Weisbach. 
It  exhibits  the  external  characters  of  famatinite,  and  the  chemical 
composition  of  enarcjite.  Specimens  of  luzonite  from  a  new  locality, 
the  Sierra  de  Famatina,  gave  on  analysis  results  according  well  with 
those  obtained  by  Winkler  when  analysing  luzonite  from  Mancayan. 

B.  H.  B. 

Plmnboferrite,  a  New  Swedish  Mineral.  By  L.  J.  Igelstrom 
{Zeit.  Kryst.  Min.,  19,  167 — 170). — This  mineral  approaches  most 
closely  to  franklinite  and  to  Damour's  jacobsite.  In  plumboferrite, 
however,  the  base  is  lead  oxide  instead  of  zinc  oxide,  as  in  franklinite, 
or  manganous  oxide,  as  in  jacobsite.  Plumboferrite  occurs  in  the 
Jakobsberg  manganese  mine  at  Nordmarken,  in  veins  in  the  granular 
limestone.  On  analysis,  the  mineral  gave  results  corresponding  with 
the  formula  2Fe304  +  PbFeo04.  B.  H.  B. 

Mineralogical  Notes.  Antlerite.  By  W.  F.  Hillebrand  (Jahrb, 
f.  Min.,  1891,  ii,  B.eLm—4iO;  from  Bull.  U.8.  Geol.  -Swi;.,  55, 48—55). 
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— The  bulletin  contains  a  number  of  interesting  analyses  of  minerals. 
Analyses  are  given  of  samarskite,  of  a  zircon  mineral,  probably  a 
mixture  of  cyrtolite,  limonite,  and  a  phosphate,  and  of  white  beryl. 

A  bright  green  mineral  from  the  Antler  mine,  Arizona,  gave  on 
analysis — 

CuO.  ZnO.  CaO.  SO3.  HgO.  Sp,  gr. 

68-19         0-29         005         20-46         IMl         3-93 

This  composition  corresponds  with  the  formula  3CuS04  +  7Cu(OH)2. 
The  author  suggests  for  this  mineral  the  name  of  antlerite,  if  on 
further  investigation  it  should  prove  to  be  a  new  species. 

B.  H.  B. 
Barytes  from  Riunelange.  By  G.  Cesaro  (Jahrb.f.  Min.,  1891, 
ii,  Ref.  7 — 8;  from  Bull.  Soc.  yeol.  Belg.,  14,  10). — In  a  large  am- 
monite from  the  oolitic  iron  ore  of  Luxemburg,  crystals  of  barytes 
occur  between  crystals  of  calcite.  The  barytes  crystals  exhibit  the 
following  forms  :  OP,  ooP,  coPoo,  coP2,  coPoo,  oo?3,  ^Pco,  :JPco, 
iPoo,  Poo.  P,  -I^P.     The  face  |Poo  has  not  hitherto  been  observed. 

B.  H.  B. 
Minerals  from  Tarapaca.  By  H.  Schulze  (Jahrh.f.  Min.,  1891, 
ii,  Ref.  21 — 22;  from  Verh.  deutsch.  ivissen.  Vereins  zu  Santiago,  2, 
49 — 60). — In  the  alum  deposits  of  the  province  of  Tarapaca,  the 
author  has  found  soda  alum  in  large  quantities,  pickeringite  in  fibrous 
masses,  and  bloedite  and  tamarugite,  two  minerals  hitherto  unknown 
in  the  district.  On  analysis,  the  minerals  gave  the  following 
results : — 


S03. 

AI2O3. 

MgO. 

CaO. 

CuO. 

CoO. 

CI.     NasO.     H2O.      Total. 

I. 

48-07 

— 

12-12 

— 

— 

trace 

—    18-39  21-60  100-18 

II. 

45-66 

14-48 

— 

0-20 

trace 

— 

0-12    9-04  30-86  100-36 

III. 

37-28 

11-85 

4-64 

0-31 

0-01 

o-oi 

0-02     —    46-10  100-22 

I.  Bloedite  ;  formula  Na2S04,MgS04  +  4H2O.  II.  Tamarugite ; 
formula  Na.2S04,Al2S30i2  +  I2H2O.  For  this  new  mineral  the  author 
suggests  the  name  of  tamarugite,  from  the  Pampa  del  Tamaruga.  III. 
Pickeringite ;  formula  MgS04,Al2S30i2  +  22H2O.  B.  H.  B. 

Place  of  Langbanite  in  the  Mineral  System.  By  H.  Back- 
STROM  (Zeit.  Kryst.  Min.,  19,  276— 283).-— Four  years  ago  G.  Flink 
described  a  rew  mineral,  which  he  termed  lanbganite.  The  mineral 
occurred  in  hexagonal  crystals,  and  had  the  curious  composition 
represented  by  the  formula  37Mn5Si03  +  10Fe3Sb2O8.  It  is  not  easily 
seen  what  place  in  the  mineral  system  should  be  assigned  to  a  mineral 
of  so  peculiar  and  complicated  a  composition.  In  order  to  throw 
further  light  on  the  question,  the  author  has  subjected  this  mineral 
to  a  fresh  examination,  with  the  following  results : — 


SbsOj. 

SiOo. 

MnO. 

FeO. 

CaO. 

MgO. 

Total. 

I. 

13-96 

9-58 

65-44 

3-10 

1-73 

0-53 

94-34 

II. 

17-03 

8-75 

60-72 

4-27 

2-98 

0-40 

94-15 

III. 

15-41 

10  88 

66-29 

10-32 

— 

— 

102-90 
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For  these  analyses  there  were  employed  for  I  0*7704  gram,  and  for 
TI  0'7746  gram,  the  results  being  calculated  so  as  to  correspond  with 
the  analysis  published  by  Flink  (HI).  Correcting  these  anatyses, 
under  the  assumption  that  manganese  is  present  as  MngOa  and  MnO 
and  antimony  as  Sb203,  the  totals  of  the  author's  analyses  amount  to 
nearly  100  per  cent.  Langbanite  may,  therefore,  be  considered  to  be 
a  mixture  of  compounds  having  the  general  formula  R^RwOs,  in 
which  m  +  n  =■  6.  It  is,  however,  not  isomorphous  with  iron  glance 
and  titaniferous  iron,  but  has  an  axial  ratio  of  1  :  0*8219,  correspond- 
ing with  that  of  the  calcite  series.  B.  H.  B. 

Artificial  Datholite.  By  A.  De  Gramont  {Compt.  rend.,  113, 
83 — 84). — A  mixture  of  25  grams  of  powdered  borax  and  5  grams  of 
precipitated  calcium  silicate  was  heated  in  a  platinum-lined  steel 
pressure-tube  at  400°  for  36  hours.  Besides  other  products,  the  melt 
yielded  1*5  grams  of  a  crystalline  powder,  which  had  the  composition 
and  presented  all  the  characters  of  natural  datholite : — 


CaO.      HoO.        FeO.         B2O3.      Density. 
K5-95     6-65 
85*96     6-37 


.,...,;    1  .  . .      35*39     35-95     6*65       1*19       20*82      3*05 
Artincial  <  jj  _ 


Datholite        from 

Andreasberg  . .      37*36     35*67     5*71         —        21*26       2*9 
Botryoliie        from 

Arendal   36*0       39*5       6*5         1*0         17*0         2*85 


The  iron  was  due  to  the  impurity  of  the  calcium  silicate. 


Jn.  W. 


Rhyolites  from  Sweden.  By  N.  0.  Holst  (Jahrb.  f.  Min.,  1891, 
ii,  Ref.  86 — 87). — On  the  Island  of  Ramso,  in  the  Lake  of  Mien, 
Sweden,  a  peculiar  rock  of  volcanic  character  occurs,  and  this  the 
author  describes  as  rhyolite.  Although  the  rock  occurs  in  so  limited 
an  area,  there  are  several  distinct  types.  Descriptions  and  analyses 
of  seven  of  these  are  given  by  the  author.  In  the  pumice-like 
variety,  crystals  of  A.  Schmidt's  beaumontite  are  met  with.  An 
analysis  of  this  mineral  gave  the  following  results  : — 


Si02. 

AI2O3. 

MgO. 

CaO. 

NaoO. 

K2O. 

H2O.          Total. 

59*83 

16*40 

1*05 

5*28 

1*78 

1*08 

14*78       100*20 
B.  H.  B, 

Oligoclase  and  Biotite  from  Gailbach.  By  E.  Goller  (Jahrb. 
f.  Miv..,  Beilage  6,  485). — The  author  gives  analyses  of  oligoclase  (I) 
and  of  biotite  (II)  from  the  diorite-gneiss  of  Gailbach.  The  results 
were  as  follows  : — 


SiOs. 

TiOs. 

AI0O3. 

FesOa. 

FeO.    CaO.    MgO. 

K2O. 

NagO. 

H2O. 

Total. 

I.  66*89 

0*]1 

17-95 

0*72 

—      3*60     1*18 

4-68 

4-14 

0-33 

99*60 

:i.  37-98 

1*82 

18*20 

1*19 

1216  3*45  13-93 

5*95 

1-44 

2*61 

98*73 

The  oligoclase  thus  has  the  composition  AhzArii ;    its  sp.  gr.  is  2*665 
that  of  the  biotite  is  3*072.  B.  H.  B. 
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Wemerite  from  Chili.  By  B.  Jannettaz  (Jahrh.  f.  Min.,  1891, 
ii,  Ref.  28;  from  Bull.  soc.  fran.  de  min.,  12,  445 — 446). — Some 
specimens  exhibited  in  Paris  as  toarmaline,  consisting  of  long,  fibrous 
prisms  from  the  Llanca  mine,  Coquimbo,  proved  on  examination  to 
be  dipyre  (wemerite).     Analysis  gave  the  following  results  : — 


SiOs. 

AI2O3. 

FegOn. 

CaO. 

MgO. 

NasO. 

Ignition. 

Total. 

57-4 

19-6 

3-4 

6-2 

0-4 

8-8 

3-41 

99-21 
B.  H.  B 

Sigterite  and  Albite  from  Sigtero.  By  C.  A.  Texxe  {Jahrh.  f. 
Min.,  1891,  ii,  Mem.  206 — 210). — A  year  ago  Rammelsberg  pub- 
lished a  note  on  a  new  variety  of  felspar,  sigterite,  from  Sigtero,  near 
Brevig.  The  interpretation  of  the  analysis  was  based  on  the  results 
of  an  optical  examination  which  proved  that  the  felspar  resembled 
albite  crystallograpbically,  whilst  the  chemical  analysis  indicated  a 
m.uch  more  basic  member  of  the  felspar  series.  An  examination  of  a 
second,  felspar,  albite,  occurring  in  association  with  sigterite,  shows 
that  the  angles  measured  on  the  two  minerals  are  identical.  Further 
examination  of  the  sigterite  proves  that  it  is  a  mixture  of  elseolite 
and  albite,  a  conclusion  with  which  Rammelsberg  concurs. 

B.  H.  B. 

Natrolite  of  Montecatini.  By  E.  Mattirolo  (Zeit.  Ki-yst.  Min., 
19,  203;  from  Atti  Accad.  Sci.  Torino,  21). — The  mineral  discovered 
by  Meneghini,  in  1852,  in  the  serpentine  rocks  of  Tuscany  was 
thought  to  be  a  new  species  differing  from  natrolite,  inasmuch  as  it 
contained  magnesia,  and  was  therefore  named  savite.  Sella  pointed 
that  out  the  mineral  was  crystallograpbically  identical  with  natrolite. 
A  careful  analysis  made  by  the  author  shows  that  magnesia  and  iron 
are  entirely  absent,  and  that  the  identity  of  savite  and  natrolite  is 
unquestionable.  B.   H.  B. 

Natrolite.  By  G.  B.  Negri  (Jahrh.  /.  Min.,  1891,  ii,  Ref.  230; 
from  Bivista  min.  crist.  ital.,  7,  16 — 20), — Natrolite  from  the  collec- 
tion of  the  University  of  Padua,  carefully  selected  and  purified,  gave 
■on  analysis  the  following  results  : — 

SiOs.  AI2O3.  Na.O.  K2O.  H2O.  Total. 

1.  47-21  27-01  15-99  —  955  99'76 

II.  46-97  27-12  15-95  0-40  9-42  99-86 

III.  47-23  27-21  1480  041  970  99-.35 

IV.  47-71  27-89  16-99  —  9-69  102-28 

The  mineral  was  derived  from  the  following  localities  : — I,  Sal- 
cedo ;  II,  Montecchio  Maggiore ;  III,  Lugo  ;  IV,  Alta  Yilla.  The 
iinalytical  results  are  in  accord  with  the  formula  NaoAlgSisOio  + 
2H26.  'B.  H.  B. 

Amorphous  Minerals  from  Budapest.  By  F.  Koch  {Zeit. 
Kri/st.  Min.,  19,  198—199;  from  Vegytani  lapol,  5,  9— 11).— The 
author  gives  analyses  of  two  minerals  obtained  from  the  place,  near 
Budapest,  where  the  dolomite  is  in  contact  with  the  overlying  marl. 
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At  this  contact  the  marl  is  converted  into  a  reddish-brown,  porons 
substance,  on  which  a  yellowish  mineral  (I)  and  a  chalk-like,  white 
substance  (II)  occur  : — 


SiO.. 

AlA- 

CaO. 

MgO. 

Fe^Oa. 

Ignition. 

Total. 

I.  40-48 

30-06 

2-92 

0-33 

trace 

25-53 

99-32 

II.  18-41 

43-35 

1-23 

trace 

trace 

36-64 

99-63 

The  yellow  mineral  is  thought  by  the  author  to  be  halloysite. 

B.  H.  B. 

Chloritoid  from  Champion,  Michigan.  By  H.  F.  Keller  and 
A.  C.  Lane  {Zeit.  Kryst.Min.,  19,  383— 385).— Since  1880,  chloritoid 
has  been  known  to  occur  in  the  upper  peninsula  of  Michigan.  The 
authors  have,  however,  discovered  it  further  west,  at  the  Champion 
mine,  in  the  form  of  dark-green,  curved  plates  attaining  a  diameter 
of  several  centimetres,  with  a  thickness  in  places  of  4  mm.  Its  hard- 
ness  is  6-5,  and  its  sp.  gr.  3'552.  Analysis  yielded  the  following 
results : — 

SiOo.         TiOo.       AI2O3.       Fe.Oa.         FeO.        MgO.       CaO.        KoO. 
24-29       0-28       34-00       10-55       20-52       1-29       0-59       0-97 

NasO.         HoO.  Total. 

0-35        6-75        99-59 

The  formula  deduced  from  these  analytical  results  is 

Si80,,(Al,Fe),e(Fe,Mg),(H,K,Na)6, 

which  differs  from  that  of  sismondine  merely  in  the  larger  proportion 
■of  water  present.     The  mineral  occurs  in  an  altered  greywacke. 

B.  H.  B. 

Artificial  Hornblende.  By  K.  v.  Chroustchoff  (Jahrh.  f.  Min., 
1891,  ii,  Mem.  86 — 90). — Hornblende  has  not  hitherto  been  pre- 
pared artificially.  The  author  has,  however,  obtained  successful 
results  by  employing  a  pear-shaped  vessel  of  very  thick  glass,  with  a 
capacity  of  25  c.c.  A  special  furnace  was  erected  for  the  reception 
•of  12  of  these  vessels.  They  were  filled  with  (1)  a  solution  of  colloid 
silica  containing  3  per  cent,  of  silica,  (2)  an  aqueous  solution  of 
alumina,  (3)  an  aqueous  solution  of  ferric  hydroxide,  (4)  ferrous 
hydroxide,  (5)  lime  water,  (6)  freshly  prepared  magnesium  hydroxide 
suspended  in  water,  and  (7)  a  few  drops  of  soda  potash  solution. 
Vessels  filled  with  these  ingredients  were  heated  in  the  furnace  for 
three  months  at  550°.  At  the  end  of  the  experiment,  it  was  found 
that  the  interior  of  the  vessel  consisted  of  a  greenish-brown  mass 
containing  hard  grains,  which,  when  washed  out,  proved  to  be 
distinct,  dark,  prismatic  crystals  exhibiting  the  crystallographical 
characters  and  possessing  the  chemical  composition  of  hornblende. 
Besides  hornblende,  the  other  crystallised  products  formed  were  (1) 
pyroxene  resembling  diopside,  (2)  colourless,  regular  crystals,  probably 
analcime,  (3)  very  fine  quartz  crystals  up  to  2  mm.  in  length,  and 
{4)  thin  tablets  of  orthoclase.  B.  H.  B. 

5  d  2 
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The  Basalt  of  the  Stempel,  near  Marburg.      By  M.  Bauer 

(Jahrh.  f.  Min.,  1891,  ii,  Mem.  156— 205).— This  is  the  first  instal- 
ment of  an  elaborate  monograph  on  the  basalt  occurring  at  the  hill 
known  as  the  Stempel  which  rises  above  the  sandstone  of  the  Lahn 
plateau.  The  rock  is  best  known  on  account  of  the  zeolites,  notably 
philippsite,  which  it  contains.  An  analysis  of  the  unaltered  normal 
rock  gave  the  following  results  : — 


SiOs.    TiOs.   P2O5.    FeO. 

AI2O3. 

MgO.     CaO.     K2O.   NasO.    H2O. 

Total. 

i&U  1-07    1-46  10-56 

1310 

12-55    9-97    2-02    261    1-02 

100-50 

Of  this  rock  and  of  the  interesting  minerals  it  contains,  the  author 
gives  a  detailed  description  based  on  microscopic  observations. 

B.  H.  B. 

Basaltic  Rocks  of  Hessen.  By  H.  Wolff  (Jahrh.f.  Min.,  1891, 
ii,  Ref.  278 — 280 ;  from  Sitzungsher.  phys.  med.  Soc.  Erlangen,  22, 
118 — 140). — In  connection  with  the  geological  survey  of  Niedei*aula 
and  IS'eukirchen  by  the  officers  of  the  Prussian  Government,  the 
author  has  made  a  careful  chemical  examination  of  the  basaltic  rocks 
which  have  been  collected  during  the  progress  of  the  work.  He 
gives  four  analyses  of  felspar- basalts,  seven  analyses  of  basanites,  and 
two  analyses  of  nepheline- basalt.  In  appearance  these  rocks  differ 
but  slightly,  the  differences  being  solely  in  chemical  composition. 

B.  H.  B. 

Rocks  and  Minerals  from  Corsica.  By  G.  Rupprecht  (Jahrh. 
f.  Mih.,  1891,  ii,  Ref.  289— 291).— The  author  gives  analyses  of 
(1)  granite  from  Ajaccio,  (2)  grey  quartz-porphyry  from  Ajaccio, 
(3)  finely-granular,  red  muscovite-granite  from  Apielto,  (4)  large, 
pink  felspars  (orthoclase)  from  the  granitite  of  Solario,  of  Apielto, 
and  of  the  Convent  de  la  Trinite,  (5)  albite  from  the  same  rocks, 
(6)  black  mica  from  the  Convent  de  la  Trinite  rock,  (7)  hornblende, 
and  (8)  felspar  from  the  diorite  from  the  Valle  d'Orezza. 

B.  H.  B. 

Chalybeate  Waters  containing  Free  Sulphuric  Acid.    By  E. 

WiLLM  {Compt.  rend.,  113,  87 — 89). — The  mineral  waters  of  Rennes- 
les-Bains  (Aude),  which  contain  ferrous,  aluminium,  calcium, 
magnesium,  and  sodium  sulphates,  and  sodium  chloride,  have  a 
powerfully  acid  reaction,  due  to  the  presence  of  from  1*17  to  17-01  parts 
per  100,000  of  free  sulphuric  acid.  Surface  efflorescences,  consisting 
of  ferric  and  aluminium  sulphates  with  siliceous  matter,  have  been 
observed  in  rn  old  jet  quarry  in  the  neighbourhood  of  the  well  yielding 
the  largest  proportion  of  acid.  Jn.  W. 
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Mechanical  Determination  of  the  Arrangement  of  the 
Carbon  Atoms  in  Organic  Compounds.  By  G.  Hinrichs 
{Gompt.  rend.,  113,  313 — 315). — In  the  structural  formulae  for  the 
normal  paraffins,  the  carbon  atoms  are  shown  as  forming  a  straight 
line.  All  those  properties  which  depend  solely  on  structure  should 
•be  continuous  functions  of  the  number  of  carbon  atoms  in  the  mole- 
cule, whether  the  number  of  carbon  atoms  is  even  or  uneven. 
The  melting  points  of  the  paraffinoid  hydrocarbons  containing  an 
uneven  number  of  carbon  atoms  are  less,  however,  than  they  should 
be  according  to  the  above  rule.  If  the  melting  point  is  a  function  of 
ihe  moment  of  inertia  of  the  molecule  for  its  natural  axis  of  rotation, 
the  author  shows  that  the  above  fact  would  lead  to  the  arrangement 
of  the  carbon  atoms  in  a  zig-zag  line.  H.  C. 

Action  of  Boron  Fluoride  on  Nitriles.  By  Gr.  Patein  (Gompt. 
rend.,  113,  85 — 87). — Boron  fluoride  combines  in  molecular  propor- 
tions with  aliphatic  and  aromatic  nitriles.  When  a  rapid  current  of 
the  fluoride  is  passed  into  acetonitrile,  it  is  absorbed  with  evolution  of 
heat,  and,  on  cooling,  colourless,  deliquescent,  faming  crystals,  having 
the  composition  MeCN,BF3,  separate.  The  substance  melts  at  120*^, 
sublimes,  and  may  be  preserved  in  sealed  tubes  containing  boron 
fluoride.  It  is  soluble  in  alcohol  and  ether,  and  with  decomposition 
in  water  and  alkalis.  Similar  compounds  are  formed  with  benzo- 
nitrile  and  toluonitrile.  Hydrogen  cyanide  forms  a  similar  very 
unstable  compound  with  absorption  of  heat.  Jn.  W. 

Action  of  Ammonia  on  some  Compounds  of  the  Haloid 
Salts  of  Mercury.  By  R.  Yaret  (Gompt.  rend.,  112,  1312—1314). 
— When  a  solution  of  mercury  cadmium  iodocyanide, 

HgCy„CdCy2,HgIa,8H20, 

is  allowed  to  drop  into  aqueous  ammonia  until  a  permanent  precipi- 
tate is  formed,  and  the  precipitate  is  allowed  to  remain  in  contact 
with  the  mother  liquor  for  some  time  with  occasional  agitation,  a 
yellowish,  amorphous  powder  is  obtained,  which  must  be  dried  rapidly 
on  filter  paper.  It  is  mixture  of  ammonio-cadmium  iodide  with  the  com- 
pound HgCy2,CdCy2,Hgl2,4N'H3  or  its  isomeride  2HgCy2,Cdl2,4N"H3, 
the  ammonia  having  produced  a  reaction  the  inverse  of  that  which 
gave  rise  to  the  original  salt,  and  again  formed  cadmium  iodide. 
Similar  results  are  obtained  by  dissolving  mercury  cadmium  iodo- 
cyanide in  ammonia. 

Mercury  potassium  iodocyanide  dissolves  abundantly  in  aqueous 
ammonia  at  40°,  and  separates  unchanged  on  cooling. 

Ammonia  acts  slowly  on  mercuric  cyanide,  but  if  the  moist  salt  is 
heated  in  a  current  of  the  gas  at  100°  until  quite  dry  and  the  passage 
of  the  gas  is  afterwards  continued  for  some  time  at  the  ordinary 
temperature,    the   compound    HgCy2,2XH3  is  obtained   as    a   white. 
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amorplious  powder,  whicli  alters  readily  when  exposed  to  air,  losing- 
ammonia  rapidly  and  absorbing  water. 

Mercury  barium  chloro cyanide,  under  similar  conditions,  yields  the 
compound  2HgCy2,BaCl2,4NH3,  which  alters  rapidly  on  exposure  to 
air,  is  only  slightly  soluble  in  ammonia,  and  is  decomposed  by  water. 
The  chlorocyanide  absorbs  ammonia  much  more  rapidly  than 
either  of  its  constituent  salts  separately,  and  the  compound  seems  to 
be  more  stable  than  the  compound  formed  by  either  of  the  simple 
salts.  C.  H.  B. 

The  Cyanogen  Compounds  of  Magnesium.  By  R.  Yaret 
(Compt.  rend.,  112,  1449 — 1451). — A  triple  salt  of  the  composition 
MgCy2,HgCy2,Hgl2  +  8H2O  is  formed  when  small  quantities  of 
magnesium  iodide  are  thrown  into  a  concentrated  solution  of  mercuric 
cyanide  maintained  at  60 — 70°,  using  15  grams  of  magnesium  iodide  to 
25  grams  of  mercuric  cyanide.  The  filtered  liquid  carefully  evaporated 
on  the  water-bath  deposits,  on  cooling,  large,  light-yellow,  transparent 
lamellae,  which  may  be  dried  in  paper.  When  the  salt  is  carefully 
heated,  it  first  yields  hydrocyanic  acid,  water,  and  mercuric  iodide, 
and  subsequently,  on  fusion,  an  abundant  sublimate  of  mercuric 
iodide  and  mercury,  together  with  cyanogen.  From  the  character  of 
this  decomposition,  it  is  evident  that  the  compound  is  more  complex 
than  would  be  formed  by  a  simple  union  of  mercuric  cyanide  and 
magnesium  iodide.  When  a  solution  of  the  iodocyanide  is  boiled 
with  ammonium  picrate,  the  fine-red  coloration  of  ammonium 
isopurpurate  is  produced  ;  such  a  reaction  does  not  occur  with  mer- 
curic cyanide.  Similarly,  copper  sulphate  yields  a  precipitate  of 
mercuric  iodide  and  cupric  cyanide,  the  latter  further  decomposing 
into  cuprous  cyanide  and  cyanogen.  Mercuric  cyanide  does  not  re- 
act with  the  oxygen  salts  of  copper. 

If  a  concentrated  solution  of  magnesium  bromide  be  dropped  slowly 
into  a  saturated  solution  of  mercuric  cyanide  at  50°,  and  the 
mixture  evaporated,  white,  nacreous,  silky  lamellae  of  the  formula 
^gCy2,HgCy2,HgBr2  -f  8H2O  are  deposited.  This  substance  is  very 
hygroscopic  and  soluble  in  water,  and  is  unstable  in  air.  Its  consti- 
tution is  not  clearly  established.  W.  T. 

Fulminates.  By  H.  N.  Waeken  (Chem.  News,  64,  28).— Copper 
fulminate,  obtained  by  digesting  a  solution  of  silver  fulminate  with 
copper  filings,  when  reduced  by  electrolysis,  yielded  copper,  hydro- 
cyanic acid,  and  ammonia  in  abundance,  also  ammonium  fulminate 
and  fulminic  acid.  Cuprammonium  fulminate,  obtained  by  treating 
copper  fulminate  with  excess  of  ammonia,  dried  over  sulphuric  acid^ 
and  decomposed  by  hydrogen  sulphide,  yielded  copper  sulphide, 
carbamide,  and  ammonium  thiocyanate.  Silver  fulminate,  by  the 
action  of  dry  silicon  fluoride,  yielded  silver  fluoride  and  an  explosive 
gas.  By  the  action  of  chlorine,  bromine,  or  iodine,  the  haloid  silver 
salt  and  chloro-,  bromo-,  or  iodo-picrin  were  obtained.         D.  A.  L. 

AUyl  Alcohol  and  its  Formation  from  Dichlorhydrin  and 
Sodiimi.     By  H.   Toenoe   (Ber.,   24,  2670— 2678).— Aqueous  allyl 
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nlcohol,  whicli  has  been  kept  over  freshly  ignited  potassium  carbonate, 
still  contains  a  considerable  quantity  of  water  ;  on  repeated  fractional 
distillation,  such  a  mixture  can  be  separated  into  two  portions,  boiling 
constantly  at  about  87'5°and  97°  respectively.  The  fraction  of  lower 
boiling  point  seems  to  be  a  mixture  of  72*3  per  cent,  of  allyl  alcohol 
and  27'7  per  cent,  of  water;  the  fraction  of  higher  boiling  point  is 
almost  anhydrous  allyl  alcohol,  but  contains  a  small  quantity  of 
acraldebyde.  On  treating  the  almost  anhydrous  allyl  alcohol  with 
dry  chlorine,  a  large  quantity  of  acraldehyde  is  formed,  and  the  yield 
of  pure  dichlorhydrin  (b.  p.  181 — 186°,  with  slight  decomposition)  is 
only  about  20  per  cent,  of  the  theoretical. 

Both  the  dichlorhydrins  are  very  stable  towards  acid  reducing 
figents,  and  are  not  acted  on  by  nascent  hydrogen  or  by  stannous 
chloride ;  when  heated  with  hydriodic  acid  and  amorphous  phosphorus, 
they  both  yield  isopropyl  iodide,  and  a  small  quantity  of  a  liquid 
boiling  at  about  34 — 36°,  which  is  most  probably  isopropyl  chloride. 

It  has  been  previously  shown  by  Hiibner  and  Miiller  (Annalen,  159, 
168)  that  allyl  alcohol  is  produced  by  the  action  of  sodium  on  an 
anhydrous  ethereal  solution  of  dichlorhydrin  (b.  p.  144°)  ;  the  author 
succeeded  in  isolating  impure  epichlorhydrin  from  the  products  of  this 
reaction  and  proved  its  presence  by  converting  it  into  dichlorhydrin. 

When  an  anhydrous  ethereal  solution  of  epichlorhydrin  is  treated 
with  sodium,  only  a  trace  of  a  liquid,  which  seems  to  be  impure  allyl 
alcohol,  is  obtained,  so  that  it  is  impossible  to  assume  that  the  produc- 
tion of  allyl  alcohol  from  dichlorhydrin,  in  the  reaction  just  referred 
to,  is  due  to  the  intermediate  formation  of  epichlorhydrin. 

The  two  acetylchlorhydrins  are  converted  into  one  and  the  same 
allyl  acetate  on  treatment  with  sodium  in  anhydrous  ethereal 
solution.  F.  S.  K. 

Rotatory  Power  of  Compounds  of  Mannitol  with  Acid 
Molybdates.  By  D.  Gernez  (Gompt  rend.,  112, 1360— 1363).— The 
author  has  previously  shown  ( Abstr.,  1890,  744)  that  compounds  such  as 
active  malic  acid  having  both  acid  and  alcoholic  functions  in  aqueous 
solution  form  compounds  with  optically  inert  substances  such  as  the 
molybdates,  which  compounds  have  a  greater  rotatory  power  than  the 
original  acid.  The  present  paper  describes  similar  compounds  formed 
by  the  alcohol  mannitol.  Solutions  were  employed  containing 
0"7583  gram  and  1*5866  grams  of  mannitol,  to  which  were  added 
varying  quantities  of  the  acid  sodium  or  ammonium  molybdates 
respectively,  differing  by  1/12  equivalent,  and  sufficient  water  to  make 
the  total  volume  24  c.c.  The  initial  negative  rotation  of  the  mannitol 
is  changed  to  a  positive  rotation  on  the  addition  of  the  first 
1/12  equivalent  of  acid  molybdate  ;  this  rotation  increases  regularly 
on  the  addition  of  further  quantities  of  the  acid  salt  until  maxima  of 
2°  45'  and  5°  16'  respectively  are  attained  with  6*75/12  equivalent  of 
the  acid  molybdate.  This  proportion  of  the  acid  salt  corresponds 
with  3'9375  equivalents  of  molybdic  acid  to  1  equivalent  of  mannitol. 
The  rotation  observed  is  slightly  less  if  the  ratio  be  4  to  1.  As  normal 
sodium  molybdate  has  no  action  on  mannitol,  there  is,  considering 
only  the  molybdic  acid  not  saturated  by  the  soda,  2'25  equivalents  of 
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inoljbdic  acid  to  1  equivalent  of  mannitol,  or  9  to  4  respectively  ns 
the  proportions  in  the  compound  formed.  Further  additions  of  the 
salt  give  gradually  decreasing  rotations,  indicating  the  decomposition 
of  the  compound  corresponding  with  the  maximum  and  a  tendency 
towards  some  other  state  of  equilibrium.  W.  T. 

Configuration  of  Grape  Sugar   and  its  Isomerides.     By  E. 

Fischer  (Ber.,  24,  2683 — 2687). — In  the  last  paper  on  this  subject 
(this  vol.,  p.  1173),  the  configaration  of  grape  sugar  was  expressed 
by  the  formula 

CH0-CH(0H)-CH(0H)-CH(0H>CH(0H)-CH2-0H; 

-  +  +  + 

as,  however,  in  the  case  of  such  complicated  molecules,  the  employ- 
ment of  the  signs  +  and  —  for  denoting  the  arrangement  in  space 
may  easily  give  rise  to  mistaken  views,  it  becomes  necessary  to  give 
a  more  complete  explanation  of  the  formulae.  For  this  purpose,  the 
four  asymmetric  carbon  atoms  in  the  molecule  of  grape  sugar  may  be 
numbered  as  shown  below  : — 

CH2(0H)-CH(0H>CH(0H)-CH(0H)-CH(0H)-CH0. 

Van't  Hoff,  in  his  general  considerations,  on  which  the  author's 
special  deductions  are  based,  only  compares  the  carbon  atom  1  with 
the  carbon  atom  4,  and  2  with  3 ;  consequently,  in  the  case  of  grape 
sugar,  the  arrangement  of  the  hydrogen  atom  and  the  hydroxyl  grou]) 
around  1  is  the  reverse  of  that  around  4,  whilst  the  arrangement 
around  2  and  3  is  the  same.  The  arrangement  of  the  asymmetric 
group  around  the  carbon  atom  1  can,  however,  be  also  compared  with 
that  of  the  two  central  asymmetric  groups,  as  was  done  by  the  authoi- 
in  fixing  the  relationship  of  grape  sugar  to  xylose  and  arabinose ;  it 
was  then  shown  that  the  arrangement  of  the  hydrogen  atom  and 
hydroxyl  group  around  the  carbon  atom  1  is  identical  with  that 
around  3.  From  a  superficial  examination,  it  might  be  concluded 
that  this  is  also  so  in  the  case  of  the  carbon  atoms  1  and  2,  but  as  a 
matter  of  fact  the  reverse  is  true. 

With  the  aid  of  models,  it  is  easily  seen  that,  in  the  case  of  the 
carbon  atom  2,  the  sign  varies  according  as  it  is  com])ared  with  1  or 
3.  As,  therefore,  the  above  method  of  expressing  the  configuration 
of  grape  sugar  is  ambiguous,  it  is  advisable  to  do  so  in  another  way. 

In  the  first  place,  the  molecules  of  dextro-,  levo-,  and  inactive 
tartaric  acids  can  be  constructed  (with  the  aid  of  Friedlander's  india- 
rubber  models),  and  laid  on  paper  in  such  a  way  that  the  four  carbon 
atoms  are  arranged  in  a  straight  line,  the  hydrogen  atoms  and 
hydroxyl  groups  standing  above  the  plane  of  the  paper ;  the  projec- 
tions of  these  models  would  then  be  the  followinor ; — 


COOH                    COOH 

COOH 

H— C— OH         HO— C— H 

H— C-OH 

HO— C— H              H— C— OH 

H— C— OH 

COOH                    COOH 

COOH 

\.                                                                            ; 

Dextro-  and  levo-acids. 

Inactive  acid. 

ORGANIC  CHEMISTRY. 


1445 


On  proceeding  in  a  similar  manner  with  the  models  of  d.- 
l.-saccharic  acids,  the  two  following  projections  are  obtained : — 


and 


I. 


COOH 
H— C— OH 
HO— C— H 
H— G— OH 
H— C— OH 

COOH 


TI. 


COOH 
HO— C— H 

H— C— OH 
HO— C— H 
HO— C— H 

COOH 


As  it  is  immaterial  which  of  these  two  configurations  is  assigned  to 
d. -saccharic  acid,  it  may  be  assumed  to  have  that  represented  by  the 
formula  I ;  the  configurations  of  grape  sugar  and  its  isomerides 
would  then  be  expressed  as  follows : — 


CHO 

H— C— OH 

HO— C— H 

H— C— OH 

H— C— OH 

CHo-OH 

Grrape  sugar. 

CHO 
HO-C— H 
HO— C— H 

H— C— OH 
HO— C— H 
CH^-OH 
d.-Grulose. 


CHO 
HO— C— H 

H— C— OH 
HO— C-H 
HO— G— H 
CHo-OH 
l.-Grlucose. 

CHO 
H— C— OH 
H— C— OH 
HO— C— H 
H— C— OH 
CHo-OH 
l.-Q-ulose. 


CHO 
HO— C— H 
HO— C— H 
H— C— OH 
H— C— OH 
CHs-OH 
d.-Maimose. 

GH2OH 

CO 
HO— C— H 
H_C— OH 
H—C— OH 

CH./OH 
d.-Fructose. 


CHO 

H— C— OH 
H— C— OH 
HO— C— H 
HO— C— H 
CHa-OH 

l.-Mannose. 
CH2OH 

CO 
H— C— OH 
HO— C— H 
HO— C— H 
CH2-0H 
l.-Fructose. 


The  configurations  of  the  two  inactive  dicarboxylic  acids  of  tbe 
dulcitol  series,  which  are  probably  represented  by  mucic  acid  and 
allomucic  aCid,  may  be  denoted  by  the  following  formulas  : — 


COOH 
H— C— OH 
HO— G— H 
HO— C— H 
H— C— OH 
COOH 


COOH 
H— C— OH 
H— C— OH 
H— C— OH 
H— C— OH 

COOH 


This  manner  of  expressing  configuration  can  also  be  adopted  in  the 
case  of  the  pentoses ;  its  use  is  even  more  advantageous  in  the  case  of 
the  more  complex  molecules  of  the  heptoses,  ocitoses,  &c.,  where  the 
ambiguity  of  the  signs  +  and  —  constantly  becomes  greater.  The 
configurations  of  the  two  pentoses,  for  example,  and  of  the  tri- 
hydroxyglutaric  acids  obtained  therefrom,  may  be  represented  by  the 
following  projections  : — 
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CHO  CHO  COOH  COOH 

H— C— OH  H— C— OH  H— C— OH  H— C— OH 

HO— C— H  HO-C— H  HO— C— H  HO— C— H 

HO— C— H  H— C— OH  HO— C— H  H— C— OH 

CH2-0H  CH2-0H  COOH  COOH 

Arabinose.  Xylose.  Actiye  acid  from         Inactive  acid  from 

arabinose.  xylose. 

The  advantage  of  the  new  formulse  is  more  particularly  noticeable 
in  considering  those  reactions  in  which  an  increase  or  decrease  in  the 
number  of  asymmetric  carbon  atoms  takes  place  ;  as,  for  example,  in 
the  oxidation  of  levulose  to  inactive  tartaric  acid  ;  this  change  is  very 
simply  expressed  in  the  following  way  : — 

CH2OH 
CO 

HO— 6— H  COOH 

H— C— OH  H— C— OH 

H— C— OH  H— C— OH 

CH2-0H  COOH 

d. -Fructose.  Inactive  tartaric  acid. 

F.  S.  K. 

Stachyose.  By  A.  v.  Planta  and  E.  Schulze  (J5er.,  24, 
2705— 2709).— Stachyose  (Abstr.,  1890,  1088),  like  raffinose,  is  a 
triose,  and  on  inversion  it  yields  galactose,  grape  sugar,  and  levulose  ; 
mannose  and  pentoses  could  not  be  detected  in  the  solution  of  the 
inverted  sugar.  Since  stachyose  yields  37 — 38  per  cent,  of  mucic  acid 
on  oxidation  with  nitric  acid,  it  may  be  assumed  that  the  molecule  of 
this  sugar  is  formed  by  the  combination  of  3  mols.  of  galactose  either 
with  2  mols.  of  grape  sugar  and  1  mol.  of  levulose,  or  with  1  mol.  of 
grape  sugar  and  2  mols.  of  levulose ;  it  is  probable,  therefore,  that 
stachyose  has  the  molecular  formula  C36H64O32.  F.  S.  K. 

Lupeol.  By  A.  LiKiERNiK  (Ber.,  24,  2709— 2710).— Lupeol  (this 
vol.,  p.  551)  may  be  considered  as  a  homologue  of  a-  and  /3-amyrin 
(compare  Vesterberg,  this  vol.,  p.  165).  The  relationship  .of  lupeol  to 
the  amyrins  is  shown  by  the  fact  that  they  all  give  substitution,  and 
not  additive,  products  with  bromine  ;  a  chloroform  solution  of  each  of 
the  three  compounds  turns  reddish- violet  on  the  addition  of  acetic 
anhydride  and  a  little  concentrated  sulphuric  acid.  F.  S.  K. 

Conversion  of  Starch  into  Dextrin  by  the  Butyric  Ferment. 

By  A.  ViLLiERS  {Gompt.  rend.,  113,  144 — 145). — When  starch  paste 
is  inoculated  with  the  butyric  ferment  and  kept  at  40°,  the  rotatory 
power  at  first  increases,  reaches  a  maximum  after  2^  days,  and  then 
slowly  decreases,  the  starch  almost  entirely  disappearing.  When 
filtered  through  biscuit  porcelain,  and  kept  at  40°  for  several  days, 
the  rotatory  power  of  the  solutions  undergoes  no  further  change. 
They  give  no  starch  reaction  with  iodine.  If  a  small  quantity  of 
starch  is  added  to  the  sterilised  solutions,  and  they  are  then  kept  at 
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40°,  the  starch  disappears  after  some  days,  but  the  rotatory  power  of 
the  liquid  remains  practically  unchanged. 

In  the  conversion  of  starch  into  dextrin  by  the  action  of  the 
butyric  ferment,  the  latter  secretes  a  soluble  product  capable  of  pro- 
ducing the  conversion  in  the  absence  of  any  organisms.  This 
product  is  formed  continually  in  very  small  quantities,  and  its 
activity  seems  to  be  exhausted  almost  as  fast  as  it  is  formed. 

C.  H.  B. 

Bleaching  of  Cotton  by  Hydrogen  Peroxide.  By  Prud'homme 
{Compt.  rend.,  112,  1374— 1376).— The  superiority  of  the  results 
obtained  in  bleaching  cotton  when  calcined  magnesia  is  added  to  the 
hydrogen  peroxide  used  is  due  to  the  formation  of  magnesium  per- 
oxide, which  is  more  stable  than  hydrogen  peroxide  at  100''.  6  per 
cent,  hydrogen  peroxide,  diluted  with  10  parts  water  and  boiled  for 
half  an  hour,  has  its  titration  value  reduced  to  one-tenth  of  that 
shown  before  boiling.  If  calcined  magnesia,  to  the  amount  of  5  per 
cent,  of  the  weight  of  hydrogen  peroxide,  be  added,  the  titration 
value  is  only  reduced  to  nine-tenths.  Magnesia  is  subjected  to  the 
action  of  3  per  cent,  hydrogen  peroxide  for  some  time  at  the  ordinary 
temperature,  filtered,  washed,  and  dried  at  100 — 105"" ;  the  active 
oxygen,  titrated  with  permanganate,  corresponds  with  the  formula 
3Mg(OH)2  +  MgO(OH)2  for  the  dry  product.  This  substance  has 
an  alkaline  reaction,  and  loses  all  its  active  oxygen  at  about  300°. 
Magnesium  peroxide  is  also  formed  when  the  metal  is  dissolved  in 
hydrogen  peroxide. 

Zinc  and  cadmium  also  form  peroxides ;  that  of  zinc  has  probably 
the  formula  2ZnO  -h  ZnO(OH)2. 

Hydrogen  peroxide  has  a  direct  action  not  only  on  the  various 
colouring  matters  present,  but  even  on  such  substances  as  cellulose, 
t^atty  substances  give  off  much  carbonic  anhydride  on  boiling  with 
hydrogen  peroxide,  due  to  the  oxidation  of  the  glycerol  set  free  by 
the  saponification  brought  about  by  the  magnesia  employed  in  the 
process.  Slightly  acid  hydrogen  peroxide  attacks  neutral  fats  on 
boiling,  liberating  fatty  acids  and  disengaging  carbonic  anhydride. 
Under  the  joint  action  of  magnesia  and  hydrogen  peroxide,  the  fatty 
acids  are  oxidised  with  production  of  carbonic  anhydride.  Oleic  acid 
is,  under  these  conditions,  partially  transformed  into  palmitic  acid, 
just  as  when  treated  with  caustic  potash. 

In  bleaching  by  hydrogen  peroxide,  cellulose  is  converted  into 
oxycellulose,  recognised  by  dyeing  with  basic  colouring  matters  which 
fix  on  oxycellulose  without  a  mordant.  The  alteration  of  cellulose  is 
greater  if  impregnated  with  concentrated  caustic  soda  before  treating 
it  with  hydrogen  peroxide. 

This  action  of  hydrogen  peroxide  is  greatly  augmented  by  the 
presence  of  metallic  oxides,  which  appear  to  serve  as  vehicles  for  the 
active  oxygen ;  the  bleaching,  therefore,  should  be  preceded  by  treat- 
ment with  a  very  dilute  acid.  A  piece  of  cloth  mordanted  with 
iron,  chromium,  and  aluminium,  and  boiled  for  one  or  two  hours 
with  magnesia  and  hydrogen  peroxide,  is  strongly  attacked  in  the 
mordanted  portions.     The  action  of  hydrogen  peroxide  on  cellulose 
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presents  greab  analogies  witli  tliafc  of  cuprammonium  solutions,  which 
also  act  as  oxidising  agents,  forming  oxjcellulose. 

Cotton  cloth  treated  with  caustic  soda  at  36°  and  thoroughly 
washed  is  acted  on  more  strongly  by  cuprammonium  solutions  of 
moderate  concentration  than  cloth  not  so  treated.  It  is  concluded 
that,  contrary  to  the  received  opinion,  cellulose  is  attacked  and 
suffers  transformation  under  the  action  of  Schweitzer's  reagent. 

W.  T. 

Ureides  from  Normal  Acids.  By  C.  Matignon  (Compt.  rend., 
112,  1867 — 1369). — The  heats  of  combustion  of  formylcarbamide  and 
acetylcarbamide  are  respectively  -f  2073  Cal.  and  +3609  Cal. ;  the 
corresponding  heats  of  formation  are  +119"3  Cal.  and  +129  Cal. 

In  accordance  with  the  difference,  153'6  Cal.,  between  the  heats  oF 
combustion  of  these  two  successive  homologues,  there  is  great 
similarity  in  their  reactions  with  the  same  reagents.  Formic  and 
acetic  acids  differ  considerably  in  properties,  and  the  difference 
between  the  heats  of  combustion  of  these  acids  taken  in  the  solid 
state  is  only  140  Cal. 

Formic   acid    and    urea   in   solution    combine    with    liberation   of 

+  13'4  Cal.,  whereas  acetylcarbamide  is  not  formed  from  acetic  acid 

and  urea  in  solution,  as  the  reaction  would  require  an  absorption  of 

0*2  Cal.     The  synthesis  of  acetylcarbamide  from  acetaraide  and  urea 

has    not   been    accomplished  ;    it   would   require   an    absorption    of 

12'5   Cal.      Acetylcarbamide  and   formylcarbamide   yield    flocculent 

precipitates  with  mercuric  chloride  and  potash.     The  formula  of  the 

CO 
compound  with  formylcarbamide  is  probably  COH*N<^rT    >N"H. 

Urea  acetate,  CONgHijCaHiOj  +  2H2O,  forms  large,  deliquescent 
crystals  ;  the  heat  of  solution  at  16°  is  — 8*8  Cal.  at  a  concentration 
of  ^  mol.  per  litre.  Its  heat  of  formation  is  +31  Cal.;  the  small- 
ness  of  this  number  accounts  for  the  easy  dissociation  of  the  salt  by 
water.      '  W.  T. 

Products  of  Oxidation  of  Uric  Acid.  By  C.  Matignon  {Gompt. 
rend.,  112,  1263 — 1266). — Allantoin. — Heat  of  combustion  at  con- 
stant pressure,  +413*8  Cal. ;  heat  of  formation,  +170-4  Cal. ;  heat  of 
dissolution  at  15°,  —7*5  Cal. 

Alloxan. — Heat  of  combustion,  +278*5  Cal.;  heat  of  formation, 
+  236-7  Cal.;  heat  of  dissolution,  +4*1  Cal.,  —4-2  Cal,  and  —9*0 
Cal.  in  the  three  states  of  hydration  respectively. 

Alloxantin. — Heat  of  combustion,  +586*3  Cal.;  heat  of  formation, 
+  513*1  Cal. ;  heat  of  dissolution  at  15°,  —9  Cal. 

C4O4N2H2  sol.  +  H2O  sol.  =  C405:N'2H4  develops  +90  Cal. 
C4O5N2H4    sol.    +    3H2O    sol.    = 

C405N2H4,3H30  sol „         +  6-9  Cal.  (3  X  2*3). 

It  follows  that  the  entrance  of  the  first  molecule  of  water  into  the 
molecule  of  alloxan  causes  a  development  of  heat  almost  as  great  as 
the  heat  of  hydration  of  phosphoric  anhydride,  and  this  result  confirms 
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Baeyer's   view,    that   the   compound    C404N'oH2  is  the   anhydride  of 
alloxan. 

C5O3N4H4  sol.  +  0  gas  +  HoO  liq.  =  C403N"4H6 

diss.  +  CO2  gas develops  -[-40  1  CaL 

C6O3N4H4   sol.    +   O    gas   +   2H2O    liq.   = 

C4O5N2H4  diss.  +  CON2H4  diss „  +  23-7    „ 

It  would  seem,  therefore,  that  the  oxidation  of  uric  acid  should 
always  produce  allantoin,  and  this  is  true  so  long  as  no  secondary 
reaction  takes  place  with  the  same  velocity  as  the  principal  reaction ; 
for  example,  when  potassium  permanganate  is  the  oxidising  agent. 
If,  on  the  other  hand,  nitric  acid  is  the  oxidising  agent,  nitrous  acid 
is  formed,  and  this  at  once  attacks  the  urea,  and  the  heat  developed  by 
this  simultaneous  secondary  reaction  is  sufficient  to  turn  the  balance- 
in  favour  of  alloxan.  The  thermochemical  results  explain  the  well- 
known  fact  that  the  action  of  oxidising  agents  on  uric  acid  yields 
either  allantoin  or  alloxan,  but  never  both  at  the  same  time. 

C.  H.  B. 

Parabanic  and  Oxaluric  Acids.  By  C.  Matignon  (Compt.  rend.^ 
113,  198— 200).— Para&amcJ.cz^.— Heat  of  combustion,  +212-7  Cal.;. 
heat  of  formation,  -|- 139*2  Cal.;  heat  of  dissolution  at  20°,  —  5'1  Cal. 

Oxaluric  Acid. — Heat  of  combustion,  +211  Cal. ;  heat  of  formation,. 
+  209-9  Cal. 

The  formation  of  parabanic  acid  from  oxalic  acid  and  urea  would 
develop  +2-2  Cal.,  and  the  formation  of  oxaluric  acid  would  develop 
+  2*5  Cal.  These  numbers  are  very  low,  and  explain  the  difficulty  of 
passing  directly  from  urea  to  the  ureides.  The  conversion  of  para- 
banic acid  into  oxaluric  acid  by  elimination  of  water  would  develop- 
only  +  0-3  Cal. 

A  cold  solution  of  potassium  hydroxide,  containing  1  gram- molecule- 
in  20  litres,  rapidly  converts  both  parabanic  acid  and  oxaluric  acid 
into  normal  potassium  oxalate,  the  change  in  the  case  of  parabanic^ 
acid  being  accompanied  by  the  development  of  +24-4  Cal.,  the  acid 
being  solid  and  the  potash  and  the  products  dissolved.  The  heat  of 
formation  deduced  from  this  result  is  138*7  Cal.,  whilst  the  direct- 
determination  gives  139*2  Cal. 

Potassium  oxalurate,  prepared  by  dissolving  oxaluric  acid  in  an- 
equivalent  quantity  of  potash  solution  and  evaporating  the  liquid,  is 
different  from  the  oxalurates  described  by  Menschutkin  and  Strecker 
respectively.  It  crystallises  in  stellate  groups  of  slender,  anhydrous,, 
prismatic  needles. 

C3O4N2H4  sol.  +  KOH  sol.  =  C3O4N2H3K  sol. 

+  HoO  sol develops  +30-2CaL 

The  action  of  the  first  equivalent  of  potash  on  oxalic  acid  develops. 
+  34-2  Cal.  C.  H.  B. 

Action  of  Diazobenzene  Chloride  on  Acetone.    By  E.  Bam-^ 

BERGEK  and  p.  WuLZ  (Per.,  24,  2793—2797). — A  study  of  the  proper- 
ties of  a  hydronaphthol  obtained  from  tetrahydronaphthylene  oxide- 
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(this  vol.,  p.  1073)  led  Bamberger  to  the  conclusion  that  compounds 
containing  the  radicle  CHo'CO  (or  CHICH'OH),  whether  belonging 
to  the  fatty  or  the  aromatic  series,  must  be  capable  of  forming  colour- 
ing matters  on  treatment  with  diazotised  bases  in  the  presence  of 
alkalis.  This  opinion  has  been  verified  with  acetone,  acetaldehyde, 
propaldehyde,  cenanthaldehyde,  acetophenone,  camphor,  &c.,  all  of 
which  give  intense,  dark  claret  coloured  solutions.  Formaldehyde, 
which  does  not  contain  the  radicle,  does  not  give  the  reaction,  but,  on 
the  other  hand,  substances  like  lactic  acid  and  dextrose,  and,  in  par- 
ticular, ethylenic  compounds,  such  as  allyl  alcohol,  dihydronaphthalene, 
dihydrobenzaldehyde,  &c.,  form  colouring  matters  under  the  condi- 
tions named. 

When  a  mixture  of  acetone  (12  grams)  with  a  solution  of  diazo- 
benzene  chloride  (prepared  from  18"6  grams  aniline)  is  slowly  stirred 
into  carefully  cooled  20  per  cent,  aqueous  soda  (200  grams),  a  red 
coloration  is  produced,  and  the  mixture  becomes  turbid,  finally  de- 
positing a  brownish-black  resin.  The  product  can  be  obtained  in  a 
crystalline  form  by  dissolving  it  in  well-cooled  sulphuric  acid,  and, 
after  12  hours,  pouring  the  deep  blue  solution  on  to  ice,  drying  the 
reddish-brown,  flocculent  precipitate,  and  then  carefully  extracting 
with  ether.  On  evaporating  the  deep  red  ethereal  solution,  a 
crystalline  residue  is  obtained  which  can  be  purified  by  repeated 
crystallisation  from  alcohol.  The  compound  has  the  composition 
C16H14N2O,  and  is  more  probably  a  bis-hydrazone  of  mesoxalaldehyde 
than  a  disazo-derivative  of  acetone.  It  crystallises  either  in  lustrous, 
garnet-red  prisms,  showing  an  intense,  steel-blue,  metallic  shimmer, 
or  by  rapid  crystallisation  in  tufts  of  flat  needles,  melts  at  184 — 135°, 
and  dissolves  easily  in  the  ordinary  organic  solvents,  but  only  very 
sparingly  in  water.  It  has  feebly  basic  properties,  and  dissolves  in 
concentrated  mineral  acids,  forming  deep  violet-blue  solutions,  from 
which  the  colouring  matter  is  precipitated  unchanged  on  the  addition 
of  water.  The  compound  is  destitute  of  tinctorial  power,  but  its 
sulphonic  acid,  contained  in  the  aqueous  solution  after  extraction  with 
ether,  dyes  wool  and  silk  a  bright  chestnut-brown  in  an  acid  bath. 

In  the  concluding  portion  of  the  paper,  the  authors  draw  attention 
to  the  difference  between  this  reaction  and  that  employed  by  Penzoldt 
and  Fischer  for  the  detection  of  aldehydes  (Abstr.,  1883,  829). 

W.  P.  W. 

Ethereal  Nitrosocyanacetates.  By  P.  T.  Muller  {Compt. 
rend.,  112,  1372 — 1373). — These  salts  are  prepared  by  the  action  of 
amyl  nitrite  on  the  sodium  derivatives  of  ethereal  cyanacetates, 
with  subsequent  treatment  of  the  sodium  salts  produced  with  sulph- 
uric acid. 

Ethyl  Nitrosocyanacetate. — An  equivalent  quantity  of  sodium  dis- 
solved in  absolute  alcohol  is  added,  little  by  little,  to  ethyl  cyanacetate 
(1  moL),  and  amyl  nitrite  (1  mol.)  is  added,  in  small  portions  at 
a  time,  to  the  resulting  mass,  which  is  then  heated  to  50 — 60°.  It  is 
cooled,  washed  with  ether,  and  precipitated  with  dilute  sulphuric  acid. 
The  oil  is  dissolved  in  ether,  dried,  and  crystallised  by  evaporation. 
Ethyl  nitrosocyanacetate,  ]S'0-CH(CN)-COOEt,  forms    small,  white 
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crystals,  melts  at  127 — 128°,  and  is  very  soluble  in  water,  alcohol,  and 
ether,  less  so  in  benzene.  The  sodium  salt  crystallises  in  small, 
yellow,  fibrous  prisms  containing  5  mols.  HgO.  It  is  formed  directly 
by  the  action  of  amyl  nitrite  on  ethyl  sodiocyanacetate  ;  the  product 
is  evaporated  to  dryness  and  dissolved  in  alcohol ;  the  salt  is  precipi- 
tated by  the  addition  of  benzene. 

Methyl  nitrosocyanacetate  is  obtained,  by  the  same  method  as  its 
homologue,  in  the  form  of  small,  tabular  crystals  melting  .at  119°. 
The  sodium  salt  occurs  in  yellow,  flat  prisms  containing  \^  mols.  H2O. 

W.  T. 

Cyanostearic  Acid,  Hexadecylmalonamic  Acid,  and  Hexa- 
decylmalonic  Acid.  By  C.  Hell  and  J.  Sadomsky  {Ber.,  24, 
2778 — 2785).  —  ol- Cyanostearic  acid,  CN'OivHai-COOH,  is  prepared 
by  dissolving  ethyl  a-bromostearate  (this  vol.,  p.  1336)  (50  grams)  in 
alcohol,  adding  potassium  cyanide  (14  grams)  dissolved  in  the  smallest 
quantity  of  hot  water,  and  heating  the  mixture  in  a  reflux  apparatus 
for  5 — 6  days,  then  collecting  the  dark  precipitate,  washing  with 
alcohol,  dissolving  in  water,  adding  sulphuric  acid,  filtering  from  the 
humus  substance  which  separates,  extracting  with  ether,  and  finally 
purifying  the  acid  by  crystallisation  from  glacial  acetic  acid,  and  sub- 
sequently from  a  mixture  of  alcohol  and  light  petroleum ;  it  forms 
small,  iridescent,  transparent  plates  or  prisms,  melts  at  83*5°,  and  is 
readily  soluble  in  alcohol,  ether,  and  glacial  acetic  acid,  but  almost 
insoluble  in  light  petroleum.  When  the  acid  is  heated  at  200—250°, 
carbonic  anhydride  is  evolved  and  stearonitrile  (KrafEt  and  Stauffer, 
Abstr.,  1882,  1274)  is  formed. 

Hexadecylmalonamic  acid,  CONHg'CnHai'COOH,  is  obtained  by 
boiling  a- cyanostearic  acid  with  alcoholic  potash  for  2 — 3  days,  dis- 
tilling off  the  alcohol,  dissolving  the  residue  in  water,  precipitating 
with  hydrochloric  acid,  redissolving  in  ether,  and  crystallising  the 
plates  which  first  separate  from  the  ethereal  solution  from  a  mixture 
of  light  petroleum  and  a  little  alcohol.  The  acid  forms  delicate,  silky 
scales,  and  is  readily  soluble  in  hot  alcohol,  ether,  and  hot  benzene, 
but  only  sparingly  in  light  petroleum ;  it  begins  to  decompose 
below  its  melting  point  into  stearamide  (m.  p.  308°),  and  when 
heated  at  130 — 150°,  it  is  completely  converted  into  the  latter. 

Hexadecylmalonic  acid,  CnH34(COOH)2,  is  formed  by  boiling  hexa- 
decylmalonamic acid  with  alcoholic  potash  for  3 — 4  days,  or  a-cyano- 
stearic  acid  with  an  excess  of  the  latter  for  6 — 7  days,  isolating  in  the 
same  manner  as  hexadecylmalonamic  acid,  and  finally  crystallising 
from  glacial  acetic  acid ;  it  crystallises  in  lustrous,  pointed,  rhombic 
tablets,  melts  at  121"5 — 122°,  and  is  readily  soluble  in  alcoholic  ether, 
hot  benzene,  or  glacial  acetic  acid,  but  almost  insoluble  in  light  petr- 
oleum, and  quite  so  in  water.  The  acid  is  identical  with  the  cetyl- 
malonic  acid  described  by  Guthzeit  (Abstr.,  1881,408).  When  heated  at 
160 — 180",  hexadecylmalonic  acid  is  converted  into  stearic  acid  with 
the  evolution  of  carbonic  anhydride.  The  salts  likewise  decompose 
on  heating,  as  follows  :  the  barium  salt  at  270 — 290°,  the  cadmium  salt 
at  250°,  the  zinc  salt  at  230°,  the  cojpper  salt  at  210°,  and  the  silver  salt 
at  190°.  A.  R.  L. 
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Acids  from  Baku  Petroleum.  By  0.  Aschax  (Ber.,  24,  2710 — 
2724 ;  compare  Abstr.,  1890,  737). — Heptanaphthenecarboxylic  acid, 
C8Hu02,  Has  been  previously  isolated  by  Markovnikoff ;  it  boils  at 
237 — 239°,  and  is  with  difficulty  rendered  anhydrous.  The  coefficient 
of  refraction  for  sodium  light  is  N  =  1-4486,  and  the  molecular 
refractive  power  =  38*7,  which  agrees  with  the  theory.  The  acid  is 
unaffected  by  bromine  or  potassium  permanganate.  The  imethyl  salt 
boils  at.  190— 192°;  the  specific  gravity  =  0-9357,  18718°.  The 
potassiuTH  and  sodium  salts  are  crystalline  and  readily  soluble  in  watei- 
or  alcohol.  The  calcium  salt,  (C7Hi3CO*0)2Ca,  crystallises  from  water 
in  long  needles,  and  is  deposited  in  an  amorphous  condition  on  heating 
a  cold,  saturated  solution.  The  barium  salt  is  obtained  in  anhydrous, 
lustrous  plates ;  the  silver  salt  is  amorphous.  All  these  compounds 
resemble  the  corresponding  hexanaphthenecarboxylates  in  general 
properties.  The  chloride,  CvHia'COCl,  is  a  strongly  refractive,  dense 
liquid,  which  boils  at  193 — 195°  and  gradually  undergoes  decomposi- 
tion. The  amide,  CTHia'CONHj,  is  most  readily  prepared  by  heating 
the  acid  (5  parts)  with  ammonium  thiocyanate  (4  parts)  until  a  por- 
tion becomes  crystalline  on  cooling ;  it  is  deposited  from  a  mixture  of 
ether  and  light  petroleum  in  silvery,  lustrous  plates ;  it  melts  at 
133°,  but  sublimes  below  100°,  and  boils  at  about  250°  with  slight 
decomposition.  The  compound  is  somewhat  volatile  with  steam,  and 
combines  with  hydrochloric  acid  and  calcium  chloride.  The  nitrile, 
CtHisCN",  is  formed  by  the  distillation  of  the  preceding  compound ; 
it  boils  at  199 — 201°  (corr.)  and  has  a  characteristic  smell;  the 
coefficient  of  refraction  is  [n]©  =  1'4452. 

Hepianaphthenamine,  CvHia^NHa,  is  readily  prepared  from  the  amide 
by  Hofmann's  method  ;  the  yield  is  66  per  cent,  of  theory.  It  boils 
at  151 — 153°  (corr.),  and  is  a  colourless  liquid,  absorbing  carbonic 
anhydride  from  the  atmosphere,  and  giving  the  ordinary  reactions  for 
primary  amines.  The  hydrochloride  forms  large,  lustrous  plates,  which 
are  excessively  soluble  in  water  or  alcohol,  and  are  very  hygroscopic  ; 
the  platinochloride  crystallises  in  large,  lustrous,  golden,  hexagonal 
plates.  Attempts  to  prepare  heptanaphthene  alcohol  by  means  of  the 
diazo-reaction  were  not  very  successful ;  a  liquid  was  obtained  which 
boiled  at  161 — 163°:  it  was,  however,  coloured,  and  contained 
nitrogen. 

Heptanaphthenecarboxylic  acid  is  oxidised  on  boiling  with  10  parts 
of  nitric  acid  (sp.  gr.  1-3)  ;  acetic  acid,  carbonic  anhydride,  and  oxalic 
acid  are  formed,  together  with  a  viscid,  uncrystallisable  liquid,  which 
is  readily  soluble  in  water  and  which  appears  to  be  a  poly  basic 
hydroxy-acid ;  the  silver  salt  contains,  as  the  mean  of  several  analyses, 
61-12  per  cent,  of  silver.  By  the  prolonged  action  of  phosphorus  and 
hydriodic  acid  on  heptanaphthenecarboxylic  acid  at  200 — 240°,  a  hydro- 
carbon is  obtained  which  boils  at  117 — 118°,  and  is  identical  with  the 
octonaphthene,  CgHie,  isolated  by  Markovnikoif  from  Caucasian  petr- 
oleum. The  yield  is  29  per  cent.  It  thus  appears  that  the  naphthene 
acids  are  simply  monocarboxylic  acids  of  the  naphthenes.  This  portion 
of  the  paper  concludes  with  some  polemical  remarks  on  a  recent  com- 
munication of  R.  Zaloziecki,  respecting  the  constitution  of  petroleum 
acids  (compare  this  vol.,  p.  999). 
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Octonaphtlienecarboxylic  acid,  C9H16O2,  has  been  previously  described 
by  Markovnikoff;  it  boils  at  251 — 253°  (corr.),  and  has  a  sp.  gr. 
=  0'9893,  0°/0°;  its  coefficient  of  refraction  is  [w]  =  1-453,  and  the 
molecular  refractive  power  =  43'0.  The  methyl  saZz^  boils  at  211 — 213° 
and  is  very  hygroscopic.  The  barium  and  calcium  salts  are  not  de- 
composed by  carbonic  anhydride  ;  the  former  is  crystalline  and  spar- 
ingly soluble  in  cold  water,  but  readily  dissolves  in  alcohol.  The 
chloride  is  a  dense,  oily  liquid,  which  boils  at  206 — 208°  and  slowly 
decomposes  in  presence  of  water.  The  amide  crystallises  from  a 
mixture  of  benzene  and  light  petroleum  in  large,  thin,  lustrous  plates, 
and  melts  at  128—129°.  J.  B.  T. 

Propylideneacetic  Acid.  By  P.  Ott  (Ber.,  24,  2600—2604).— 
Propylideneacetic  acid  is  obtained  by  warming  equal  weights  of 
malonic  acid  and  propaldehyde  with  half  the  weight  of  acetic  acid  on 
the  water-bath  as  long  as  carbonic  anhydride  is  evolved.  The  reac- 
tion usually  takes  from  3  to  4  days.  The  mixture  is  then  fractionally 
distilled  ;  the  fractions  boiling  at  180—200°  and  200—220°  contain  the 
greater  part  of  the  product.  From  former  experiments,  the  product 
is  known  to  be  a  mixture  (this  vol.,  p.  821)  ;  it  was  worked  up  as 
follows : — The  fraction  boiling  at  180 — 200°  is  neutralised  with 
barium  carbonate,  evaporated  to  dryness,  and  extracted  with  absolute 
alcohol  until  quite  white.  It  is  then  dissolved  in  water,  the  solution 
evaporated  until  a  crust  separates,  which  dissolves  on  cooling,  and  to 
the  clear  cold  solution  alcohol  is  added  until  a  considerable  portion 
of  the  salt  is  precipitated.  The  precipitate  is  then  dissolved  by 
heating  the  mixture,  and,  on  cooling,  the  barium  salt  separates  in 
large,  nacreous  leaves.  Barium  propylideneacetate  crystallises  without 
water,  is  very  characteristic,  is  insoluble  in  absolute  alcohol,  easily 
soluble  in  water,  and  more  so  in  cold  than  in  hot  water.  Pure  propyl- 
ideneacetic acid  is  obtained  by  decomposing  the  above  salt  with 
hydrochloric  acid,  and  extracting  with  ether.  It  has  an  odour  somewhat 
like  that  of  crotonic  acid,  is  quite  colourless,  boils  at  193*5°,  and  is 
sparingly  soluble  in  cold  water.  The  calcium  salt  crystallises  with 
1  mol.  H2O,  is  more  soluble  in  cold  water  than  in  hot,  and 
crystallises  in  beautiful  needles  on  heating  the  cold  saturated  solu- 
tion in  a  sealed  tube.  It  is  easily  soluble  in  cold  water,  less  readily 
in  absolute  alcohol,  and  separates  from  the  latter  in  aggregates  of 
small  needles. 

On  examining  the  mother  liquors  of  the  crude  barium  propylidene- 
acetate,  the  authors  separated  a  salt  which  they  identified  as  barium 
ethylidenepropionate ;  and  they  point  out  that  this  explains  the  for- 
mation of  a  small  quantity  of  lactone,  observed  by  Zincke  and 
Kiister  on  boiling  the  bromovaleric  acid  obtained  from  their  propyl- 
ideneacetic acid  with  water. 

The  authors  have  also  prepared  the  dibromides  from  the  three 
isomeric  acids,  allylacetic  acid,  ethylidenepropionic  acid,  and  propyl- 
ideneacetic acid. 

Dibromallylacetic  acid  is  easily  obtained  solid,  melts  at  58°,  is 
easily  soluble  in  carbon  bisulphide,  more  sparingly  in  petroleum,  and 
crystallises  from  the  latter  in  small,  lustrous  leaflets. 
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The  dibromides  from  the  other  two  isomerides  were  at  first  oils  ; 
but  after  some  time  the  dibromide  from  etbylidenepropionic  acid 
solidified,  and  on  adding  a  crystal  of  this  to  the  dibromide  from  prop- 
ylideneacetic  acid  it  also  solidified.  Both  dibromides  crystallise  in 
large,  broad  needles  from  carbon  bisulphide,  and  in  large,  measurable 
prisms  from  petroleum.  They  both  melt  at  64 — 65°,  and  are  identical 
in  crystalline  form  and  in  all  other  properties.  E.  C,  R. 

Polymerides  of  Ricinoleic  Acid.  By  Scheurer-Kestnee  (Compt. 
rend.,  113,  201 — 203). — Castor  oil,  when  heated  with  water  at 
150°,  splits  up  into  glycerol  and  a  mixture  of  rincinoleic  and  diricin- 
ole'ic  acids  in  about  equal  molecular  proportions.  The  degree  of 
polymerisation  increases  with  the  temperature,  the  molecular  Aveight 
of  the  acid  being  709  after  heating  at  200°.  As  the  molecular  weight 
increases,  the  energy  of  the  acid  function  decreases,  diricinoleic  acid 
showing  a  feeble  neutralising  power.  The  polyricinoleic  acids  are  de- 
polymerised  when  heated  with  sodium  hydroxide  solution  at  a  temper- 
ature above  100°,  but  very  little  change  takes  place  below  100°. 

When  ricinoleic  acid  is  heated  alone,  it  gradually  polymerises,  and 
finally  yields  pentaricinole'ic  acid  with  a  molecular  weight  of  1418. 

C.  H.  B. 

Solid  Product  of  the  Oxidation  of  Drying  Oils.  By  A.  Livache 
(Compt.  rend.,  113,  136 — 139). — When  the  product  of  the  oxidation  of 
drying  oils  is  placed  in  various  solvents  there  is  no  apparent  action,  but 
after  prolonged  contact  the  product  becomes  more  transparent  and 
swells  up,  whilst  at  the  same  time  the  liquid  becomes  coloured.  These 
phenomena  are  best  seen  when  benzene  is  used.  If  the  oxidised  oil  is 
triturated  with  one  of  the  solvents,  it  rapidly  swells  up  and  becomes 
so  finely  divided  that  it  forms  a  paste.  If  an  excess  of  solvent  is 
added,  the  particles  composing  the  paste  quickly  become  suspended 
in  it.  By  trituration  with  successive  quantities  of  the  solvent  until 
the  latter  no  longer  becomes  coloured,  the  substance  is  separated  into 
two  parts,  one  soluble  and  coloured,  the  other  insoluble,  transparent, 
and  gelatinous.  If  the  gelatinous  matter  is  allowed  to  dry,  it  forms 
an  elastic  and  readily  friable  solid.  When  the  solvent  is  allowed  to 
evaporate,  it  leaves  a  sticky  residue  which  welds  at  low  temperatures. 
It  is  evident  that  the  product  of  the  oxidation  of  drying  oils  is  very 
similar  to  caoutchouc.  Solvents  separate  both  of  them  into  an  in- 
soluble and  a  soluble  portion,  and  if  the  liquid  is  allowed  to  evaporate, 
the  dissolved  matter  acts  as  a  cement  and  forms  a  residue  that  is 
seemingly  homogeneous.  Oxidised  oil  can  be  prepared  in  large  quanti- 
ties by  allowing  oil  to  drop  on  sheets  of  cloth  hung  vertically,  so  that 
a  very  thin  layer  is  exposed  to  the  action  of  the  air,  oxidation 
taking  place  more  rapidly  if  the  room  containing  the  cloths  is 
heated.  When  the  oxidised  oil  is  triturated  with  a  solvent  and  the 
solvent  is  allowed  to  evaporate,  a  residue  is  obtained  that  may  be 
used  in  place  of  indiarubber  for  many  purposes.  C.  H.  B. 

Preparation  of  Lactic  Acid.  By  G.  Jacquemix  (Bull.  Soc.  Chim., 
[3],  5,  294 — 298). — A  wort  is  made  by  mashing  malt  at  50°  and 
completing    the  exhaustion  at  successive    temperatures  of  60^^,    63°, 
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-and  65°;  finally  the  wort;  is  boiled,  cooled  to  45°,  and  a  carbonate  is 
added  with  the  pure  lactic  ferment.  Pure  cultivations  of  the  latter 
are  made  in  barley  wort  to  which  calcium  carbonate  is  added.  The 
fermentation  is  carried  out  in  vessels  which  are  maintained  at  45° 
by  means  of  steam  coils  or  hot- water  pipes ;  the  vessel  should 
either  be  hermetically  closed  and  furnished  with  a  gas  siphon,  or 
•covered  with  a  double  cloth  in  order  to  allow  the  escape  of  carbonic 
anhydride  and  prevent  entrance  of  dust ;  a  tube  is  also  arranged  by 
which  filtered  air  is  introduced  to  the  base  of  the  vessel  once  or  twice 
during  the  day  in  order  to  agitate  the  liquor.  The  fermentation  is 
•complete  after  a  lapse  of  five  or  six  days. 

The  resulting  solution  of  calcium  lactate  is  freed  from  nitro- 
genous matters  by  the  addition  of  tannic  acid  or  of  a  tannin  extract, 
and  crystalline  calcium  lactate  is  obtained  on  evaporation  of  the 
filtrate.  T.  G.  N. 

Dehydracetic  Acid.  By  D.  Tivoli  (Gazzetta,  21,  414—420).— 
When  a  mixture  of  dry  dehydracetic  acid  (50  grams)  and  lime 
(250  grams)  is  distilled,  a  brown  oil  (20  grams)  is  obtained,  which  on 
redistillation  from  lime  and  fractionation  yields  acetone,  mesityl 
oxide,  and  parametaxylenol,  C6H3Me2*OH,  melting  at  62*5°  and  boiling 
at  225°  (compare  Abstr.,  1878,411  ;  1884,  737). 

The  formation  of  an  aromatic  compound  directly  from  dehydracetic 
acid,  in  this  manner,  being  difficult  to  understand,  the  author  sug- 
gests that  the  xylenol  may  be  a  condensation  product  of  the  acetone. 
By  the  action  of  lime  on  acetone,  Fittig  (Annalen,  110,  32 ;  112, 
311)  obtained  a  substance  melting  at  28°  and  boiling  at  210 — 220° 
to  which  he  assigned  the  formula  CgHuO,  and  the  name  phorone. 
The  author,  on  preparing  this  substance,  only  obtained  it  in  very  small 
•quantity,  but  suspects  it  to  be  xylenol.  W.  J.  P. 

Homologues  of  Malic  Acid.  By  A.  Michael  and  Gr.  Tissot 
(Ber.,  24,  2544 — 2546). — In  a  recent  paper,  Bischoff  states  that 
Fittig  has  obtained  ethylmethylmaleic  anhydride  by  the  action 
of  pyruvic  acid  on  pyrotartaric  acid.  The  authors,  in  the  course  of 
their  work  on  the  homologues  of  malic  acid,  have  also  obtained  this 
compound  synthetically,  and  therefore  communicate  part  of  their 
results,  although  the  investigation  is  not  yet  completed. 

In  order,  first  of  all,  to  settle  the  question  of  the  constitution  of 
citramalic  acid,  the  authors  have  prepared  methoxysuccinic  acid, 
which,  according  to  Morris  (Abstr.,  1880,  6)  and  Bredt  (Abstr., 
1882, 162),  is  not  identical  with  the  first-named  acid.  They  find,  con- 
trary to  13redt's  statement,  that  the  acid  may  be  readily  obtained  by 
the  action  of  nascent  hydrogen  cyanide  on  ethyl  acetoacetate,  and  that  it 
melts  at  119°  instead  of  106°.  Citramalic  acid  prepared  by 
Morawski's  method  also  melted  at  119°,  and  behaved  in  exactly  the 
same  manner  as  methoxysuccinic  acid,  so  that  the  two  acids  must  be 
identical. 

Symmetrical  ethylmethylmalic  acid  may  be  readily  obtained  in  a 
;similar  manner  from  ethyl  ethylacetoacetate,  and  forms  hygroscopic 
prisms,   melts    at   132°,  and   yields  well   crystallised   salts.      When 
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heated,  it  passes  almost  quantitatively  into  ethylmethylmaleic  an- 
hydride, whicli  boils  without  decomposition  at  226°,  dissolves  only 
slightly  in  water,  and  yields  salts  of  ethylmethylmale'ic  acid  with 
alkalis.  On  the  addition  of  acids  to  aqueous  solutions  of  the  salts, 
the  anhydride  is  reprecipitated  as  an  oil. 

Pyrocinchonic  anhydride  may  be  obtained  in  like  manner  from 
ethyl  methyl acetoacetate,  and  the  authors  are  at  present  engaged  on 
the  further  investigation  of  this  compound.  They  also  find  that  the 
/3-7-dicarboxyl-7-valerolactone  described  by  Rach  (Abstr.,  1S86, 
1012)  may  be  readily  obtained  from  the  products  of  the  hydmlysis  of 
the  cyanhydrin  of  ethyl  acetosuccinate,  and  that  the  tribasic  potas- 
sium salt  obtained  by  boiling  it  with  potash  loses  water  on  heating 
at  150°  in  a  vacuum,  forming  an  acid  which  may  be  identical  with 
cinchonic  acid.  H.  G.  C. 

Thermochemistry  of  Humic  Acid  from  Sugar.  By  Berthelot 
and  Andr^  (Gompt.  rend.,  112,  1237 — 1245). — Humic  acid  from  sugar 
(this  vol.,  p.  1089),  prepared  by  separation  from  its  alkali  salts,  and 
dried  rapidly  at  a  low  temperature,  had  a  composition  agreeing  with 
the  formula  2C18H16O7  +  CisHuOe.  Its  heat  of  combustion  was 
5880  cal.  at  constant  volume ;  consequently  the  heat  of  formation  at 
constant  pressure  is  731  cal.  for  1  gram.  If  the  oxygen  united  with 
the  hydrogen  to  form  water,  and  the  latter  combined  with  the  carbon 
and  the  surplus  of  hydrogen,  the  formation  of  the  humic  acid  would 
absorb  628  cal. 

Ci9  +  H16  +  07  =  CisHibOt    develops  +265*9  Cal. 

Hu+07  =  7H20 „         -I-483-0     „ 

C,8  +  H2  +  7H2O  =  CisHieO,   ....      absorbs    -217-1     „ 

Now  Ce  H-  CeHaO  =  CeHigOe  absorbs  —1091  Cal.,  and  hence  the 
conversion  of  3C6H12O6  into  CisHibOt  is  accompanied  by  the  liberation 
of  about  +110  Cal. 

Humic  acid  dried  at  about  100°  swells  up,  forms  a  pasty  mass  in 
contact  with  water,  but  dissolves  to  a  very  slight  extent  only.  There 
is,  however,  a  considerable  development  of  heat ;  CisHuOe  +  H2O  = 
CisHieO?  develops  +13*7  Cal.,  the  heat  of  hydration  of  acetic  anhydr- 
ide being  +13'9.  It  is  remarkable  that  the  acid  tends  to  lose  water 
and  pass  into  the  anhydride  even  at  the  ordinary  temperature. 

Humic  acid  is  tribasic ;  neutralisation  by  the  first  equivalent  of 
potassium  hydroxide  develops  +18  Cal.,  and  the  salt  formed  is  insolu- 
ble and  highly  stable.  Addition  of  a  second  and  third  equivalent  of 
alkali  develops  a  further  quantity  of  +6  Cal.,  with  formation  of  bi- 
basic  and  tribasic  salts.  Freshly  precipitated  humic  acid,  when  left 
in  contact  with  its  mother  liquor,  rapidly  passes  into  the  same  condition 
as  the  air-dried  acid. 

Humic  compounds,  similar  to  those  which  exist  in  soils,  attain  their 
maximum  degree  of  hydration  in  presence  of  alkalis,  being  dehydrated 
in  presence  of  acids.  C.  H.  B. 

A  Furfurallevulinic  Acid.  By  A.  Ludwig  and  E.  A.  Kehrer 
{Ber.,  24,  2776— 2778).— When  a  solution  of   levulinic    acid   (23-2 
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grains)  in  water  (300  c.c.)  and  one  of  sodium  hydroxide  (16  grams) 
in  water  (160  c.c.)  are  successively  added  to  furfuraldehyde  (19*2 
grams)  dissolved  in  99  per  cent,  alcohol  (200  c.c),  and  the  mixture 
is  heated  for  five  minutes  at  60°,  then  cooled  with  ice  and  carefully 
acidified  with  hydrochloric  acid,  a  precipitate  is  produced  which  is 
found  to  consist  of  a  crystalline  and  a  pulverulent  compound ;  these 
are  mechanically  separated.  The  former  is  purified  by  crystallisation 
from  hot  ether,  and  forms  faintly  yellowish-coloured  prisms,  having  the 
composition  of  a  furfurallevulinic  acid,  C10H10O4 ;  it  is  very  sparingly 
soluble  in  cold  water  and  boiling  light  petroleum,  readily  soluble  in 
hot  alcohol  or  ether,  and  very  easily  in  chloroform  and  benzene. 
The  silver  salt,  CioH904Ag,  is  not  very  sensitive  towards  light; 
the  calcium  salt,  (CioH904)2Ca  +  2H2O,  crystallises  in  yellow  needles. 
The  acid  melts  at  113°  without  perceptible  decomposition,  but  after 
resolidification  at  8 — 9°  lower,  having  in  fact  then  the  same  melting- 
point  as  the  above-mentioned  pulverulent  compound,  which  appears 
to  be  an  isomeride,  and  seems  also  to  be  produced  when  the  furfur- 
allevulinic acid  is  crystallised  from  boiling  water ;  this  may  be  due 
to  the  fact  that  in  the  latter  operation  the  acid  melts  prior  to  dis- 
solving.    Farther  experiments  are  in  progress.  A.  R.  L. 

Decomposition  Products  of  a-Hydroxy-acids.  By  H.  v.  Pech- 
MANN  (Annaleti,  264,  261 — 309). — An  exhaustive  investigation  of 
coumalinic  acid,  a  compound  obtained  by  treating  malic  acid  with 
concentrated  sulphuric  acid  (compare  Abstr.,  1884,  1124),  has  proved 
conclusively  that  it  is  a  derivative  of  an  unsaturated  lactone  (cou- 
malin),  and  that  its  constitution  is  expressed  by  the  formula 

CO<Q^g^>C-COOH. 

Coumalinic  acid  is  best  prepared  by  heating  anhydrous  malic  acid 
(50  grams)  on  the  water-bath  with  a  mixture  of  concentrated  sulph- 
uric acid  (75  grams)  and  10 — 12  per  cent,  anhydro sulphuric  acid 
(75  grams)  ;  when  the  evolution  of  carbonic  oxide  ceases,  which  is 
usually  the  case  in  1| — 2  hours,  the  solution  is  carefully  mixed  with 
ice  (200  grams),  kept  over  night,  the  precipitated  acid  separated 
by  filtration,  washed  with  ice-cold  water  until  almost  free  from  sulph- 
uric acid,  and  then  dried  on  porous  plates ;  the  acid  in  the  mother 
liquors  and  washings  is  extracted  by  shaking  six  times  with  ether. 
The  total  yield  of  the  crude  product  is  about  80  per  cent,  of  the 
theoretical,  but  it  contains  fumaric  acid  and  traces  of  trimesic  acid ; 
it  can  be  purified  by  dissolving  it  in  water  at  70 — 80°,  shaking  the 
solution  with  animal  charcoal,  and  then  extracting  the  acid  with 
ether.  It  crystallises  from  methyl  alcohol  and  glacial  acetic  acid  in 
colourless  prisms,  turns  reddish  at  200°,  and  melts  at  205 — 210^"  with 
decomposition;  it  boils  at  about  218"  under  a  pressure  of  120  mm. 
with  partial  decomposition,  and  when  heated  carefully  it  gives  a 
sublimate  the  edges  of  which  have  a  characteristic  rose-colour.  It  is 
insoluble  in  chloroform,  benzene,  and  light  petroleum,  and  only 
sparingly  soluble  in  cold  water,  ether,  acetone,  and  ethyl  acetate,  but 
moderately  easily  in  methyl  alcohol,  glacial  acetic  acid,  and  alcohol ; 
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its  solution  in  water  and  dilute  acids  undergoes  decomposition  on 
boiling,  witli  evolution  of  carbonic  anhydride  and  formation  of  croton- 
aldehyde,  the  solution  turning  brown.  When  boiled  with  barium 
hydroxide,  it  is  decomposed  into  formic  acid  and  glutaric  acid  (m.  p. 
1^2 — 134").  It  is  decomposed  by  cold  alkalis,  and  it  reduces 
Fehling's  solution  and  ammoniacal  silver  nitrate  solution  (in  presence 
of  soda)  on  boiling ;  with  boiling  acetic  anhydride,  it  gives  an  in- 
tense, brownish-red  coloration.  Small  quantities  of  coumalinic  acid 
are  most  easily  detected  by  converting  the  acid  first  into  the  methyl 
salt,  and  then  into  the  characteristic  anil  (m.  p.  140°)  previously  de- 
scribed (he.  cit.)  ;  this  reaction  can  be  carried  out  with  as  small  a 
quantity  as  0*02  gram  of  the  acid,  if  it  is  not  very  impure.  All  the 
salts  of  coumalinic  acid  are  decomposed  on  boiling  with  water,  yielding 
a  carbonate  and  crotonaldehyde.  The  magnesium  salt,  (C6H304)2Mg 
+  GHoO,  crystallises  from  warm  water  in  colourless  prisms;  the 
zinc  salt  (+  6H2O)  also  crystallises  very  well.  The  barium  salt, 
(C6H304)2Ba  +  2H2O,  is  a  slightly  coloured,  crystalline  powder,  more 
readily  soluble  than  the  salts  just  described.  The  silver  salt  is  colour- 
less, but  turns  black  on  exposure  to  light  in  a  dry  condition.  The 
mercurous  salt  is  a  colourless,  granular  compound.  The  salts  of  the 
alkalis  are  very  readily  soluble  in  water,  but  more  sparingly  in 
alcohol.  A  5  per  cent,  solution  of  the  barium  salt  gives  precipitates 
with  ferric  chloride  and  with  bismuth  nitrate,  but  not  with  solutions 
of  copper,  cadmium,  lead,  manganese,  or  mercuric  salts.  The 
methyl  salt  (Zoc.  cit.)  boils  at  178 — 180°  under  a  pressure  of  60  mm., 
and  at  250 — 260°  under  the  ordinary  atmospheric  pressure  without 
appreciable  decomposition ;  it  crystallises  well  from  hot  water,  &c.,. 
melts  at  73 — 74°,  and  is  decomposed  by  water  and  alkaline  carbonates 
(see  below).  The  etliyl  salt,  C6H304Et,  prepared  by  treating  the 
acid  with  alcohol  and  sulphuric  acid,  melts  at  36°,  boils  at  262 — 265°,. 
and  resembles  the  methyl  salt  in  its  behaviour  with  solvents ;  when 
treated  with  aniline,  it  is  converted  into  a  yellow,  crystalline  anily 
which  melts  at  121°.  The  chloride,  C6H302'C0C1,  is  formed  when 
crude  coumalinic  acid  is  moistened  with  phosphorns  oxychloride, 
and  then  warmed  with  phosphorns  pentachloride  on  the  water-bath, 
an  energetic  reaction  taking  place ;  it  boils  at  about  180°  under 
a  pressure  of  80  mm.,  and  the  distillate  solidifies  on  cooling  to  a  mass. 
of  crystals,  which  could  not,  however,  be  obtained  free  from  phos- 
phorus. 

The  formation  of  coumalinic  acid  from  malic  acid  is  due  to  the 
intermediate  production  of  formylacetic  acid  ;  this  is  proved  by  the 
fact  that  ethyl  sodioformylacetate  (compare  Wislicenus,  Abstr.,  1888, 
129)  is  readily  converted  into  coumalinic  acid  on  treatment  with  con- 
centrated sulphuric  acid.  The  sodium  derivative  just  referred  to  is 
without  doubt  a  derivative  of  ethyl  formylacetate,  as,  when  treated 
with  resorcinol  in  presence  of  sodium  ethoxide,  it  yields  umbelliferon, 
just  as  resorcinol  and  ethyl  acetoacetate  give  y3-methylumbelliferon. 

^-Nitrosoprojpionic  acid  {oximidoformylacetic  acid), 

noh:ch-ch2-cooh, 

is  obtained  when  dilute  (1  :  5)  soda  (140—150  c.c.)  is  gradually  added 
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to  a  well-cooled  mixture  of  coamalinic  acid  (20  grams),  hydroxyl- 
amine  hydrochloride  (20  grams),  and  water  (100  c.c.),and  the  solution 
then  carefully  warmed  on  the  water-bath  for  10 — 20  minutes  ;  after 
cooling,  sulphuric  acid  is  added  until  the  solution  colours  tropseoline 
paper  violet,  and  the  product  is  then  extracted  with  ether.  It  separates 
from  ether  in  colourless  crystals,  melts  at  117 — 118°  with  decomposi- 
tion, and  is  readily  soluble  in  water  and  alcohol,  but  only  sparingly  in 
ether,  and  insoluble  in  chloroform,  benzene,  and  light  petroleum  ;  it  is 
decomposed  by  sodium  carbonate  and  by  boiling  water,  with  evolution 
of  carbonic  anhydride,  and  it  reduces  Fehling's  solution  and  ammoniacal 
silver  nitrate  solution  on  warming.  In  its  aqueous  solution,  copper 
acetate  produces  a  light-blue,  crystalline  precipitate,  and  ferric  chloride 
a  reddish-brown  coloration ;  when  warmed  with  acetic  chloride  in 
ethereal  solution,  it  is  converted  into  a  compound  which  crystallises  in 
colourless  prisms,  melts  at  144 — 145"  with  decomposition,  and  gives 
a  wine-red  coloration  with  an  alcoholic  solution  of  ferric  chloride. 
When  the  acid  is  kept  for  a  long  time,  it  is  transformed  into  a  porous, 
hygroscopic  substance,  which  is  insoluble  in  ether  and  alcohol.  The 
molecular  weight  of  /3-nitrosopropionic  acid  was  determined  by 
Eiaoult's  method,  and  found  to  be  in  accordance  with  the  molecular 
formula  given  above;  that  it  has  the  constitution  assigned  to  it  is 
proved  by  the  following  facts  : — 1.  When  boiled  with  dilute  sulphuric 
acid,  it  is  decomposed  into  hydroxylamine,  acetaldehyde,  and  carbonic 
anhydride.  2.  On  reduction,  it  is  converted  into  /3-amidopropionic 
acid  (/3-alanine),  which  can  be  easily  isolated  in  the  form  of  the 
sulphone  described  below. 

The  most  plausible  explanation  of  the  formation  of  y3-nitrosoprop- 
ionic  acid  from  coumalinic  acid  is  that  the  latter  is  first  converted 
into  formylglutaconic  acid,  C00H-CH:CH-CH(CH0)-C00H,  by 
direct  combination  with  1  mol.  HgO  ;  this  hypothetical  intermediate 
product  probably  undergoes  intramolecular  change  into  a  compound 
of  the  constitution  C00H-CH,-CH:C(CH0)-C00H,  which  is  then 
decomposed  into  2  raols.  of  formylacetic  acid  by  combination  with  a 
second  molecule  of  water. 

Benzenesulphone-/3-alanine,  S02Ph*N'H*CH2*CH2'COOH,  is  obtained 
when  /3-nitrosopropionic  acid  is  reduced  with  sodium  amalgam,  and 
the  crude  product  shaken  with  soda  and  benzenesulphonic  chloride ; 
it  crystallises  from  water  in  colourless  plates  or  prisms,  melts  at 
111 — 112°,  and  is  readily  soluble  in  most  ordinary  solvents  except 
cold  water. 

Methyl  dihydrogen  trimesate,  CioHsOe,  is  easily  obtained  by  treating 
methyl  coumalinate  with  dilute  soda  (1  mol.)  at  the  ordinary  tem- 
perature, and  then  acidifying  the  solution ;  on  keeping  for  a  long 
time,  the  product  is  deposited  in  colourless  prisms,  and  can  be  recrys- 
tallised  from  boiling  water.  The  yield  is  30 — 40  per  cent,  of  the 
methyl  coumalinate  employed.  It  crystallises  wdth  1  mol.  H3O,  which 
is  expelled  at  105°,  melts  at  205 — 208°,  and  is  readily  soluble  in 
alcohol  and  ether.  When  methyl  coumalinate  is  kept  for  some  days 
in  contact  with  water,  it  is  partially  transformed  into  methyl  di- 
hydrogen trimesate  ;  free  coumalinic  acid,  on  the  other  hand,  seems 
not  to  give  trimesic  acid,  even  on  treatment  with  alkalis.     Trimesic 
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acid  melts  at  about  345 — 350°  (in  an  air-bath) ;  its  ethjl  salt  crystal- 
lises in  long,  lustrous  prisms  melting  at  133°,  and  the  methyl  salt  in 
slender,  lustrous  needles  melting  at  144°. 

Ooumalin,  CH«^p-rT.pTT^O,  can  be  obtained  by  the  dry  distillation 

of  mercurous  coumalinate  in  an  atmosphere  of  hydrogen ;  the  yield  is 
about  30  per  cent,  of  the  theoretical.  It  is  a  colourless  oil  of  sp.  gr. 
1'20006,  19*5"/4°,  but  it  gradually  darkens  on  exposure  to  the  air  ;  it 
solidifies  on  cooling  to  a  mass  of  crystals  which  melt  at  5°.  It  boils 
at  120°,  under  a  pressure  of  30  mm.  without  decomposition,  and 
under  the  ordinary  atmospheric  pressure  (717  mm.)  at  206 — 209° 
with  slight  decomposition ;  it  is  miscible  with  ail  ordinary  solvents, 
but  it  separates  from  its  aqueous  solution  on  the  addition  of  potassium 
carbonate.  It  is  not  acted  on  by  boiling  water,  but  it  is  decomposed 
by  alkalis  with  formation  of  crotonaldehyde  and  carbonic  anhydride. 

F.  S.  K. 

Orthocyanobenzyl  Chloride  and  Orthocyanobenzal  Chloride. 
By  A.  Drory  (Ber.,  24,  2563— 2574).— Gabriel  and  Day  (Abstr.,  1890, 
1249),  by  the  action  of  concentrated  sulphuric  acid  on  orthocyano- 
benzyl thiocyanate,  have  obtained  a  compound,  C8H7NS,  which 
behaves  both  like  a  mercaptan  and  like  a  base.  The  author  has 
examined  the  corresponding  selenium  compounds. 

Orthocyanobenzyl  selenocyanate,  CT^*C6H4*CH2*SeCN",  is  obtained  by 
mixing  an  alcoholic  solution  of  orthocyanobenzyl  chloride  with  an 
alcoholic  solution  of  potassium  selenocyanate,  and  heating  the  mixture 
in  a  reflux  apparatus  for  ^ — J  hour.  It  crystallises  from  benzene  in 
compact,  colourless,  rhombohedra  or  prisms,  melts  at  121°,  com- 
pletely decomposes  at  200°,  and  is  soluble  in  methyl  and  ethyl 
alcohol,  ether,  petroleum,  carbon  bisulphide,  acetone,  and  benzene. 

Selenophthalimidine  (orthocyanobenzyl  selenomercaptan),  C8il7NSe, 
is  obtained  by  gi'adually  adding  orthocyanobenzyl  selenocyanate  (10 
grams)  to  concentrated  sulphuric  acid  (75  c.c).  Carbonic  anhydride 
is  evolved,  and  a  clear  solution  is  obtained.  The  mixture  is  poured 
into  iced  water,  excess  of  sodium  carbonate  added,  and  the  resulting 
emulsion  extracted  with  ether.  The  product  is  a  yellow  oil,  has  a 
nauseous  odour,  partially  solidifies  on  remaining  in  a  closed  vessel 
and  melts  again  at  30°.  It  is  soluble  in  chloroform,  petroleum, 
benzene,  alcohol,  and  ether,  decomposes  on  exposure  to  air,  yielding 
orthocyanobenzyl  diselenide,  and  cannot  be  distilled  without  decom- 
position. It  dissolves  completely  in  acids,  is  precipitated  from 
solution  by  alkalis,  and  is  again  dissolved  by  excess  of  alkali.  The 
salts  of  selenophthalimidine  crystallise  well  from  alcohol  in  prismatic 
needles,  and  are  decomposed  on  evaporating  the  aqueous  solution  on 
the  water-bath.  The  hydrochloride  is  sparingly  soluble  in  water  and 
alcohol,  and  is  obtained  in  long,  flat,  prismatic  needles  by  evaporating 
an  aqueous  solution  in  a  vacuum  over  sulphuric  acid.  The  jplatiuo- 
chloride  is  precipitated  as  an  orange-yellow,  insoluble,  and  infusible 
powder.  The  j)icrate  is  obtained  as  an  intensely  yellow,  crystalline 
precipitate,  is  sparingly  soluble  in  alcohol,  and  decomposes  at  170° 
without  melting.  The  hydrobromide  crystallises  in  colourless,  pris- 
matic  needles,   and  melts  at   264°.     The  sulphate  crystallises   from 
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water  in  slender,  silky  needles,  melts  at  145 — 150°  with  frothing,  and, 
on  boiling  its  aqueous  solution,  decomposes  yielding  selenophthalide. 

Selenophthalimidirie  periodide,  C8H8NSel2,  is  obtained  by  heating 
orthocyanobenzyl  selenocyanate  (5  grams)  with  hydriodic  acid  (20  c.c. ; 
sp.  gr.  =  1*70)  for  five  hours  at  100"^.  The  product  is  washed  with  ether 
and  crystallised  from  alcohol.  It  crystallises  in  slender,  dark-violet 
needles,  melts  at  223^  with  decomposition,  and  is  sparingly  soluble  in 
boiling  alcohol,  and  almost  insoluble  in  all  other  solvents. 

Orthocyanobenzyl  methyl  selenide,  C]N''C6H4'CH2*SeMe,  is  obtained  by 
the  action  of  methyl  iodide  (2  grams)  on  a  solution  of  selenophthal- 
imidine  hydrochloride  (4  grams)  in  alcoholic  potash.  The  product  is 
distilled  with  steam  and  extracted  with  ether.  It  is  a  yellowish- 
brown  oil,  has  an  unpleasant  odour,  and  distils  at  180 — 200''  without 
decomposition. 

Orthocyanobenzyl  diselenide,  (CNC6H4*CH2)2Se2,  is  obtained  when  a 
solution  of  a  salt  of  the  compound  CsHvNSe  is  treated  with  sodium 
hydroxide  and  extracted  with  ether.  It  crystallises  in  needles,  melts 
at  108 — 110°  with  decomposition,  and  is  soluble  in  methyl  and  ethyl 
alcohol,  benzene,  chloroform,  and  carbon  bisulphide. 

pxq 

Selenophthalide,  C6H4<^  p^^>>Se,  is  obtained  on  allowing  an  alcoholic 

solution  of  selenophthalimidine  to  remain  with  excess  of  potash  in  a 
warm  place  ;  ammonia  is  slowly  evolved,  and  on  distilling  the  mixture 
in  a  current  of  steam  an  emulsion  is  obtained  which  deposits  short, 
nacreous  needles  of  selenophthalide.  It  crystallises  from  alcohol  in 
short,  colourless  leaflets,  melts  at  58°,  and  is  soluble  in  alcohol,  ether, 
and  benzene. 

When  orthocyanobenzyl  chloride  is  heated  to  boiling  in  a  reflux 
apparatus  with  copper  nitrate  and  water,  the  blue  colour  of  the  solu- 
tion remains  unaltered  ;  the  chloride,  however,  completely  dissolves, 
and  on  extracting  the  solution  with  ether,  phthalide  is  obtained.  Silvei* 
nitrate  has  the  same  action.  Gabriel  and  Otto,  however,  obtained 
phthalide  by  the  action  of  water  alone  on  orthocyanobenzyl  chloride 
(Abstr.,  1887,  1035),  and  the  author  points  out  that  as  the  colour  of 
the  above  copper  solution  remains  unaltered,  the  metallic  salts  are 
probably  without  action,  and  the  water  alone  is  necessary. 

Orthocyanobenzijl  bromide,  CN'CeHi'CHaBr,  is  obtained  by  leading 
bromine  vapour,  by  means  of  a  stream  of  carbonic  anhydride,  into 
boiling  orthotolunitrile.  It  is  easily  soluble  in  alcohol,  ether,  benzene, 
petroleum,  &c.,  sparingly  in  water,  is  volatile  with  steam,  melts  at 
T6°,  distils  without  decomposition,  and  crystallises  in  the  monosym- 
metric  system,  a:b:  c  =  1*5363  :  1  :  0*9642  ;  /3  =  78°  5'. 

Orthophthalaldehydic  acid  (m.  p.  96°)  is  obtained  when  ortho- 
cyanobenzal  chloride  (2  grams)  is  heated  in  a  reflux  apparatus  with 
silver  nitrate  (4  grams)  and  water  (150  c.c). 

Orthocyanotriphenylmethane  is  obtained  as  follows  : — Aluminium 
chloride  (7  grams)  is  gradually  added  to  a  mixture  of  orthocyano- 
benzal  chloride  (lO  grams),  and  benzene  (40  grams),  and  the  mixture 
heated  on  the  water- bath  as  long  as  hydrogen  chloride  is  evolved.  The 
mixture  is  then  treated  with  dilute  hydrochloric  acid,  and  the  layer  of 
benzene  which   contains    the  product  diluted  with  ether,  separated, 
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dried  with  calcium  chloride,  and  distilled.  After  the  ether,  benzene, 
and  benzal  chloride  have  distilled,  an  oil  is  obtained  which  distils  at 
270 — 285°  nnder  20 — 30  mm.  pressure.  It  is  dissolved  in  absolute 
alcohol,  decolorised  with  animal  charcoal,  and  allowed  to  crystallise.  It 
forms  slender,  white  needles,  melts  at  89°,  and  is  soluble  in  methyl 
and  ethyl  alcohol,  ether,  chloroform,  acetic  acid,  and  benzene,  in- 
soluble in  petroleum  and  water.  When  hydrolysed  with  25  per  cent, 
alcoholic  potash,  it  yields  triphenylmethaneorthocarboxylic  acid;  this 
crystallises  from  acetic  acid  in  slender,  white  needles,  softens  at  158", 
and  melts  at  162°. 

Orthoci/anocinnnmic  acid,  CN'CeHi'CHICH'COOH,  is  obtained  by 
heating  cyanobenzaL  chloride  (2  parts)  with  dry  sodium  acetate 
(1  part)  and  acetic  anhydride  (10  parts)  for  10  hours  at  180°.  The 
product  is  neutralised  with  sodium  carbonate,  the  unaltered  benzal 
chloride  removed  by  distilling  with  steam,  and  the  filtered  solution 
precipitated  with  hydrochloric  acid.  It  crystallises  from  alcohol  in 
slender,  colourless  needles,  melts  at  252°,  is  soluble  in  alcohol,  ether, 
acetic  acid,  chloroform,  and  benzene,  but  insoluble  in  w^ater. 

E.  C.  R. 

Preparation  of  1 :  2  :  4-  and  1:3:  4-Dichlorotoluenes.    By  H. 

Erdmann  (Ber.,  24,  2769— 2771).— 1  :  2  :  4-Dichlorotoluene  [Me  :  CL 
=  1:2:4]  is  best  prepared  from  metatolylenediamine  by  Sand- 
raeyer's  method.  A  solution  of  200  grams  of  cupric  chloride  in  a  litre 
of  hydrochloric  acid  (sp.  gr.  =  1'175)  is  boiled  with  150  grams  of 
copper  turnings  until  decolorised,  then  mixed  with  a  solution  of 
1  kilo,  of  metatolylenediamine  in  a  litre  of  hydrochloric  acid  diluted 
with  a  litre  of  water,  and,  without  cooling,  treated  with  about  9  litres- 
of  a  10  per  cent,  sodium  nitrite  solution  added  in  a  thin  stream  with 
constant  stirring.  The  dichlorotoluene,  which  separates  as  a  heavy, 
black  oil,  is  steam-distilled,  and  freed  from  phenols  and  azo-derivatives 
by  washing  with  aqueous  soda,  drying  over  solid  potash,  and  after- 
wards distilling.  The  yield  amounts  to  45  per  cent,  of  the  theoreticaU 
Pure  1:2:  4- dichlorotoluene  boils  at  196 — 197*5°  (compare  Lellmann 
and  Klotz,  Abstr.,  1886,  452). 

1:3:  4-Dichlorotoluene  [Me  :  CI2  =  1  :  3  :  4]  can  be  prepared  from 
metachloracetoparatoluidide  by  converting  it  into  the  crude  hydro- 
chloride (this  vol.,  p.  1466),  and  treating  this  by  Sandmeyer's  method. 
The  yield  of  dichlorotoluene  from  1  kilo,  of  paratoluidine  by  this- 
method  was  found  to  be  320  grams.  W.  P.  W. 

Artificial  Mineral  Lubricating  Oil.  The  Condensation  Pro- 
ducts of  AUyl  Alcohol  with  Methylbenzenes.  By  G.  Kraemek 
and  A.  Spilker  (Ben,  24,  2785 — 2793). — In  a  previous  communication 
(this  vol.,  p.  206),  the  authors  have  described  the  compounds  obtained 
by  the  condensation  of  cinnamene  with  toluene,  xylene,  and  pseud o- 
cumene,  and  were  led  to  regard  them  as  derivatives  of  propane.  The 
investigations  of  Koenigs  (this  vol.,  p.  208),  and  of  Liebermann  and 
Hartmann  (this  vol.,  p.  1484),  however,  make  it  more  probable  that 
the  compounds  in  question  are  ethane  derivatives,  the  methyl  radicles- 
in  the   benzene  ring  taking  no  |[part  in  the  condensation.     Xylene- 
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cintiamene,  previously  described  as  phenyltolnylpropane,  must,  there- 
fore, be  regarded  as  phenylxylylethane,  CHMePh'CfiHsMea.  At  the 
time  the  paper  on  the  condensation  of  cinnamene  with  xylene  was 
read,  the  hope  was  expressed  that  some  light  would  soon  be  thrown 
on  the  obscure  problem  of  the  formation  of  lubricating  oils  from 
petroleum,  on  account  of  the  resemblance  between  these  oils  and 
cinnamene  derivatives,  as  evidenced  not  only  by  the  beliaviour  towards 
chemical  reagents,  but  also  by  the  fact  that  cinnamene  derivatives 
containing  methyl  radicles  in  the  benzene  ring  exhibit  the  property  of 
viscosity  in  a  marked  degree.  For  example,  phenylxylylethane  has  a 
viscosity  of  2*1,  compared  with  the  value  15  for  a  medium  lubricating 
oil  from  Alsatian  petroleum,  and  a  value  35  for  a  good  lubricating  oil 
from  Caucasian  petroleum. 

The  present  paper  deals  with  the  condensation  of  methylbenzenes 
with,  allyl  alcohol  in  the  presence  of  sulphuric  acid.  To  bring  about 
the  condensation,  a  mixture  of  100  c.c.  of  pure  concentrated  sulphuric 
acid  and  50  c.c.  of  fuming  sulphuric  acid  is  gradually  added,  with 
vigorous  shaking,  to  a  mixture  of  100  c.c.  of  anhydrous  allyl  alcohol 
with  1000  c.c.  of  pseudocumene  (xylene,  &c.),  and  precautions  are 
taken  against  rise  of  temperature  during  the  reaction.  After  remain- 
ing for  some  time,  the  sulphuric  acid  is  carefully  separated  from  the 
oil,  and  the  latter  mixed  with  a  few  drops  of  water  to  remove  the 
remainder  of  the  acid,  and  afterwards  successively  washed  with,  dilute 
acid,  three  to  four  times  with  water  in  quantities  of  100  c.c,  then 
with  5  per  cent,  aqueous  soda  to  alkaline  reaction,  and  finally  with 
water  until  neutral.  During  the  washing,  a  difficulty  arises  from  the 
tendency  of  the  two  layers  to  form  a  stable,  white  emulsion — a  well- 
known  and  dreaded  occurrence  in  the  manufacture  of  lubricating  oil ; 
this  can,  however,  be  overcome  by  the  addition  of  ether.  The  oil, 
after  w^ashing,  is  freed  from  pseudocumene  (xylene,  &c.)  by  a  current 
of  steam  at  110 — 120° ;  the  temperature  is  then  raised,  and  at 
200 — 220°  a  thick,  colourless  oil  passes  over  with  the  steam,  leaving  a 
yellowish-brown,  resinous  substance,  which  very  slowly  distils  with 
steam  at  250**,  and  can  be  purified  by  fractionally  distilling  with  steam, 
extracting  with  ether,  &c. 

The  thick,  colourless  oil  obtained  from  pseudocumene  can  be  purified 
by  again  distilling  with  steam  at  about  200°,  or  better  by  distillation 
in  a  vacuum.  It  has  the  composition  C21H28,  giving  by  Raoult's 
method  numbers  which  agree  well  with  this  formula,  and  is  probably 
a  dimethyldicumylmethane.  In  the  pure  state  it  boils  above  300°  at 
the  ordinary  pressure,  without  appreciable  decomposition,  and  in  the 
viscosimeter  gives  at  15°  the  value  775  (water  =  1),  whilst  the  best 
Russian  lubricating  oil  gives  the  value  40  in  the  same  apparatus.  The 
resinous  product  of  the  reaction  has  the  composition  (C2iH28)m,  and  by 
Raoult's  method  gives  as  a  mean  of  two  determinations  the  value  763 
for  the  molecular  weight.  The  yields  from  100  c.c.  of  allyl  alcohol 
were  122  grams  of  oil  and  90  grams  of  resin,  and  from  50  c.c.  of 
alcohol,  52  grams  of  oil  and  50  grams  of  resin. 

The  oily  product  of  the  condensation  of  allyl  alcohol  with  xylene 
has  the  composition  C19H24,  as  confirmed  by  a  determination  of  the 
molecular  weight  by  Raoult's  method.     It  is  significantly  less  viscous 
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than  tlie  corresponding  product  (containing  two  additional  methyl 
radicles)  from  pseudocumene,  and  gives  the  value  8*1  in  the  same 
viscosimeter.  The  yield  from  100  c.c.  of  allyl  alcohol  amounted  to  88 
grams  of  oil  and  50  grams  of  resin. 

As  a  necessary  consequence,  it  would  follow  that  all  high  boiling 
fractions  of  petroleum  are  free  from  oxygen,  and  that  the  lubricating 
oils  are  poorer  in  hydrogen  than  the  less  viscous  paraffin  oils.  These 
conclusions  are  borne  out  by  analyses  of  a  commercial  lubricating  oil 
of  Caucasian  origin,  and  a  paraffin  oil  (viscosity  =15)  from  Alsatian 
petroleum.  The  investigation  is  being  continued,  but  on  account  of 
the  difficulty  of  characterising  the  products,  rapid  progress  is  not  to 
be  expected.  W.  P.  W. 

Artificial  Musk.  By  A.  Baur  (Ber.,  24,  2832— 2843).— The 
artificial  musk  described  in  a  previous  communication  (Abstr.,  1890, 
1401)  was  regarded  as  trinitroisobutyltoluene.  It  is,  however,  a 
derivative,  not  of  isoprimary  but  of  tertiary  butyltoluene,  owing  to 
the  occurrence  in  the  preparation  of  the  hydrocarbon  of  an  intra- 
molecular change,  corresponding  with  that  observed  by  Schramm  in 
the  case  of  the  condensation  of  benzene  with  isobutyl  bromide  by  the 
Friedel- Crafts  method  (Abstr.,  1889, 127). 

Tertiary  butyltoluene  is  easily  obtained  by  the  action  of  tertiary 
butyl  chloride  on  toluene  in  the  presence  of  aluminium  chloride.  It 
boils  at  185 — 187°,  and  agrees  in  properties  with  the  so-called  iso- 
butyltoluene.  The  sulphonic  acid,  prepared  by  warming  it  with  con- 
centrated sulphuric  acid,  forms  a  barium  salt,  (CiiHi5S03)2Ba  -f  H2O, 
which  crystallises  in  white  scales,  and  dissolves  sparingly  in  cold 
water,  but  more  easily  in  hot  water,  and  in  50 — 60  per  cent,  alcohol. 
The  suljphonamide,  CuHi5*S02NH2,  crystallises  from  water  in  nacreous 
scales,  and  melts  at  94 — 95°.  Earlier  determinations  with  the 
sulphonamide  prepared  from  so-called  isobutyltoluene  gave  74 — 75°  as 
the  melting  point,  and  this  value  is  always  obtained  with  the  freshly- 
prepared  substance  ;  after  being  kept  for  some  hours,  the  melting 
point  is  found  to  have  risen  to  and  remains  constant  at  94 — 95°.  The 
trinitrobutyltoluene  formed  by  the  nitration  of  tertiary  butyltoluene 
melts  at  96 — 97°,  and  is  identical  with  the  product  from  so-called 
isobutyltoluene. 

Nitrohutyltoluene,  CMca'CeHaMe'NOo,  is  obtained  by  slowly  adding 
fuming  nitric  acid  to  a  solution  of  tertiary  butyltoluene  in  acetic  acid. 
It  is  a  yellowish  oil  of  a  peculiar  and  slightly  unpleasant  odour,  boils 
at  160 — 162°  in  a  vacuum  without  decomposition,  and  is  readily 
volatile  with  steam.  On  treatment  with  excess  of  nitric  acid,  it  is 
converted  into  artificial  musk. 

Dinitrobutyltoluene,  CMe3'C6H2Me(N"02)2,  is  formed,  together  with 
the  mononitro-  and  trinitro-derivatives  when  tertiary  butyltoluene  is 
dissolved  in  well-cooled  nitric  acid  of  sp.  gr.  1*5.  On  distillation 
with  steam,  the  mononitro-derivative  passes  over  first,  and  then  a  mix- 
ture of  the  mononitro-  and  dinitro-derivatives  distils  over,  leaving  a 
residue  of  the  trinitro-derivative  mixed  with  a  very  small  quantity  of 
the  dinitro-compound.  A  separation  of  the  dinitrobutyltoluene  can 
be  more  easily  effected  by  crystallising   out   the  greater  part  of  the 
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trinlfcrobutyltoluene,  repeatedly  distilling  the  oil  in  a  vacuum,  and 
collecting  the  fraction  boiling  at  224 — 225°.  Dinitrobutyltoluene  is 
a  brown  oil  of  very  unpleasant  odour,  and  does  not  solidify  in  a 
freezing  mixture.  On  further  nitration,  it  is  converted  into  artificial 
musk. 

Trinitrobutyltoluene  (artificial  musk),  CMe3'C6HMe(N02)3,  is  ob- 
tained when  tertiary  butyltoluene  is  slowly  added  in  the  cold  to  five 
times  its  weight  of  a  mixture  of  1  part  of  nitric  acid  (sp.  gr,  =  1*5)  and 
2  parts  of  15  per  cent,  anhydrosulphuric  acid,  and  the  mixture  after- 
wards heated  for  8 — 9  hours  on  a  w^ater-bath.  It  crystallises  from 
alcohol  in  yellowish-white  needles,  melts  at  96 — 97°,  is  only  very 
slightly  volatile  with  steam,  and  has  a  powerful  odour  of  musk.  It 
is  insoluble  in  water,  but  it  dissolves  readily  in  alcohol,  ether,  benzene, 
chloroform,  and  light  petroleum.  With  naphthalene  in  alcoholic 
solution,  it  forms  a  compound  2Ci]Hi3(N'02)3,CioH8,  which  crystal- 
lises in  large,  yellowish  scales,  melts  at  89' — 90°,  and  decomposes  into 
its  generators  on  warming  with  water.  Trinitrobutyltoluene  is  not 
affected  by  treatment  with  alkalis  or  ammonia,  and  when  warmed 
with  an  excess  of  aniline  forms  a  compound  3CiiHi3(N02)3,2N'HoPh, 
which  crystallises  from  the  excess  of  aniline  in  compact  forms,  and 
melts  at  64°.  Of  the  four  possible  formula?  for  a  trinitrometabutyl- 
toluene,  the  author,  on  these  grounds,  excludes  the  three  containing 
two  nitro-radicles  relatively  in  the  ortho-position,  and  assigns  to  arti- 
ficial musk  the  remaining  formula 

[Me  :  CMe3 :  {^0^\  =1:3:2:4:6]. 

Amidobutyltoluene,  CMes'CeHaMe'NHs,  is  formed  by  the  reduction 
of  nitrobutyltoluene  with  tin  and  hydrochloric  acid.  It  is  a  colour- 
less oil,  of  pleasant,  cumin-like  odour,  and  boils  at  245°.  The  acetyl 
derivative,  CuHis'NHAc,  crystallises  from  alcohol  in  lustrous  scales 
melting  at  162°,  and  the  benzoyl  derivative  in  small,  white  needles 
melting  at  167 — 168°.  It  is  therefore  identical  with  the  amido-com-^ 
pound  obtained  by  Effront  (Abstr.,  1884,  899 ;  1885,  152)  by  heating 
isobutyl  alcohol  with  orthotoluidine  hydrochloride  at  280 — 300°,  and 
must  contain  the  amidogen  in  the  para-position  relatively  to  the 
tertiary  butyl  radicle. 

Amidodinitrobutyltoluene,  CMe3*C6HMe(N02)2*NH2,  is  obtained  when 
trinitrobutyltoluene  in  alcoholic  solution  is  reduced  with  the  theoreti- 
cal quantity  of  ammonium  sulphide.  It  crystallises  from  alcohol  in 
brownish-yellow  needles,  melts  at  125 — 126°,  and  is  insoluble  in 
water.  The  hydrochloride  crystallises  in  brown  scales,  and  on  treat- 
ment in  alcoholic  solution  with  ethyl  nitrite,  gives  a  dinitrobutyltoluene, 
which  could  not  be  crystallised. 

Tertiary  hutylmetaxylene,  CeHaMea'CMeg  [Me2  :  CMeg  =  1:3:5], 
can  be  prepared  by  boiling  metaxylene  either  with  isobutyl  bromide 
or  tertiary  butyl  bromide  in  the  presence  of  aluminium  chloride.  It  is 
a  colourless  liquid  which  boils  at  200 — 202°  under  747  mm.  pressure,  and 
on  oxidation  with  nitric  acid,  yields  mesitylenic  acid,  and  with  chromic 
acid,  trimesic  acid.  The  ^rmiYro-derivative,  CMe3*C6Me2(N02)3,  crys- 
tallises from  alcohol  in  yellowish- white  needles,  melts  at  110°,  and  has 
a  strong,  musk  like  odour ;   the  m7ro-derivative,  CMe3'C6H2Me2*N02> 
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formed  by  adding  fuming  nitric  acid  to  a  cold  acetic  acid  solution  of 
the  hydrocarbon,  crystallises  from  alcohol  in  white  needles  which 
raelt  at  85°,  and  have  a  cinnamon-like  odour. 

Butylethylbenzene,  C6H4Et*CMe3,  is  formed  by  the  condensation  of 
ethylbenzene  and  isobutyl  bromide  in  the  presence  of  aluminium 
chloride,  and  is  separated  from  the  butyltoluene  and  butylbenzene 
produced  in  the  reaction  by  fractional  distillation  at  200 — 205°.  It 
resembles  butyltoluene  in  properties,  and  yields  a  trinitro-deviyntire, 
CMe3*C6HEt(N02)3,  which  is  more  soluble  in  alcohol  than  artificial 
musk,  and  has  a  strong,  musk-like  odour. 

Among  the  secondary  products  of  the  reaction  between  pure  toluene 
and  pure  isobutyl  bromide  in  the  presence  of  aluminium  chloride,  are 
butylbenzene,  butylxylene,  butylethylbenzene,  dibutylbenzene,  and 
dibutyl toluene,  and  these  substances  are  present  in  the  fraction 
170 — 200°,  which  was  formerly  used  instead  of  pure  tertiary  butyl- 
toluene in  the  preparation  of  artificial  musk.  W.  P.  W. 

Action  of  Chlorine  on  Acetoparatoluidide.  Preparation  of 
Metachloroparatoluidine.  By  H.  Erdmaxn  (Ber,,  24,  2766 — 
2769). — Hitherto  metachloracetoparatoluidide  has  been  prepared  by 
the  action  of  chlorine  on  acetoparatoluidide,  either  suspended  in  water 
(Wroblewsky,  Annalen^  168,  196),  or  in  dilute  aqueous  solution  at 
0°  (Lellmann  and  Klotz,  Abstr.,  1886,  452),  and  in  both  cases  the 
yield  was  small  and  unsatisfactory.  It  can,  however,  be  obtained  in 
considerable  quantity  by  dissolving  acetoparatoluidide  (100  grams) 
in  hot  acetic  acid  (100  c.c),  and  passing  a  rapid  stream  of  chlorine 
(160  grams)  through  the  solution,  which  soon  becomes  boiling  hot. 
To  prevent  loss  of  chlorine,  three  flasks  placed  in  series,  and  con- 
taining the  quantities  given,  are  connected  with  the  chlorine  generator. 
The  metachloracetoparatoluidide  can  be  easily  freed  from  accom- 
panying resinous  matters,  and  crystallises  from  alcohol,  or  from  a 
mixture  of  chloroform  and  light  petroleum,  in  needles  melting  at 
111—112°. 

Metachloroparatoluidine  may  be  prepared  directly  from  the  chlorin- 
ation  product  by  distilling  off  the  acetic  acid,  boiling  the  residue 
with  20  per  cent,  hydrochloric  acid  in  a  reflux  apparatus  for  3 — 4  hours, 
and  afterwards  distilling  with  steam  to  remove  the  small  quantity  of 
chlorinated  cresol  formed  in  the  reaction.  On  cooling,  the  sparingly 
soluble  hydrochloride  separates  as  a  crystalline  mass,  whilst  the  more 
soluble  paratoluidine  hydrochloride  remains  in  the  mother  liquor. 
The  crystalline  hydrochloride  is  then  decomposed  with  aqueous  soda, 
and  the  base  freed  from  the  less  volatile  dichlorotoluidine  by  steam 
distillation.  The  yield,  under  these  conditions,  amounts  to  more  than 
400  grams  from  1  kilo,  of  commercial  paratoluidine,  and  the  product 
is  very  fairly  pure,  boiling  at  218 — 225°.  Metachloroparatoluidine, 
purified  by  conversion  into  its  sparingly  soluble  crystalline  nitrate,  is 
a  colourless  oil  which  boils  at  223 — 224°  (corr.),  and  crystallises  in  a 
freezing  mixture  in  lustrous,  snow-white  scales  melting  at  7°  ;  on 
exposure  to  air  and  light,  it  soon  becomes  coloured.  W.  P.  W. 
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7-Phenox3rpropylamine.  By  J.  Lohmann  (Ber.,  24,  2631 — 2641). 
— rf-Bromopropyl  phenyl  ether,  CHoBr-CH2*CH2*OPh,  is  formed,  to- 
gether with  a  small  proportion  of  trimethylene  diphenyl  ether,  when 
an  alcoholic  solution  of  trimethylene  bromide  (41  grams)  and  sodium 
phenoxide  (15  grams)  is  heated  in  a  reflnx  apparatus  for  about  four  hours 
on  a  water-bath.  After  removal  of  the  alcohol  by  distillation,  the 
product  is  steam-distilled,  and  the  distillate  extracted  with  ether  ;  the 
residue  left  after  evaporation  of  the  ether  is  freed  from  phenol  by 
extraction  with  dilute  aqueous  soda,  and  from  trimethylene  bromide 
by  fractional  distillation.  The  yield  amounts  to  about  40  per  cent,  of 
the  theoretical.  The  ether  is  an  oil  which  boils  at  246 — 256°  with 
decomposition,  and  dissolves  in  most  solvents  except  water. 

r^-Phenoxypropylphthalimide,  CsHiOaiN'CaHe'OPh,  is  obtained  by 
heating  equal  weights  of  7-bromopropyl  phenyl  ether  and  potassium 
phthalimide  at  220°  for  an  hour.  It  crystallises  from  alcohol  in  white 
needles,  melts  at  88°,  and  is  easily  soluble  in  most  solvents.  When 
heated  with  concentrated  hydrochloric  acid  at  180 — 185°  for 
4 — 5  hours,  it  is  decomposed  into  a  mixture  of  phthalic  acid,  phenol, 
and  7-chloropropyl amine  hydrochloride. 

<^-Phenoxypropylphthalamic  acid,  OPh'CaHs'NH'CO'CeHi'COOH,  is 
obtained  by  boiling  7-phenoxypropylphthalimide  with  dilute  aqueous 
potash  until  dissolved,  pouring  the  solution  into  cold  water,  and 
acidifying  with  hydrochloric  acid.  It  is  a  white,  crystalline  powder 
which  melts  at  134°,  is  insoluble  in  almost  all  solvents  except  alcohol, 
and  regenerates  the  imide  on  boiling  with  alcohol.  When  heated 
with  5 — 6  times  its  weight  of  hydrochloric  acid  in  a  reflux  apparatus 
for  about  an  hour,  it  decomposes  into  phthalic  acid  and  7-phenoxy- 
propylaraine  hydrochloride.  <^-Phenoxy propylamine,  OPh'CsHs'N^* 
is  a  colourless  oil  which  boils  at  241 — 242°  under  *?&&  mm.  pressure, 
and  readily  absorbs  carbonic  anhydride  from  the  air.  The  hydro- 
chloride, CgHiaNOjHCl,  crystallises  from  alcohol  in  lustrous,  pale- 
yellow  scales,  and  melts  at  168°  ;  the  pier  ate  and  platinochloride, 
(C9Hi3NO)2,H2PtCl6,  are  crystalline.     The  benzoyl  derivative, 

OPh-CaHc-NHBz, 

crystallises  from  alcohol  in  white  needles  melting  at  118°,  and  the 
carbamide,  OPh-CaHe'NH-CONHz,  in  silvery  scales  melting  at  114°. 

''{-Diphenoxy propylamine,  (OPh*C3H6)2N'H,  is  formed,  together  with 
a  small  quantity  of  7-phenoxypropylamine  when  7-bromopropyl 
phenyl  ether  (12  grams)  is  digested  with  10  per  cent,  alcoholic 
ammonia  (15 — 20  c.c.)  at  100"  for  2 — 3  hours.  It  is  an  oil  boiling  at 
above  300°.  The  hydrochloride,  Ci8H23N02,HCl,  crystallises  from 
alcohol  in  transparent  needles,  melts  at  206°,  and  is  very  sparingly 
soluble  in  water.  The  nitrosamine,  Ci^H^S^i^'^O,  crystallises  from 
alcohol  in  pale-yellow,  lustrous  scales,  melts  at  60 — 61°,  dissolves 
readily  in  most  solvents  except  water,  and  decomposes  into  7-diphen- 
oxypropylamine  and  ammonia  on  reduction  in  alcoholic  solution  with 
zinc- dust. 

rf-Phenoxypropylaniline,  OPh-CaHe-NHPh,  is  prepared  by  heating 
7-bromopropyl  phenyl  ether  (12  grams)  with  aniline  (15  grams)  for 
about  two  hours  on   a  water-bath,  and  subsequently  removing  the 


1468  ABSTRACTS  OF  CHEMICAL  PAPERS. 

excess  of  aniline  by  steam  distillation.  It  is  a  brown  oil  of 
basic  odour,  and  boils  at  above  300°,  dissolves  in  most  solvents  with 
the  exception  of  water,  and  on  standing  solidifies  to  a  mass  whicli 
melts  at  32°.  The  hydrochloride^  CisHivNOjHCl,  crystallises  from 
alcohol  in  needles,  melts  at  170°,  and,  when  warmed  with  water,  is 
partly  dissolved  and  partly  decomposed  into  the  base  and  hydrochloric 
acid. 

r-i-Fhenoxyhutyronitrih,  OPh'CsHe'CN,  is  obtained  w^hen  7-bromo- 
propyl  phenyl  ether  (20  grams),  alcohol  (180  c.c),  and  a  solution  of 
potassium  cyanide  (18  grams)  in  water  (36  c.c.)  are  heated  together 
for  3 — 4  hours  in  a  reflux  apparatus.  It  crystallises  in  white  needles, 
melts  at  45 — 46°,  boils  at  287 — 289°,  and  dissolves  easily  in  the  ordi- 
nary solvents.  On  hydrolysis  with  concentrated  hydrochloric  acid  at 
100°,  it  is  converted  into  r^-phenoxybutyric  acid,  OPh'CaHe'COOH, 
which  crystallises  from  light  petroleum  in  silvery  scales,  melts  at  60°, 
and  is  insoluble  in  water,  sparingly  soluble  in  hydrochloric  acid,  light 
petroleum,  and  carbon  bisulphide,  and  easily  soluble  in  alcohol,  ether, 
chloroform,  and  benzene.  When  dissolved  in  5 — 6  times  its  weight  of 
cold  concentrated  sulphuric  acid,  and  left  for  5 — 6  hours,  the  nitrile 
undergoes  both  hydrolysis  and  sulphonation  with  the  production  of 
sulpho-r/.phenoxyhutyramide,  S03H*C6H4*0*C3H6*CONH2.  This  sub- 
stance melts  at  211°,  can  be  crystallised  from  water,  is  insoluble  in 
alcohol,  benzene,  chloroform,  &c.,  and  yields  salts  on  treatment  with 
carbonates. 

Trimethylene  diphenyl  ether,  OPh'CH2*CH2*CH2*OPh,  formed  as  a 
secondary  product  in  the  preparation  of  7-bromopropyl  phenyl  ether, 
crystallises  from  alcohol  in  lustrous  scales,  melts  at  61°,  does  not 
volatilise  with  steam,  and  is  readily  soluble  in  most  solvents. 

^{-Fhenoxyjpropyl  alcohol,  OPh*C2H4*CH2*OH,  prepared  by  treating  a 
hot  aqueous  solution  of  -Y-phenoxypropylamine  hydrochloride  with  a 
hot  solution  of  sodium  nitrite,  is  an  oily  liquid  boiling  at  240 — 250° 
under  764  mm.  pressure. 

Trimethylene  phenyl  methyl  ether,  OPh'CaHg'OMe,  is  obtained  when 
7-bromopropyl  phenyl  ether  is  boiled  with  the  calculated  quantity  of 
sodium  methoxide  in  methyl  alcohol  solution  for  2 — 3  hours  in  a 
reflux  apparatus.     It  is  an  oily  liquid  boiling  at  230 — 231°. 

Trimethylene  phenyl  ethyl  ether,  OPh'CaHe'OEt,  formed  by  boiling 
7-bromopropyl  phenyl  ether  with  alcoholic  potash  for  two  hours  in  a 
reflux  apparatus,  is  a  colourless,  oily  liquid  of  pleasant  odour,  and 
boils  at  328—330°  under  760  mm.  pressure.  W.  P.  W. 

Products  of  the  Action  of  Aromatic  Carbodiimides  on 
Orthodiamines.  By  A.  Keller  (J5er.,  24,  2498— 2525).— Accord- 
ing to  the  investigations  of  Dahm  and  Gasiorowski  (Abstr.,  1887, 
247),  and  of  Moore  (Abstr.,  1889,  983;  1890,  246),  orthodiamines 
combine  with  carbodiphenylimide  and  carbodiparatolylimide  in 
molecular  proportions.  The  author  in  continuing  Moore's  experi- 
ments has  obtained  results  differing  considerably  from  those  of  the 
latter  investigator,  and  has  therefore  repeated  the  whole  of  the  work 
with  the  following  results  : — 

Carbodiphenylimide     and     orthophenylenediamine    were     heated 
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together  in  molecular  proportion  for  five  minutes  at  210 — 220°,  and 
the  product,  which  smells  strongly  of  aniline,  distilled  in  a  current  of 
steam.  The  distillate  contains  aniline  in  considerable  quantity, 
whilst  the  residue,  after  recrystallisation  from  benzene  or  alcohol, 
forms  white  needles  or  prisms,  and  melts  at  190°.  It  has  the  compo- 
sition CisHiiNs,  and  appears  to  be  phenylorthophenyleneguanidine,  its 
formation  being  represented  as  follows  : — 

CeH.<^|[^  +  0<^^^  =  CeH,<^g>C:NPh  +  PhNH,. 

It  crystallises  from  alcohol,  when  the  solution  is  allowed  to  evaporate 
slowly,  in  thick,  apparently  monosymraetric  prisms,  is  almost  inso- 
luble in  water  and  light  petroleum,  sparingly  soluble  in  ether,  and 
readily  in  alcohol.  It  distils  with  slight  decomposition  at  440 — 450°, 
but  may  be  volatilised  unchanged  under  l^0  mm.  pressure,  and  has 
then  a  vapour  density  corresponding  with  the  above  formula.  It 
is  a  very  stable  substance,  and  is  only  attacked  by  hydrochloric 
acid  at  300°.  The  hydrochloride,  Ci3H]i]S'3,HCl,  forms  long,  white, 
hair-like  needles,  and  is  soluble  in  water  and  alcohol ;  the  platino- 
chloride,  (Ci3HiiN3)2,H2PtCl6,  is  a  pale-yellow,  crystalline  powder, 
almost  insoluble  in  water;  the  sulphate,  (Ci:,HnN"3)2,H2S04,  crystal- 
lises in  long,  hair-like  needles,  and  is  slightly  soluble  in  cold,  readily 
in  hot  water  and  in  alcohol ;  the  acetyl  compound,  Ci3iIioN'3Ac,  is 
unstable,  and  crystallises  from  benzene  in  fascicular  aggregates 
of  prisms  melting  at  160° ;  and  the  dihenzoyl  compound,  CisHgNgBzo, 
crystallises  in  fascicular  aggregates  of  white,  lustrous  needles,  and 
melts  at  171°.  If  the  base  is  dissolved  in  acetic  acid  and  mixed 
with  an  aqueous  solution  of  potassium  nitrite,  a  pale-yellow,  crystal- 
line precipitate  of  the  m^roso-compound  C,3lI,oN'3-]^0  is  formed, 
which  separates  from  all  solvents  as  an  oil,  and  shows  Liebermann's 
reaction. 

As  the  phenylorthophenyleneguanidine  contains  two  imido-groups, 
it  appeared  probable  that  it  would  combine  with  phenyl  isocyanate 
forming  a  double  carbamide.  This  reaction  does  in  all  probability 
take  place,  but  the  product  at  once  loses  aniline,  forming  the  com- 
pound C6H4<j^>C:NPhp^>yrPh,  which  crystallises  from  alcohol 

in  thin,  lustrous,  white  needles,  melts  at  264 — 266°,  is  insoluble  in 
water  and  light  petroleum,  but  soluble  in  alcohol  and  benzene. 

According  to  Moore  {loc.  cit.),  2  mols.  of  carbodiphenylimide  also 
unite  directly  with  1  mol.  of  orthophenylenediamine,  forming  the 
compound  C6H4lS'2[C(]S'IIPh)2]2 ;  the  author  finds,  however,  that  the 
products  of  the  reaction  are  aniline,  phenylorthophenyleneguanidine, 
and  triphenylguanidine  (m.  p.  144°).  If,  on  the  other  hand,  phenyl- 
orthophenyleneguanidine is  treated  with  a  second  molecule  of  carbo- 
diphenylimide at  210"",  the  compound  diphenylamidomethylenephenyl- 

N" 

orthophenyleneguanidine,   C6H4<-^>C^NPh>C(NHPh)2,   is    formed, 

which  crystallises  from  alcohol  in  white  needles  and  melts  at  188°  ; 
the  yield  is   small,   owing    to    the  secondary   reactions   which   take 

VOL.    LX.  I)  f 
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place.  If  carbodiparatolylimide  is  substituted  for  carbodiphenyl- 
imide,  the  corresponding  paratolyl  derivative  is  obtained ;  it  crystal- 
lises in  white  needles  and  melts  at  185 — 187°. 

Paratolylorthophenyleneguanidinej  C6H.^<^^JT^C.1^'C^IL^^  is  ob- 
tained on  heating  together  orthophenylenediamine  and  carbodipai^- 
tolylimide ;  it  crystallises  from  alcohol  in  short,  thick,  slightly 
brownish  tablets,  melts  at  209°,  and  dissolves  readily  in  boiling 
filcohol  and  acetic  acid,  scarcely  at  all  in  water.  The  hydrochloride, 
CuHiaN'ajHCl,  forms  white  needles,  soluble  in  hot  water  and  cold 
alcohol ;  the  platinochloride,  {GiiSl^^z)^,^^^^^^^  is  a  pale-yellow, 
microcrystalline  precipitate  ;  the  sulphate,  (CuHi3N3)2,H2S04,  crystal- 
lises in  long,  white  needles  ;  the  acetyl  compound,  CuHioNsAc,  forms 
unstable,  white  needles  and  melts  at  152°  ;  and  the  dihenzoyl  com- 
pound, CuHuNaBzs,  crystallises  in  long,  lustrous  prisms,  melting  at 
191°.  The  miro50-compound,  CuHjs'N'a'NO,  forms  yellow,  crystalline 
flakes,  and  commences  to  decompose  at  90°. 

Paratolylorthophenyleneguanidine  combines  with  phenyl  isocyanate, 

forming  the  compound  C6H4"^-n^>C;NC7H7pQ>]S'Ph,  which  crystal- 
lises in  small  needles  and  melts  at  252 — 254**.  With  carbodipara- 
tolylimide, the  base  yields  the  compound 


.N- 


C6H4<j^>c:nc7H7>  c  (nh-c,ho2, 

which   separates  from  boiling  alcohol  in  short  needles    melting   at 

187-5—188°. 

Phenylorthotoluyleneguanidine,      C7Hfi<^^^^C!NPh,    is     obtained 

together  with  aniline  by  heating  orthotoluylenediamine  with  carbodi- 
phenylimide  in  molecular  proportion.  It  crystallises  from  alcohol  in 
short,  white  needles,  and  from  benzene  in  prisms,  and  melts  at 
166—167°;  the  hydrochloride,  CuII,3N3,HCl,  forms  long,  white, 
elastic,  silky  needles  ;  the platinochloride,  (CuHi3N3)2,Il2PtCl6  4-  SHjO, 
large,  orange-yellow  tablets ;  the  sulphate,  (Ci4Hi3N3)2,H2S04,  long, 
white,  lustrous  needles ;  the  acetyl  compound,  CuHijl^aAc,  white 
needles,  melting  at  144 — 147° ;  the  dihenzoyl  compound  fascicular 
aggregates  of  prisms,  melting  at  220 — 222°  ;  the  mVro.so-compoand, 
CuHiaNs-NO,  is  a  flocculent  precipitate,  melting  at  120 — 125°  with 
decomposition.  The  base  combines  with  phenyl  isocyanate  and 
carbodiphenylimide  to  form  the  compounds 

"w- no  isr 

C7H6<^>C:^Phgg>]S-ph  and  C7He<j^>C:NPh>CfflHPh)2, 

melting  at  230—234°  and  199—200°  respectively.  The  diparatolyl 
compound  corresponding  with  the  latter  melts  at  190 — 193°. 

NH 

Paratolylorthotoluyleneguanidine,  C7H6<^t^tt]>C."N'C7H7,  is  obtained 

by  heating  together  orthotoluylenediamine  and  carbodiparatolylimide  ; 
it  crystallises  from  alcohol  in  white  prisms,  and  melts  at  197 — 198°. 
The  hydrochloride,  Ci5Hi5N3,HCl,  forms  long,  white,  silky  needles  ; 
the  platinochloride,  (Ci5Hi5N3)2,H2PtCl6,  orange-coloured  tablets  ;  the 
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sulphate,  (Ci5Hi5N3)2,H2S04  +  SHoO,  lustrous,  white  needles ;  the 
acetyl  compound,  C15H14N3AC,  long,  white  needles  melting  at 
148 — 149"  ;  the  dihenzoyl  compound,  CiJIi^N^Bz^,  fascicular  aggre- 
gates of  white  needles  melting  at  198 — 201°;  the  m^roso-compound, 
OisHuNs'NO,  commences  to  decompose  at  130°. 

Tolyltoluyleneguanidine  combines  with  phenyl  isocyanate,  yielding 

the   compound    CvHe^-K^^CiNCTH^pQ^NHPh,    which    crystallises 

from   alcohol   in   small   needles,    and    melts    at    230 — 233°.      With 

-carbodiparatolylimide,    it   forms    C7H6<^>C:NC,H7>C(NH-C7E[7)2, 

which  melts  at  208 — 210°;  the  corresponding  diphenyl  compound 
melts  at  174—176°.  H.  G.  C. 

Anilguanidine.  By  G.  Pellizzari  (Gazzetta,  21,  330 — 340). — 
Cyanamide  reacts  with  phenylhydrazine  hydrochloride  to  form  anil- 
guanidine hydrochloride, 

CN-NH2  +  NHo/NHPh  =  ^^>C-N"H-]SrHPh. 

The  same  product  is  obtained  by  the  action  of  phenylhydrazine 
on  guanidine, 

(NH2)2C:NH  +  NH^-NHPh  =  NH3  +  ^^>C-]SrH-NHPh. 

Anilguanidine  hydrochloride,  C7HioN"4,HCl,  is  obtained  by  boiling  a 
•solution  of  cyanamide  (18  grams)  and  phenylhydrazine  hydrochloride 
(60  grams)  in  alcohol  (300  grams)  for  12  hours ;  the  greater  part  of 
the  alcohol  is  then  evaporated,  very  dilute  hydrochloric  acid  added, 
and  the  solution  allowed  to  cool  after  expulsion  of  the  remaining 
alcohol.  The  salt  separates  in  reddish  crystals,  which,  on  recrystal- 
lisation  from  water,  form  yellowish,  acicular  crystals,  very  soluble 
in  hot  alcohol  and  water,  less  so  in  hydrochloric  acid.  It  melts 
with  decomposition  at  226°,  and  reduces  ammoniacal  silver  nitrate 
solution.  A  yield  of  50  per  cent,  is  obtained  by  the  above  method; 
the  mother  liquors  contain  another  base  not  yet  studied.  The  hydro- 
chloride may  also  be  obtained  by  gradually  heating  guanidine  carbon- 
ate with  phenylhydrazine  hydrochloride  to  180°,  the  crude  product 
being  crystallised  from  dilute  hydrochloric  acid.  The  yield  is,  howo- 
ever,  a  poor  one.  Anilguanidine  platlnochloride,  (C7HioN'4)2,H2PfcCl  , 
is  precipitated  in  minute,  yellowish,  prismatic  crystals  frequently 
twined  crosswise.  It  is  soluble  in  hot  water,  but  after  a  time  is 
reduced  with  separation  of  metallic  platinum.  The  carbonate, 
(C7HioN'4)2,H2C03  +  H3O,  forms  minute,  white  scales,  which  are  slowly 
coloured  red  on  exposure  to  the  air.  On  heating,  it  loses  ammonia  and 
water,  yielding  a  new  base  not  yet  investigated.  The  acetate, 
C7HioN4,C2H402,  is  obtained  in  small,  colourless  crystals  which  decom- 
pose at  195"^ ;  it  is  very  soluble  in  alcohol. 

When  concentrated  potash  is  added  to  the  solution  of  the  hydro- 
<jhloride,  the  free  base  separates  in  little  drops,  which  soon  solidify  to 

5/2 
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yellow,  needle-sbaped  crystals.  It  changes  spontaneously  in  air,  and 
is  obtained  pure  only  with  great  difficulty. 

Ethyl  acetoacetate  reacts  with  anilguanidine,  forming  a  closed 
chain  compound.  A  solution  of  anilguanidine  hydrochloride 
(10  grams),  ethyl  acetoacetate  (7  grams),  and  sodium  carbonate 
(2*8  grams)  in  alcohol  (50  c.c.)  is  boiled  for  seven  hours,  the  alcoholic 
solution  partly  evaporated,  dissolved  in  water,  and  acidified  with 
acetic  acid ;  on  cooling,  the  new  compound  (8  grams)  is  obtained. 
By  recrystallisation  from  alcohol,  it  may  be  obtained  in  white  crystals 
of  the  composition  C11H12N4O,  which  on  heating  turn  red  and  slowly 
decompose  without  melting.  The  reaction  may  be  represented  by  the 
equation  C6H,o03  +  C7H10N4  =  H.2O  +  CaHeO  +  CuHioNiO;  the  product 

,    ^^     NH:C-NH-CMe      _      ...  ,    .      . 

IS  probably     ^,   •  ^^  „^  ^       .     The  dibromo-denvahve, 

^  ''      PhNgH'CO-CH 

NH:C-NH-CBrMe^ 
PhllraH-CO-CHBr  ' 

is  obtained  on  bromination  in  glacial  acetic  acid  solution,  and  con« 
sists  of  minute,  colourless  crystals,  insoluble  in  water  and  alcohol,, 
slightly  soluble  in  acetic  acid,  and  decomposing  at  220 — 222°. 

The  ethyl  derivative,  dsHieNiO,  is  obtained  on  treating  anilguanidine 
hydrochloride  with  ethyl  ethylacetoacetate  in  alcoholic  solution,  as 
spherical  aggregates  of  short,  thin,  yellow  prisms. 

When  a  mixture  of  ethyl  diethylacetoacetate  and  anilguanidine 
hydrochloride  is  treated  as  above,  no  reaction  occurs  even  when  the 
heating  is  continued  for  some  days.  W.  J.  P. 

Halogenated  Amines  of  the  Fatty  Series.  By  O.  Seitz 
{Ber.,  24,  2624— 2631).— With  the  object  of  preparing  chlorinated 
amines  of  the  fatty  series,  the  author  has  treated  potassium  phthal- 
imide  with  various  chlorobromides  by  Gabriel's  method  (Abstr., 
1888,  439)  in  the  hope  that  the  more  reactive  bromine  would  alone 
be  eliminated  with  the  production  of  chlorethyl-  or  chloropropyl- 
phthalimide.  Trimethylene  chlorobromide,  however,  yields  a  mixture 
of  7-chloropropyl-  and  7-bromopropyl-phthalimide,  and  ethylene 
chlorobromide  in  like  manner  gives  a  mixture  of  chlorethyl-  and 
bromethyl-phthalimide. 

Chlorethylphthalimide,  C8H402!N'*CH2*CH2C1,  is  obtained  when 
potassium  phthalimide  is  heated  with  five  times  its  weight  of 
ethylene  dichloride  at  180 — 190°  for  three  hours.  It  crystallises 
from  carbon  bisulphide  in  colourless  needles,  melts  at  79  —81°,  and, 
when  heated  with  concentrated  hydrochloric  acid  at  180°  for 
four  hours,  yields  phthalic  acid  and  chlorethylamine  hydrochloride. 
The  latter  can  be  crystallised  from  amyl  alcohol,  in  which  it  is  less 
soluble  than  in  the  ordinary  solvents,  and  melts  at  119 — 123° ;  the 
picrate  and  platinochloride  of  the  amine  have  already  been  described 
(loc.  cit.). 

^-Bromopropylphtlialimide,  CsH^OoiN'CHa'CHBrMe,  is  formed  when 
a  mixture  of  allylphthalimide  (1*5  grams)  with  concentrated  hydro- 
bromic  acid  prepared  at  0°  (6  c.c.)  is  allowed  to  remain  in  a  stop- 
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pered  flask  for  24  hours  at  the  ordinary  temperature.  It  separates 
irom  methj^l  alcohol  as  a  silky,  felted,  crystalline  mass,  and  melts  at 
105°. 

(3-Thiocyanopropylp}ithalimidef  CsHiOalN'CHs'OHMe'SCN,  is  pre- 
pared by  heating  /j-bromopropylphthalimide  with  alcoholic  potas- 
sium thiocyanate  at  170°  for  four  hours.  It  dissolves  in  methyl 
alcohol,  cold  benzene,  and  acetic  acid,  but  less  readily  in  light 
petroleum,  and  melts  at  89 — 93°. 

^-Mercaptopropylphthalimide,  C8H402iN*CH.rCHMe-SH,  is  obtained 
when  iS-bromopropylphthalimide  is  heated  with  alcoholic  potassium 
hydrosulphide  m  a  pressure  flask  for  one  hour  at  100°.  After  purifi- 
cation by  conversion  into  its  mercury  salt,  it  crystallises  from  alcohol 
in  aggregates  melting  at  88°.  When  oxidised  by  the  addition  of 
iodine  to  its  alcoholic  solution,  it  is  converted  into  ^-diphthalimido- 
propi/l  bisulphide,  (C8H402ijN'*CH2'CHMe)2S2,  which  crystallises  in 
white  needles  and  melts  at  159 — 161°. 

The  action  of  aniline  on  /3-bromopropylphthalimide  is  essentially 
different  from  that  on  the  7-compound  (compare  Goldenring,  Abstr., 
1890,  976),  and  is  by  no  means  complete  at  150°.  When  aniline 
(8  grams)  and  /3-bromopropylphthalimide  (9  grams)  are  heated 
together  on  a  sand-bath  for  20  minutes,  a  mixture  of  phthalanil,  as 
chief  product,  with  a  relatively  small  proportion  of  ft-anilidopropyU 
phthalimide,  CsHiOziN-CHa'CHMe-NHPh,  is  obtained.  The  latter 
crystallises  from  alcohol  in  beautiful  yellow  needles,  melts  at  93°,  and 
on  digestion  with  concentrated  hydrochloric  acid  at  190°,  is  decom- 
posed into  phthalic  acid  and  a  ba,se,  probably  |3-anilidopropylenedi- 
amine,  NHPh-CH(CH3-NH2)2,  boiling  at  250—260°. 

W.  P.  W. 

Azoimide.  By  E.  Noelting  and  E.  Grandmougin  (Ber.,  24,  2546 — 
2547). — Curtius  has  shown  (this  vol.,  p.  56)  that  triazobenzene  or 
diaz.obenzeneimide  must  be  regarded  as  the  phenyl  salt  of  azoimide. 
In  view  of  the  stability  of  such  aromatic  salts,  there  appeared  little 
likelihood  of  eliminating  the  phenyl  group,  but  it  seemed  not  im- 
probable that  the  entrance  of  nitro-groups  into  the  phenyl  residue 
might  render  the  elimination  more  easy,  just  as  is  the  case  with  chloro- 
benzene. 

An  experiment  with  dinitrotriazobenzene  has  shown  that  such  is 
really  the  case.  The  dinitio-compound  waa  prepared  from  1:2:4- 
dinitraniline  by  diazotising,  converting  into  the  perbromide,  and  treat- 
ing this  with  ammonia ;  by  the  action  of  alcoholic  potash,  it  is  con- 
verted, apparently  very  readily,  into  dinitrophenol  and  azoimide. 

H.  G.  C. 

Orthohydroxyazo-dyes.  By  J.  D.  Zibell  (Chem.  Centr.,  1891,  ii, 
66 ;  from  Schweiz.  Wochenschr.  Pharm.,  29,  186 ;  compare  Abstr., 
1884,  742  and  1146). — The  author  finds  that  diazobenzene  chloride 
reacts  witli  parahydroxybenzoic  acid  with  separation  of  the  carboxyl 
group,  forming  phenylazophenol  and  phenyldiazophenol.  Diazosulph- 
anilic  acid  reacts  similarly,  forming  sodium  phenolazosulphanilate.  On 
the  other  hand,  the  azo-compounds  obtained  by  employing  ortho-  and 
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meta-hydroxybenzoic  acids  behaved  differently  from  one  another  when 
cotton  was  dyed  with  them,  only  that  obtained  from  orthohvdroxy- 
benzoic  acid  adhering  to  the  fibre.  J.  W.  L. 

Thiocarbamides.  By  H.  Salkowski  (JBer.,  24,  2724 — 2729). — 
Symmetrical  dibenzylthiocarbamide,  CS(NH'CH2Ph)2,  may  be  readily 
obtained  by  heating  benzylamine  benzylthiocarbamate  at  125°  until 
hydrogen  sulphide  ceases  to  be  evolved;  it  melts  at  148°,  not  at 
114°  as  stated  by  Strakosch. 

Benzylthiocarbamide,  ]SrH2*CS*N'H*CH2Ph,  is  prepared  by  heating 
benzylamine  thiocyanate  at  110°  for  about  14  hours,  and  is  identical 
with  the  product  formed  by  the  action  of  alcoholic  ammonia  on 
benzylthiocarbimide  ;  it  is  soluble  in  61  parts  of  95  per  cent, 
alcohol,  crystallises  in  colourless,  concentric  needles,  and  melts  at 
164°.  Patemo  and  Spica  give  the  melting  point  as  101°,  and  state 
that  the  compound  is  readily  soluble  in  water;  they  appear,  however, 
to  have  mistaken  benzylamine  thiocyanate  for  benzylthiocarbamide, 
since  the  latter  is  almost  insoluble  in  water,  and  the  former  melts, 
according  to  the  author,  at  95°. 

Paterno  and  Spica  have  made  a  similar  error  regarding  unsym- 
metrical  dibenzylthiocarbamide,  NH2'CS'N(CH2Ph)2,  which  they  ob- 
tained by  the  evaporation  of  benzylamine  hydrochloride  and  potassium 
thiocyanate  solutions ;  the  author  failed  to  detect  the  formation  of  any 
thiocarbamide  in  this  manner.  Dibenzylamine  thiocyanate  is  prepared 
by  dissolving  dibenzylamine  in  hot  dilute  thiocyanic  acid;  it  crystal- 
lises in  colourless,  lustrous  plates  melting  at  164 — 165".  On  melting 
the  compound  and  heating  it  at  140°  for  several  hours,  unsymmetrical 
dibenzylthiocarbamide  is  formed ;  this  is  insoluble  in  water,  and  is 
deposited  from  alcohol  in  small,  yellow  crystals  which  melt  at  141°. 

Contrary  to  the  statement  of  Clermont,  aniline  thiocyanate  is. 
readily  converted  into  phenylthiocarbamide  by  dissolving  the  salt  in 
water,  evaporating  to  dryness,  and  heating  the  residue  for  2 — 3  hours 
on  the  water-bath.  The  conversion  of  methylamine  thiocyanate  into 
the  corresponding  thiocarbamide  has  not  as  yet  been  observed  by  the 
author. 

Methylthiocarbamide,  prepared  from  methylthiocarbimide  and 
alcoholic  ammonia,  melts  at  119 — 120°  instead  of  below  100^  as  usually 
stated  in  text  books. 

The  observations  of  0.  Hecht  regarding  symmetrical  dimethyl- 
thiocarbamide  are  confirmed. 

The  above  results  prove  that,  in  certain  cases  at  all  events,  the 
conversion  of  amine  thiocyanates  into  the  corresponding  thiocarb- 
amides is  independent  of  the  former  compounds  being  in  the  nascent 
state.  J.  B.  T. 

Derivatives  of  Bromopiperonal.  By  A.  Oelker  (Ber.,  24, 
2592— 2596).— Bromopiperonal,  CHsOsICeftBr-COH,  is  obtained  by 
adding  the  calculated  quantity  of  bromine  to  a  solution  of  piperonal 
in  carbon  bisulphide  in  the  presence  of  a  small  quantity  of  iodine. 
The  carbon  bisulphide  is  distilled  off  and  the  mass  boiled  with  alcohol. 
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On  cooling,  it  separates  in  long,  white  needles,  melts  at  129 — 1 30°, 
and  is  identical  with  the  componnd  obtained  by  Fittig  and  Mielk 
(Annalen,  152,  39). 

JBromopiperonalphenylhydrazone  is  obtained  in  yellow,  nacreous 
scales  on  adding  phenylhydrazine  to  a  solution  of  the  above  com- 
pound in  dilute  acetic  acid.  It  melts  at  136°,  is  insoluble  in  water, 
and  easily  soluble  in  alcohol,  ether,  and  acetone. 

BromopiperonaldoxiTne  is  obtained  by  adding  an  aqueous  solution 
of  hydroxyl amine  hydrochloride  to  an  alcoholic  solution  of  bromo- 
piperonal.  It  forms  slender,  white  needles,  crystallises  from  alcohol, 
melts  at  168°,  is  insoluble  in  water,  but  easily  soluble  in  alcohol, 
ether,  and  benzene. 

Mononitrohromopiperonal,  CIl202!C6HBr(N02)'COII,  is  obtained  by 
adding  twice  the  theoretical  quantity  of  nitric  acid  (1*48)  to  a  cold 
solution  of  bromopiperonal  in  acetic  acid.  Heat  is  developed,  and  the 
solution  must  be  cooled  below  50'',  otherwise  the  action  becomes  too 
violent,  and  the  bromopiperonal  is  decomposed.  The  mixture  is 
poured  into  ice-cold  water,  and  the  pi'oduct  crystallised  from  alcohol. 
It  crystallises  in  beautiful,  bright-yellow  needles,  melts  at  90°,  and  is 
soluble  in  all  the  ordinary  solvents  except  water.  When  treated  with 
acetone  and  caustic  soda,  the  mixture  becomes  red,  and  an  indigo- 
compound  is  not  formed  ;  hence  the  author  is  inclined  to  believe  that 
the  nitro-group  is  in  the  meta-position  with  respect  to  the  aldehyde 
group.  However,  dinitrobromopiperonal,  in  which  one  nitro-group 
must  be  in  the  ortho-position  relatively  to  the  aldehyde  group, 
behaves  in  a  similar  way,  and  does  not  yield  an  indigo  compound  with 
acetone  and  alkali.  The  red  coloration  is  also  produced  by  boiling 
the  compound  with  alkalis  alone,  and  disappears  on  the  addition  ot* 
hydrochloric  acid. 

Dinitrobromopiperonal  is  obtained  by  adding  bromopiperonal  in 
small  portions  to  well-cooled  nitric  acid  (sp.  gr.  1"52),  and  pouring 
the  solution  into  ice-cold  water.  It  crystallises  from  alcohol  and 
acetone  in  golden-yellow  needles,  melts  at  173°,  is  insoluble  in  water, 
somewhat  sparingly  soluble  in  alcohol  and  ether,  easily  so  in  acetone 
and  chloroform,  and  turns  deep  yellow  on  exposure  to  light. 

Bromopiperonylacryl  methyl  ketone,  CH202!C6H2Br'CH!CH*COMe,  is 
formed,  together  with  dibromodipiperonylacryl  methyl  ketone,  by 
shaking  bromopiperonal  (5  grams)  with  acetone  (15  c.c.)  and  3  per 
cent,  caustic  soda  (4 — 5  c.c).  It  is  separated  by  extracting  the  pro- 
duct with  a  small  quantity  of  alcohol,  in  which  it  is  easily  soluble ; 
it  crystallises  in  white,  lustrous  needles,  and  melts  at  152  — 154°.  The 
oxime  crystallises  from  alcohol  in  slender,  white  needles,  melts  at 
210°  with  decomposition,  and  is  sparingly  soluble  in  alcohol  and 
benzene,  easily  so  in  acetone  and  ether.  The  phenylhydrazone  crys- 
tallises in  large,  yellow  plates,  melts  at  158°,  and  is  easily  soluble  in 
all  the  usual  solvents. 

JDibromodipiperonylacryl  ketone,  (CH202!C6H2Br*CH!CH)2CO,  is 
sparingly  soluble  or  insoluble  in  most  solvents,  crystallises  from 
acetic  acid  in  slender,  lemon-yellow  needles,  and  dissolves  in  con- 
centrated sulphuric  acid  forming  an  intense  blue  solution.  Both 
ketones  are  sensitive  to  light. 
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Bromopiperonyllactyl  methyl  ketone, 

CH20o:C6H2BrCH(OH)-CH2-COMe 

is  obtained  as  an  intermediate  product  in  the  above  condensation 
when  bromopiperonal  is  dissolved  in  a  large  quantity  of  acetone.  It 
is  a  yellowish- white,  crystalline  compound,  melts  at  110°,  is  insoluble 
in  cold  water,  sparingly  soluble  in  hot  water,  easily  so  in  alcohol, 
ether,  and  benzene,  and  is  converted  into  bromopiperonylacryl  methyl 
ketone  (m.  p.  152°)  when  boiled  with  acetic  acid.  E.  C.  R. 

Isomeric  Paranitrobenzaldoximes.  By  H.  Goldschmidt  and 
C.  Kjellin  (Ber.,  24,  2547 — 2556). — a-Paranitrobenzaldoxime  was 
prepared  according  to  the  method  described  by  Gabriel  and  Herz- 
berg  (Abstr.,  1883,  1104),  and  exhibited  all  the  properties  formerly 
assigned  to  it. 

Garhanilido-oc-paranitrobenzaldoxime,  NHPh'COO'N!CH'C6H4*X02, 
is  obtained  by  warming  equivalent  quantities  of  the  oxime  and  phenyl 
cyanate  dissolved  in  benzene  on  the  water-bath,  and  evaporating  the 
solution  in  a  vacuum.  It  crystallises  from  alcohol  in  yellowish-white 
scales,  melts  at  157°,  and  is  easily  soluble  in  hot  alcohol  and  benzene, 
less  so  in  ether,  and  only  very  sparingly  in  light  petroleum.  When 
warmed  with  soda,  it  is  decomposed  into  the  oxime,  aniline,  and 
carbonic  acid. 

a-Paranifrohenzaldoxime  methyl  ether,  OMe*N!CH*C6H4'N02,  is  ob- 
tained by  the  action  of  methyl  iodide  on  a  mixture  of  equivalent 
quantities  of  the  a-oxirae  and  sodium  methoxide  dissolved  in  methyl 
alcohol,  and  is  purified  by  distillation  with  steam.  It  crystallises  in 
white  needles,  melts  at  101°,  and  is  easily  soluble  in  cold  alcohol, 
benzene,  light  petroleum,  chloroform,  and  ether. 

a,-Paranitrohenzaldoxime  ethyl  ether  is  obtained  in  a  similar  way  to 
the  methyl  ether ;  the  reaction  does  not,  however,  take  place  so 
easily,  and  it  is  necessary  to  heat  the  mixture  for  some  time  on  the 
water-bath.  It  crystallises  in  colourless,  tetragonal  tablets,  melts  at 
107 — 108^,  is  easily  soluble  in  the  ordinary  solvents,  and  is  volatile 
with  steam.  When  it  is  heated  with  alcohol  at  200°,  paranitrobenz- 
amide,  N02*C6H4-CO-NH2,  is  formed. 

[i-Paranitrohenzaldoxime  is  obtained  by  passing  hydrogen  chloride 
into  a  dry  ethereal  solution  of  the  a-oxime,  and  then  treating  with  a 
solution  of  soda  the  hydrochloride  of  the  ((3-oxirae,  which  separates  in 
small,  white  needles,  and  melts  at  116°  with  decomposition.  It 
crystallises  from  ethyl  acetate  in  small,  lustrous  tablets,  melts  at 
170 — 176°,  and  is  sparingly  soluble  in  cold  alcohol,  benzene,  and 
chloroform,  more  so  in  hot  alcohol,  and  dissolves  in  alkalis  with  a 
yellowish-red  coloration. 

Garhamlido-(3-paranitrohenzaldoxime  is  obtained  in  lemon-yellow 
needles  on  adding  phenyl  cyanate  to  an  ethereal  solution  of  the 
y3-oxime.  It  melts  at  94°  with  evolution  of  gas,  is  easily  soluble  in 
benzene,  sparingly  so  in  cold  alcohol,  and  is  decomposed  on 
warming  with  alcohol.  When  warmed  with  sodium  hydroxide,  it 
yields  ^-paranitrobenzaldoxime,  aniline,  carbonic  acid,  paranitro- 
benzonitrile,  and  a  small  quantity  of  diphenylcarbamide. 
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Methyl  paranitroisobenzaldoxime,  ]^02*CcHi'CH<[  i        ,    is    obtained 

by  the  action  of  methyl  iodide  on  the  ^-oxime  and  sodium  meth oxide 
dissolved  in  methyl  alcohol.  Tt  crystallises  from  hot  alcohol  in 
lemon-yellow  needles,  melts  at  205°,  and  is  sparingly  soluble  in 
light  petroleum,  benzene,  ether,  and  cold  alcohol,  fairly  easily  in  hot 
alcohol.  When  boiled  with  hydrochloric  acid,  it  yields  paranitrobenz- 
aldehyde  and  methylhydroxylamine,  NHMe*OH.  When  heated  with 
strong  hydriodic  acid  at  120°,  it  yields  methylamine.  A  small  quantity 
of  the  isomeric  ether,  N02*C6H4*CH!N'OMe,  is  also  formed  in  the  above 
reaction,  and  is  separated  from  the  mother  liquors  by  steam  distillation. 

Ethyl  paraniti'oisohenzaldoxime,  N02*C6H4*CH<^  i       ,  is  obtained  in 

a  similar  way  to  the  methyl  compound,  together  with  a  small 
quantity  of  the  isomeric  ether,  N02*C6H4'CH!N*OEt.  It  crystal- 
lises from  hot  alcohol  in  lemon-yellow  needles,  melts  at  119 — 120°, 
is  easily  soluble  in  hot  alcohol  and  benzene,  sparingly  in  ether,  and 
almost  insoluble  in  light  petroleum.  When  boiled  with  hydrochloric 
acid,  it  yields  paranitrobenzaldehyde  and  a  compound  which  reduces 
Fehling's  solution,  and  is  probably  NHEt-OH. 

^-Paranitrobenzaldoxime  methyl  ether,  N02*C6H4*CH!N*OMe,  is  ob- 
tained as  follows  : — The  yS-oxime  is  dissolved  in  the  smallest  quantity  of 
soda,  and  silver  nitrate  added  to  the  solution.  The  silver  salt  thus 
obtained  is  collected,  suspended  in  ether,  and  methyl  iodide  added. 
The  mixture  is  shaken  from  time  to  time  and,  after  some  hours,  is 
filtered  ;  the  ethereal  filtrate  is  washed  with  dilute  soda,  the  ether 
distilled,  and  the  residue  crystallised  from  petroleum.  It  crystallises 
in  spear-like  needles,  melts  at  67 — 68°,  and  is  easily  soluble  in  the 
ordinary  solvents. 

^-Paranitrohenzaldoxime  ethyl  ether,  N'02'C6H4*CH!N'OEt,  is  obtained 
in  a  similar  way  to  the  methyl  compound ;  it  crystallises  from  petroleum 
ill  colourless  needles,  melts  at  70 — 71'',  and  is  easily  soluble  in  the 
ordinary  organic  solvents.  When  heated  with  alcohol  at  190 — 200°, 
a  product  melting  at  145°  is  obtained ;  on  further  heating,  paranitro- 
benzamide  is  obtained. 

The  last  two  /3-compounds  are  easily  converted  into  a-compounds  by 
dissolving  them  in  carbon  bisulphide  containing  a  little  iodine,  and 
heating  the  mixture  on  a  water-bath. 

A  determination  of  the  molecular  weights  of  the  above  compounds 
gave  results  agreeing  with  the  formula  N02'C6H4*CH*NOR,  both  for 
the  a-  and  /3-compounds.  E.  C.  R. 

Additive  Compounds  of  Alkylisoaldoximes.  By  H.  Gold- 
SCHMIDT    and    C.    Kjellin   {Ber.,   24,   2808 — 2817). — The   compound 

N02*C6H4*CH<' I    _    ^^  -r  separates  when  a  methyl  alcoholic  solution 
NMe,l^aI     ^  "^ 

of  metanitroisobenzaldoxime  is  mixed  with  sodium  ethoxide  and 
methyl  iodide  in  molecular  proportion,  and  the  mixture  concen- 
trated, whilst  methylmetanitroisobenzaldoxime,  N02*C6H4'CH!X*OMe, 
melting  at  72°  (compare  Abstr.,  1890,  1262)  remains  in  the  mothet' 
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liquor;  the  additive  compound  is  likewise  obtaiued  when  the  above 
mixture  is  allowed  to  remain  for  a  time,  filtered  from  sodium  iodide, 
evaporated  to  dryness,  and  the  methylmetanitroisobenzaldoxime 
(m.  p.  72°)  extracted  with  ether  from  the  residue  ;  also  when  its 
components  are  heated  together  in  a  sealed  tube  at  100°.  It  forms  large, 
yellow  plates,  melts  at  180 — 185°,  and  is  readily  soluble  in  alcohol, 
but  when  dissolved  in  hot  water,  it  is  decomposed  into  methylmeta- 
nitroisobenzaldoxime (m.  p.  117°;  loc.  cit.)  ;  benzene  and  ether  also 
decompose  it.  It  is  unaltered  when  heated  in  a  current  of  dry  air  at 
160°,  whilst  at  190°  methylamine  passes  over. 

Bthylmetanitroisohenzaldoxime,     N02*C6H4*CH<^  I       ,    is    obtained 

from  metanitroisobenzaldoxime,  ethyl  iodide,  and  sodium  ethcxide  ; 
it  crystallises  from  boiling  water  in  yellowish  needles,  melts  at  97", 
and  is  only  slightly  soluble  in  cold  water,  sparingly  in  ether  and 
light  petroleam,  readily  in  alcohol  and  hot  benzene  ;  the  formation 
of  a  compound  with  sodium  iodide  was  not  observed  here. 

The  two  stereoisomeric  ethylmetanitrohenzaldoximes,         ^  J.    *  ' ' 

'  EtO-N 

^  ]Sr02-C6H4-CH  ,  ,    ^^  ,    ,    ., 

and  1 1  ,  were  also  preparea ;  they  are  both  oils. 

N'Uhit 

The  compound  CHPh<^  i        -pg-  j  ^^  produced  from  isobenzaldoxime, 

sodium  ethoxide,  and  methyl  iodide  in  methyl  alcoholic  solution ;  also 
by  evaporating  mixed  aqueous  solutions  of  methylisobenzaldoxime 
and  sodium  iodide  in  molecular  proportion;  it  melts  at  69 — 72°, 
dissolves  readily  in  water  and  alcohol,  is  slowly  decomposed  by 
benzene  and  ether,  and  gives  a  brown  precipitate  which  readily 
undergoes  decomposition  when  treated  with  a  concentrated  aqueous 
solution  of  copper  acetate.  When  an  aqueous  solution,  to  which 
common  salt  has  been  added,  is  extracted  with  ether,  methylisobenz- 
aldoxime, CHPh<^  I  ^_  ,  is  obtained  from  the  ethereal  solution;  on 
NMe 

adding  light  petroleum  to  its  solution  in  a  little  benzene,  it  separates 
in  colourless  plates ;  it  melts  at  82°,  and  is  readily  soluble  in  water, 
alcohol,  and  benzene,  somewhat  less  so  in  ether;  it  decomposes  when 
heated  with  dilute  hydrochloric  acid,  and  in  addition  to  the  above 
described  sodium  iodide  compound,  it  appears  to  form  a  similar 
derivative  with  calcium  chloride.  Unlike  isobenzaldoxime,  it  is  not 
volatile,  and  as  methyl  derivatives  are  invariably  more  readily  vola- 
tile than  their  parent  substances,  it  would  seem  that  isobenzaldoxime 

has  not  the  constitution  CHPh<^  '       previously  ascribed  to  it. 

Ethylisobenzaldoxime,    CHPh<[  i       ,   likewise  yields  a  compound 

Is  hit 

with  sodium  iodide  ;  this  melts  at  67 — 70°. 

When  methylisobenzaldoxime  (m.  p.  82°)  and  phenyl  cyanate  are 
dissolved  in  benzene  in  molecular  proportion,  and  the  solution,  after 
remaining  for  24  hours,  evaporated,  the  additive  compound,  Ci5HuI^202, 
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which  crystallises  from  alcohol  in  white  needles  and  melts  at  119°,  is 
obtained ;  when  heated  with  concentrated  hydrochloric  acid  in  a 
sealed  tube  at  100°,  carbonic  anhydride,  aniline,  ammonia,  and  benz- 
aldehyde  are  formed.  The  compound  CieHieNsOs,  melting  at  116 — 117°, 
is  prepared  from  ethylisobenzaldoxime  and  phenyl  cyanate ;  when 
lieated  with  concentrated  hydrochloric  acid  at  100°,  it  yields  the 
same  decomposition  products  as  the  methyl  derivative.  In  like 
manner  the  compound  CifiHisNaOi,  melting  at  148°,  is  formed  from 
ethylmetanitroisobenzaldoxime  (m.  p.  67°)  and  phenyl  cyanate  : 
whilst  the  compound  CaiHnNaOd,  melting  at  158 — 159°,  is  produced 
from  benzvlmetanitrobenzaldoxime  and  phenyl  cyanate. 

A.  R.  L.  ' 

Homologues  of  Benzhydrylamine.     By  H.  GtOldschmidt  and  H. 
Stocker  (5er.,  24,  2797 — 2808). — Paratolhydrylamine, 

NH2-CH(C6H4Me)2, 

is  prepared  from  paraditolylketoxime  (Goldschmidt,  Abstr.,  1890, 
1412)  as  follows  : — The  ketoxime  (5  grams)  is  treated  in  alcoholic 
solution  with  2"5  per  cent,  sodium  amalgam  (105  grams)  and  acetic 
acid  at  60°  (compare  Abstr.,  1887,  249).  The  product  is  poured  into 
water,  sodium  hydroxide  added,  and  the  mixture  extracted  with  ether ; 
on  distilling  the  ethereal  solution,  a  white,  crystalline  mass  is  left, 
from  which  paratolhydrylamine  is  extracted  by  boiling  with  light 
petroleum,  whilst  paratoluic  paratoluide  (Goldschmidt,  loc.  cit.) 
remains  undissolved.  It  separates  from  light  petroleum  in  trans- 
parent tablets,  melts  at  93°,  and  is  readily  soluble  in  ether  and  alco- 
hol. The  hydrochloride,  formed  by  passing  hydrogen  chloride  into  a 
solution  of  the  base  in  light  petroleum,  separates  from  water  in  white 
needles,  and  melts  at  235°  ;  whilst  the  acetijl  derivative^  CisHis'N^HAc, 
obtained  by  boiling  the  base  with  acetic  anhydride,  crystallises  from 
alcohol  in  delicate,  white  needles,  and  melts  at  159°.  When  a  solu- 
tion of  potassium  cyanate  is  added  to  a  hot  aqueous  solution  of  the 
hydrochloride,  paratolhydrylcarbamide,  CII(C6H4Me)2*NH*CO*NH2, 
is  produced ;  it  separates  from  dilute  alcohol  in  small,  white  needles, 
and  melts  at  152°. 

Parahomohenzhydrylamine,  C6ll4Me*CIIPh'NH2,  is  obtained,  to- 
gether with  paratoluic  anilide,  by  reducing  crude  paratolylphenyl- 
ketoxime  (Hantzsch,  Abstr.,  1890,  1273)  as  above,  employing  sodium 
amalgam  (110  grams)  and  the  ketoxime  (5  grams).  The  product 
is  thrown  into  water,  acidified  with  hydrochloric  acid,  and  extracted 
with  ether  to  remove  the  anilide  ;  it  is  then  rendered  alkaline  and 
again  extracted  with  ether;  on  distilling  the  second  ethereal  solution, 
para,homobenzhydrylamine  is  obtained  as  an  oil  having  a  faint  basic 
odour  and  boiling  at  296°  (723  mm.)  ;  it  is  sparingly  soluble  in 
water,  cannot  be  solidified,  and  absorbs  carbonic  anhydride  from  the 
air.  The  hydrochloride  crystallises  from  boiling  water  in  quadratic 
prisms,  and  melts  at  252°;  the  platinochloride,  (Ci4Hi5N')2,H3PtCl6  + 
2H2O,  is  a  bright  yellow,  crystalline  precipitate  which  dissolves 
sparingly  in  water,  but  more  readily  in  alcohol,  and  melts  at  119°  ; 
whilst  the  acetyl  derivative,  CuHia'NHAc,  crystallises  from  alcohol  in 
white  needles,  and  melts  at  131''.      When   a  solution   of  potassium 
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cyanate  is  added  to  a  hot  aqueous  solution  of  the  hydrochloride, 
paraliomohenzhydrylcarhamide,  C6H4Me*CHPh*!N'H*CO*I^H2,  separates  ; 
it  crystallises  from  dilute  alcohol  in  white  needles,  and  melts  at  158°. 
ParahomohenzJiydrylaminethiocarhamide,  CeHiMe'CHPh'NH'CS'N^Ho, 
is  obtained  by  treating  an  aqueous  solution  of  the  hydrochloride  with 
the  theoretical  quantity  of  potassium  thiocyanate,  evaporating  to 
dryness,  extracting  with  absolute  alcohol,  and  again  evaporating ; 
the  oil  thus  obtained  soon  solidifies  to  reddish  needles,  which  are 
rendered  colourless  by  washing  with  ether  ;  it  melts  at  100 — 101'^. 
ParahomobenzhydrylpJienylcarbamide,  C6H4Me*CB"Ph*N'H*CO'NHPh, 
is  formed  when  phenyl  cyanate  is  added  to  an  ethereal  solution  of 
the  base;  it  separates  from  boiling  alcohol  in  small,  white  needles, 
and  melts  at  206^.  Parahomobenzhydrylamine  contains  an  asym- 
metric carbon  atom,  but,  as  might  be  anticipated,  since  it  is  a 
synthetical  product,  is  optically  inactive.  The  authors  w^ere  not, 
however,  successful  in  resolving  it  into  two  optically  active  iso- 
merides  by  crystallisation  of  either  the  monodextrotartrate  or  of  the 
normal  salt ;  they  also  find  that  the  same  base  is  formed  by  reducing 
pure  a-paratolylphenylketoxime  (Hantzsch,  loc.  cit.)  instead  of 
the  crude  ketoxime,  together  also  with  paratoluic  anilide.  The 
"monodextrotartrate,  Ci4Hi5N,C4H606,  forms  small,  white  needles,  and 
melts  at  157° ;  whilst  the  normal  dextrotartrafe,  (CuHi5N')2,C4H60fi, 
which  is  only  produced  when  concentrated  solutions  of  the  acid  and 
base  are  mixed  in  the  requisite  proportion,  separates  in  white,  micro- 
scopic needles,  and  melts  at  72 — 73°. 

Orthotolyl  phenyl  ketone,  C6H4Me*COPh,  prepared  from  ortho- 
toluic  chloride  by  the  method  described  by  Elbs  (Abstr.,  1886,  461), 
for  the  preparation  of  aromatic  ketones,  boils  at  295°  (722  mm.) ; 
compare  Ador  and  Rilliet  (Ber.,  12,  2301).  The  oxime  fonns  white 
needles,  and  melts  at  95 — 98°  ;  it  is  probably  a  mixture  of  two  stereo- 
chemical isomerides. 

Orthohotnohenzhydrylamine,  C6H4Me'CHPh*N"H2,  is  formed,  together 
with  orthotoluic  anilide,  by  reducing  orthotolylphenylketoxime 
with  sodium  amalgam  ;  the  two  products  are  isolated  in  the  same 
manner  as  those  of  the  para-series  (see  above).  The  new  base  is  a 
colourless  oil  which  boils  at  299°  (721  mm.),  absorbs  carbonic 
anhydride  from  the  air,  and  is  somewhat  soluble  in  water.  The 
hydrochloride  begins  to  darken  at  220°,  melts  at  249°,  and  is  readily 
soluble  in  water ;  whilst  the  acetyl  derivative  crystallises  from  alcohol 
in  small,  white  prisms,  and  melts  at  124°. 

Metatolyl  phenyl  ketone,  prepared  from  metatoluic  chloride,  boils 
at  311 — 313°  (723  mm.)  ;  compare  Ador  and  Rilliet  (loc.  cit.)  ;  the 
oxime  melts  at  100 — 101°,  and  is  perhaps  a  mixture  of  two  stereo- 
chemical isomerides. 

Metahomohenzhydrylawiine,  C6H4]VIe*CHPh*N'H2,  is  a  colourless  oil 
closely  resembling  its  isomerides ;  it  boils  at  299°  (724  mm.)  ;  the 
hydrochloride  forms  delicate,  white  needles,  commences  to  darken  at 
220°,  melts  completely  at  243',  and  is  fairly  soluble  in  water  ;  whilst 
the  acetyl  derivative  crystallises  from  alcohol  in  colourless  needles, 
and  melts  at  97°.  A.  R.  L. 
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Conversion  of  Gallic  Acid  and  Tannin  into  Benzoic  Acid. 

By  C.  E.  GuiGNET  {Compt  rend.,  113,  200— 201).— When  a  warm 
solution  of  ofallic  acid  is  added  to  a  warm  mixture*  of  zinc  powder  Kn(\ 
ammonia  solution,  the  gallic  acid  is  completely  converted  into  benzoic 
acid  after  heating  for  some  hours  at  60°.  A  similar  result  is  obtained 
by  heating  gallic  acid  with  zinc  and  dilute  sulphuric  acid,  except  that 
in  this  case  the  benzoic  acid  remains  undissolved. 

Under  similar  conditions,  tannin  is  first  converted  into  gallic  acid, 
and  finally  into  benzoic  acid.  C.  H.  B. 

Hydrogenation  of  Benzoic  Acid.  By  0.  Aschan  (J5er.,  24, 
2617 — 2622;  compare  this  vol.,  p.  1053). — Rexahydrohenzoic  acid  is 
obtained,  together  with  benzoic  acid,  when  the  product  of  the  action 
of  hydrogen  bromide  on  tetrahydrobenzoic  acid  (Zoc.  cit.)  is  reduced 
with  sodium  amalgam.  In  the  pure  and  anhydrous  form,  it  melts 
at  28°,  and  boils  at  224*^  under  725  mm.  pressure.  The  amide, 
C6Hii'CONH2,  crystallises  from  water  in  large,  flat  prisms  melting  at 
184°,  and  the  methyl  salt  boils  at  175 — 176°  under  719  mm.  pressure, 
and  has  a  density  of  1'014  at  070°,  and  0-9927  at  20°/20°.  The  acid 
is  not  affected  by  heating  with  concentrated  hydrochloric  acid  at 
170 — 250°,  and  does  not  seem  to  be  identical  with  the  author's  hexa- 
naphthenecarboxylic  acid  (Absfcr.,  1890,  737). 

oc-Bromhexahydrobenzoic  acid,  CeHjoBr'COOH,  is  prepared  by  heating 
the  mixture  of  phosphorus  oxychloride  and  the  acid  chloride,  pro- 
duced by  the  action  of  phosphorus  pentachloride  on  hexahydrobenzoic 
acid,  with  the  calculated  quantity  of  bromine  at  100 — 120°,  and 
extracting  the  product  with  formic  acid  (sp.  gr.  =  1'2).  It  crystal- 
lises from  formic  acid  in  large,  silvery  scales  or  flat  prisms,  melts  at 
63°,  has  an  odour  of  iodoform,  and  is  unstable  in  the  presence  of 
boiling  water  and  alkalis. 

A^-Tetrahydrobenzoic  acid  is  obtained  when  a-brom hexahydrobenzoic 
acid  is  treated  with  alcoholic  potash  at  the  ordinary  temperature  and 
the  product  is  distilled  with  steam.  It  is  a  colourless  oil  which  boils 
at  235 — 236°  under  718  mm.  pressure,  and,  when  cooled  below  0°» 
solidifies  to  a  crystalline  mass  melting  at  about  8°.  Bromination 
takes  place  only  slowly  and  incompletely  when  the  acid  is  treated 
with  bromine,  and  leads  to  the  production  of  the  two  stereometric 
dibromides,  which  could  not  be  satisfactorily  separated,  although  they 
differ  in  solubility  and  crystalline  form,  the  less  soluble  substance 
crystallising  in  prisms,  and  the  more  soluble  in  lamelliform  rhombo- 
hedra.  If,  however,  the  mixture  of  acid  chloride  and  phosphorus 
oxychloride  formed  by  the  action  of  phosphorus  pentachloride  on  the 
acid  is  treated  with  the  calculated  quantity  of  bromine,  and  the 
brominated  acid  chloride  converted  into  the  acid  by  prolonged  boiling- 
with  excess  of  formic  acid  (sp.  gr.  =  1'2),  the  less  soluble  dibromide 
of  A^-tetrahydrobenzoic  acid  is  the  sole  product.  This  crystallises 
from  concentrated  formic  acid,  dilute  acetic  acid,  or  a  mixture  of 
benzene  and  light  petroleum  in  small,  prismatic  forms,  melts  at  142°, 
and  regenerates  the  tetrahydro-acid  when  boiled  with  alkalis  or 
alkaline  carbonates,  or  if  treated  in  the  cold  with  alcoholic  potash. 
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A^-Tetrahydr6henzamide  crystallises  from  ether  in  octahedra,  and  melts 
at  127— 128°. 

The  tetrahydrobetzoic  acid  obtained  by  the  reduction  of  benzoic 
acid  with  sodium  amalgam  {he.  cit.),  is  most  probably  the  A'^^-acid, 
since,  on  the  one  hand,  it  yields  the  A^-acid  by  boiling  with  strong, 
aqueous  potash,  and,  on  the  other,  its  methyl  salt  is  converted  into 
methyl  benzoate  by  atmospheric  oxygen,  reactions  which,  according 
to  V.  Baeyer's  experience,  are  characteristic  of  hydrophthalic  acids 
containing  a  "  double  bond "  in  the  A--position.  The  action  of 
bromine  on  this  acid  leads  to  the  formation  of  only  one  dibromide, 
further  examination  having  shown  that  the  supposed  isomeride  is 
nothing  but  benzoic  acid,  which  is  almost  always  present  in  small 
quantity  in  the  crude  tetrahydro-acid.  The  pure  dibromide  crystal- 
lises from  dilute  acetic  acid  in  lustrous,  colourless  scales,  and  melts 
at  166°,  not  at  163°.  ^^-Tetrahydrohenzamide  forms  white,  nacreous 
scales  or  prisms,  melts  at  144°,  and  is  more  soluble  in  water  and  ether 
than  the  amide  of  the  A^-acid. 

A  dihydrobenzoic  acid,  possibly  the  A^'-^-acid,  is  formed  by  the  action 
of  concentrated  alcoholic  potash  on  the  dibromide  of  the  A-'teti^a- 
hydro-acid  at  the  ordinary  temperature.  It  crystallises  from  its 
concentrated  aqueous  solution,  by  slow  evaporation  in  the  cold,  in 
large,  hard  prisms  which  melt  at  73°.  W.  P.  W. 

)3-Diclilorhydrin  Metahydroxybenzoate.  By  C.  Gottig  (Ber., 
24,  2741 — 2743;  compare  this  vol.,  p.  707). — Metahydroxybenzoic 
acid  is  dissolved  in  10  parts  of  glycerol,  the  solution  heated  at  85°, 
a,nd  treated  with  hydrogen  chloride  for  five  hours ;  two  compounds 
are  formed,  and  may  be  separated  by  solution  in  hot  water.  The  one 
is  amorphous,  and  has  not  been  further  investigated  ;  the  second  con- 
sists of  ft-dichloi'hydrin  wetahydroxijbenzoate,  OH'CeHi'CO'OCaHsCI-., 
and  crystallises  in  long,  slender  needles  which  melt  at  about  90°. 
The  constitution  of  the  compound  is  proved  by  the  fact  that  on  hydro- 
lysis with  soda  or  potash,  metahydroxybenzoic  acid  and  epichlor- 
hydrin  are  formed  as  tlie  sole  products.  If  the  etherification  of  the 
metahydroxybenzoic  acid  is  conducted  at  temperatures  above  85°,  the 
yield  of  the  amorphous  compound  is  proportionately  increased. 

J.  B.  T. 

Optically  Active  Phenylbromolactic  Acids  and  Phenoxy- 
acrylic  Acids.  By  E.  Erlenmeyer,  Jun.  (Ber.,  24,  2830 — 2831). — 
Optically  inactive  phenylbromolactic  acid  can  be  easily  separated 
into  its  optically  active  constituents  by  conversion  into  the  cinchonine 
salt  and  crystallisation  from  alcohol.  The  salt  of  the  dextrorotatory 
acid  crystallises  almost  completely  from  the  solution  when  a  certain 
concentration  is  reached,  and  the  remainder  can  be  separated  by  the 
addition  of  ether.  The  salt  of  the  levorotatory  acid  is  left  as  a  viscid 
mass  after  evaporation  of  the  alcoholic  mother  liquor,  and  can  be 
obtained  in  the  solid  form  by  repeated  treatment  with  pure  ether. 
The  optically  active  acids,  obtained  from  the  salts  by  treatment  with 
dilute  hydrochloric  acid  and  extraction  with  ether,  closely  resemble 
the  optically  inactive  acid  in  properties ;  the  melting  points,  however, 
are  not  identical. 
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The  sodium  salts  of  tlie  optically  active  phenoxyacrylic  acids  are 
formed  when  the  optically  active  phenylbromolactic  acids  are  treated 
with  aqueous  caustio  soda.  The  aqueous  solutions  of  these  salts 
exhibit  a  greater  rotatory  power  than  the  solutions  of  the  phenyl- 
bromolactic acids,  and,  moreover,  the  salt  derived  from  dextrorotatory 
phenylbromolactic  acid  rotates  to  the  left,  whilst  tliat  from  the  levo- 
rotatory  acid  rotates  to  the  right.  On  treatment  with  sulphuric 
acid,  both  salts  are  converted  into  phenylethyl aldehyde.  A  detailed 
account  of  the  physical  properties  of  these  optically  active  isomerides 
is  reserved  for  a  later  communication.  W.  P.  W. 

Diiodocinnamic  Acid.  By  C.  Liebeemann  and  H.  Sachse  {Ber., 
24,  2588— 2589).— DuWomma??2to  acid,  CPhi:CI-COOH,  is  obtained 
by  allowing  a  solution  of  molecular  proportions  of  phenylpropiolic 
acid  and  iodine  in  carbon  bisulphide  to  remain  exposed  to  sunlight  in 
a  stoppered  bottle.  The  iodine  is  very  slowly  absorbed,  and  is  still 
visible  after  a  month.  The  mixture  deposits  beautiful  leaflets  having 
a  silvery  lustre.  It  is  purified  by  dissolving  in  alcohol  and  precipi- 
tating with  water,  and  melts  at  171°.  The  sodium  salt  is  obtained  in 
beautiful  needles  by  dissolving  the  acid  in  dilute  sodium  carbonate, 
and  then  adding  excess  of  the  reagent.  The  barium  salt  is  soluble ; 
the  lead  salt  forms  a  white  precipitate.  With  sodium  amalgam,  it 
yields  hydrocinuamic  acid. 

Methyl  diiodocinnamate  is  obtained  from  methyl  phenylpropiolate 
in  a  similar  way.  It  is  easily  soluble  in  alcohol,  and  is  precipitated, 
on  the  addition  of  water,  in  scales  of  silvery  lustre,  and  melts  at  77°. 

E.  C.  R. 

Nitration  of  Cinnamic  Acid  and  Phenylmethacrylic  Acid  in 
the  Side  Chain.  By  H.  Erdmann  {Ber.,  24,  2771— 2775).— The 
author  has  previously  obtained  phenylnitroethylene  in  small  quantity 
by  the  action  of  red  fuming  nitric  acid  on  phenylisocrotonic  acid 
(Abstr.,  1884,  906).  Phenylnitroethylene  is  also  formed  in  very 
small  quantity  when  cinnamic  acid  is  stirred  into  warm,  red  fuming 
nitric  acid ;  in  larger  quantity  when  an  ethereal  solution  of  the  acid, 
cooled  in  a  bath  of  ice  jind  salt,  is  saturated  with  nitrous  gas  obtained 
by  the  action  of  arsenious  anhydride  on  nitric  acid,  and  to  the  extent 
of  15  per  cent,  of  the  theoretical,  when  a  mixture  of  the  acid 
(20  grams)  with  10  per  cent,  aqueous  sodium  nitrite  (100  c.c.)  is 
distilled  with  steam. 

Phenylnitropropylene  is  obtained  when  a  cold,  ethereal  solution  of 
phenylmethacrylic  acid  is  treated  with  nitrous  gas,  and  a  volatile 
product  of  aromatic  odour  is  formed  in  very  small  quantity  from 
phenylangelic  acid  under  like  conditions. 

Two  stereometric  forms  of  phenylnitroethylene  are  conceivable,  and 

PItP'TT 
the  author  is  of  opinion  that  the  formula    ^^  1 1  ^^^   is  the  more  prob- 

able  for  the  compound  produced  in  the  above  reactions.  This  view 
seems  to  derive  some  confirmation  from  the  fact  that  all  attempts  to 
reduce  orthonitrophenylnitroethylene  to  cinnoline  have  been  fruitless. 

W.  P.  W. 
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Condensation  of  AUocinnamic  Acid  with  Phenols.     By  C. 

LiEBEKMANN  and  A.  Haetmanx  (Ber.  24,  2582 — 2587). — The  follo^ying 
method  of  condensation  is  employed  : — Finely  powdered  allocinnamic 
acid  (10  grams)  is  dissolved  in  phenol  (10  grams)  and  acetic  acid 
(5  c.c.)  ;  the  mixture  cooled  and  mixed  with  strong  sulphuric  acid 
(10  c.c.)  diluted  with  acetic  acid  (5  c.c).  After  remaining  four  days, 
the  viscid  mass  is  poured  into  water,  and  extracted  with  ether.  The 
ethereal  solution  is  shaken  with  water  to  get  rid  of  acetic  acid,  and 
then  extracted  with  soda,  and  finally  the  ether  is  distilled  ofi:.  An 
oil  is  thus  obtained  which  has  a  phenolic  odour,  and  gradually 
solidifies ;  it  is  then  spread  on  porous  plates  to  remove  adhering  oil.  If  a 
crystal  of  the  substance  thus  obtained  be  added  to  the  oil  from  later 
experiments,  it  at  once  solidifies.  The  substance  is  phenjlhydro- 
coumarin.  The  soda  solution  contains  hydroxydiphenylpropionic  acid. 
Hydroxy diphenylpropionic  acid,  CisHuOs,  is  obtained  from  the  above 
soda  solution  by  acidifying  and  extracting  with  ether.  It  is  very 
soluble  in  alcohol,  crystallises  from  benzene  in  plates,  and  melts  at 
151°.  The  ammonium  salt  loses  ammonia  on  evaporation  of  its  solu- 
tion. Lead  acetate  and  silver  nitrate  cause  white  precipitates  when 
added  to  solutions  of  the  ammonium  salt.  The  calcium  and  barium 
salts  are  very  soluble.  The  author  puts  forward  two  formulae  for 
the  compound, 

OH-C6H4-CHPh-CH2-COOH  and  OH-CeH^-CHCCHaPhyCOOH, 

of  which  he  considers  the  former  to  be  the  more  probable.  The  acid 
is  not  converted  into  phenylhydrocoumarin  when  heated  at  160". 

Phenyihydrocoumarin,  C15H12O2,  an  indifferent  compound,  is  inso- 
luble in  soda,  dissolves  easily  in  alcohol,  and  on  the  addition  of  water 
is  obtained  in  beautiful,  colourless  needles  ;  it  crystallises  from  light 
petroleum  in  rosettes  of  needles,  melts  at  82°,  and  distils  at  237° 
under  a  pressure  of  30  mm.,  for  the  most  part  without  decomposition. 
When  boiled  with  alkali,  it  dissolves,  and  on  adding  an  acid  to  the 
solution  a  white  compound  is  precipitated,  which  is  only  partly 
soluble  in  soda,  as  it  rapidly  changes  into  phenylhydrocoumarin. 

Phenylhydroxyhydrocoumarin,  C15H10O3,  is  obtained  by  condensation 
of  allocinnamic  acid  with  resorcinol  by  the  method  described  above. 
It  is  easily  soluble  in  most  solvents,  almost  insoluble  in  light  petr- 
oleum, and  quite  so  in  water,  gives  a  yellow  solution  with  soda  or 
ammonia,  and  a  yellow  lead  salt  on  the  addition  of  lead  acetate  to 
the  ammoniacal  solution. 

The  condensation  of  cinnamic  acid  with  phenol  does  not  give  good 
results  under  the  above  conditions.  The  condensation  was  effected 
by  heating  cinnamic  acid  (5  grams),  phenol  (5  grams),  sulphuric  acid 
(7  grams),  and  acetic  acid  (7  grams)  on  the  water-bath  for  an  hour. 
From  the  product,  phenylhydrocoumarin  was  obtained,  identical  with 
that  obtained  from  allocinnamic  acid.  The  condensation  takes  place 
very  slowly  in  the  cold.      •  E.  C.  E-. 

Amidobenzoic  Derivatives  of  Ethyl   Acetoacetate.     By   G. 

Pellizzaei  (Gazzetta,  21,  840 — 345). — It  has  been  shown  by  Knorr 
(Abstr.,    1887,   159)   and  .Conrad  and   Limpach    (Abstr.,    1887,   679  ; 
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Ber.^  22,  78)  tliat  aromatic  amines  generally  react  in  two  ways  with 
ethyl  acefcoacetate  according  to  the  conditions  of  the  experiment. 
The  author  investigates  these  reactions  in  the  case  of  amidobenzoic 
acid. 

JEtJiyl  hydrogen  ac-metacrotonamidobenzoate,  Ci3Hi5N'04,  is  obtained 
by  boiling  a  solution  of  metamidobenzoic  acid  (10  grams)  and  ethyl 
acetoacetatfe  (10  grams)  in  96  per  cent,  alcohol  (20  grams)  for  one 
hour  ;  on  cooling,  the  whole  solidifies  to  a  crystalline  mass,  which,  after 
recrystallisation  from  alcohol,  is  obtained  in  beautiful,  colourless 
prisms  melting  at  137°.  It  is  very  soluble  in  alcohol  and  ether,  and 
on  prolonged  heating  in  aqueous  solution  breaks  up  into  its  consti- 
tuents, the  yield  of  amidobenzoic  acid  being  quantitative.  It  has 
probably  the  constitution  COOEt-CH:CMe-NH-C6H4-COOH.  At- 
tempts  to  eliminate  alcohol  and  obtain  a  quinoline  derivative, 
as  may  be  done  in  analogous  cases,  did  not  succeed. 

ac-Acetylacetometamidohenzoicacid,  COMe'CHa'CO'N'H'CeHi'COOH, 
is  obtained  by  directly  heating  a  mixture  of  equivalent  proportions  of 
metamidobenzoic  acid  and  ethyl  acetoacetate ;  the  semi-fluid  mass  is 
extracted  with  ether  to  remove  the  unaltered  constituents,  and  re- 
crystallised  from  alcohol ;  it  is  then  obtained  in  colourless  crystals 
very  soluble  in  hot  alcohol  and  acetic  acid,  moderately  so  in  water, 
and  melting  with  decomposition  at  172 — 173°.  The  silver  salt  is  a 
white  powder.  On  endeavouring  to  prepare  a  quinoline  derivative 
by  heating  the  acid  with  concentrated  sulphuric  acid,  nothing  but 
amidobenzoic  acid  sulphate  was  obtained.  Acetylacetorthamidohenzoic 
acid  is  obtained  in  a  manner  quite  analogous  to  the  meta-acid  as 
white  needles  melting  with  decomposition  at  160°.  It  is  moderately 
soluble  in  hot  alcohol  and  water,  less  so  in  benzene,  and  only  sparingly 
ia  ether.  W.  J.  P.  ' 

Action  of  Phthalic  Chloride  on  Phenols.  By  R.  Meyer 
{Ber.,  24,  2600;  see  also  this  vol.,  p.  1029).— Ethereal  salts  of 
plithalic  acid  are  usually  formed  by  the  action  of  phthalic  chloride  on 
phenols,  and  not  phthaleins  or  their  anhydrides ;  for  instanccj  phenyl 
phthalate  has  been  prepared  by  this  method.  Paracresol  and  pseudo- 
cumenol  also  yield  the  corresponding  ethereal  salts,  which  are  very 
well  crystallised  compounds.  ^-ISTaphthol  and  phthalic  chloride  yield, 
as  the  chief  product,  naphthyl  phthalate,  together  with  a  compound 
which  melts  above  200°,  dissolves  in  sulphuric  acid  with  an  intense 
reddish-yellow  fluorescence,  and  is  evidently  the  anhydride  of  /3- 
naphtholphthalein.  The  author  reserves  a  full  description  of  the 
compounds  for  a  future  communication.  E.  C.  R. 

Relationship  between  Ethyl  Succinosuccinate  and  Phloro- 
glucinol.  By  A.  v.  Baeyek  {Ber.,  24,  2687— 2690).— The  author 
and  Kochendorfer  have  previously  shown  that  phloroglucinol  com- 
bines with  2  mols.  of  phenylhydrazine  yielding  a  dihydrazine  deriva- 
tive (Abstr.,  1889,  1162)  ;  the  formation  of  this  compound  may  be 
explained  by  assuming  that  the  triketohexaniethylonedihydrazono 
first  produced  undergoes  intramolecular  change. 

Ethyl  succinosuccinate  shows  a  behaviour  similar  to  that  exhibited 
VOL.  Lx.  5  g 
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hj  phloroglucinol,  and  with  phenylhydrazine  gives  a  hydrazine  deri- 
vative of  dihjdroterephthalic  acid  (compare  following  abstracts). 
Now,  since  diketohexamethylene,  the  parent  substance  of  succino- 
succinic  acid,  behaves  like  a  trne  diketone  (compare  Baejer  and 
Nojes,  Abstr.,  1889,  1147),  its  conversion  into  a  phenol,  analogous 
to  phloroglucinol,  in  the  reaction  just  referred  to,  must  be  due  to  the 
presence  of  the  carboxyethyl  groups.  The  fact  that  a  hydroxy- 
(lerivative  of  dihydrobenzene,  which  shows  all  the  properties  of  a 
phenol,  can  be  obtained  by  simple  substitution  in  the  nucleus  is  of 
fundamental  importance  with  regard  to  the  benzene  theory  ;  for,  if 
in  dihydrobenzene  the  double  binding  which,  on  the  introduction  of 
a  hydroxyl-group,  is  converted  into  a  single  binding  with  formation 
of  a  ketone  (in  accordance  with  Erlenmeyer's  rule),  attains  the 
character  of  the  double  binding  in  phloroglucinol  simply  owing  to 
the  presence  of  a  carboxyethyl  group,  there  is  no  reason  to  deny  the 
probability  of  other  substitutions  or  other  changes  in  the  molecule 
giving  a  stability  to  the  double  binding  similar  to  that  observed  in 
the  case  of  benzene  derivatives.  The  objection  might  be  raised  that 
the  stability  of  the  double  binding  in  ethyl  succinosuccinate  is  due 
to  the  fact  that  the  substituting  groups  are  in  the  para-position  to  one 
another ;  such  a  view  is  negatived  by  the  observation  of  Baeyer  and 
Tutein  (Abstr.,  1889,  1180)  that  hydroxytetrahydroterephthalic  acid 
behaves  just  like  succinosuccinic  acid.  F.  S.  K. 

Phenylhydrazine   Derivatives    of  Ethyl    Succinosuccinate. 

By  A.  V.  Baeyer,  R.  Jay,  and  L.  Jackson  (Ber.,  24,  2690—2691).— 
Ethyl  parahe7izenedihydrazo-A^-^-dihydroterephthalate,  C21H28N4O4,  is 
formed,  together  with  the  isomeric  A^-'*-compound,  when  finely 
divided  ethyl  succinosuccinate  (5  gi^ams)  is  warmed  with  phenyl- 
hydrazine  (4*2  grams)  and  alcohol  (15  grams)  until  solution  is  com- 
plete ;  after  keeping  the  mixture  for  3  to  4  days,  the  crystals  are 
separated  by  filtration,  and  extracted  with  boiling  alcohol,  from 
which,  on  cooling,  the  A'^' ^-derivative  is  deposited  in  colourless 
needles.  It  turns  yellow  at  135 — 140°,  sinters  together  at  145°,  melts 
at  165°  with  decomposition,  and  is  soluble  in  15  parts  of  boiling 
alcohol ;  it  is  unstable  towards  acids  and  alkalis,  and  dissolves  in 
cold,  concentrated  mineral  acids,  and  in  acetic  acid  and  formic  acid 
yielding  red  solutions;  its  solution  in  propionic  acid  has  a  reddish 
hue,  but  it  dissolves  in  valeric  acid  yielding  a  colourless  solution 
which,  on  heating,  suddenly  turns  yellow,  crystals  of  the  A^'*-com- 
pound  being  deposited.  When  heated  alone  or  in  alcoholic  solution, 
it  is  converted  into  the  isomeride  described  below. 

Ethyl  parabenzenedihydrazo-A^  =  *-dihydroterephthalate  (Knorr  and 
Billow's  ethyl  diphenylizinsuccinosuccinate),  C24H2»1S'404,  prepared  as 
described  above,  is  very  sparingly  soluble  in  all  ordinary  solvents  and 
can  be  easily  purified  by  extraction  with  boiling  alcohol;  it  is  a 
yellow,  microscopic,  crystalline  powder,  melts  at  208°,  and  behaves 
like  the  A- -'-derivative  on  treatment  with  acids  and  alkalis. 

F.  S.  K. 

Constitution  of  the  Phenylhydrazine  Derivatives  of  Ethyl 
Succinosuccinate.     By  A.  v.  Baeyer  and  Gr.  v.  Brunixg  (Ber.,  24, 
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2692—2699).  — Mhyl  henzenebiazo-^^'-'^-dihydroterephtlialate^  ^2\S.2^iOx, 
can  be  obtained  in  yellow  needles  by  gradually  adding  a  hot, 
saturated  alcoholic  solution  of  normal  copper  acetate  (7  grams), 
aciditied  with  a  little  acetic  acid,  to  a  boiling  alcoholic  solution  of  the 
A^  =  ^-hydrazo-compound  described  in  the  preceding  abstract,  and  tlien 
dropping  the  filtered  solution  on  to  ice ;  it  melts  at  155°,  is  readily 
soluble  in  alcohol  and  other  ordinary  solvents,  and  dissolves  in  con- 
centrated hydrochloric  acid  and  concentrated  sulphuric  acid,  yielding 
red  solutions.  It  is  much  more  stable  than  the  A^  •  ^-hydrazo-coni- 
pound;  on  reduction,  it  is  converted  into  the  A^  =  *-hydrazo-derivative. 
intramolecular  change  taking  place. 

Bthyl  henzeriehiazoterephthalate,  0241122^^404,  is  formed,  with  libera- 
tion of  hydrogen  bromide,  when  bromine  is  added  to  an  alcoholic 
solution  of  the  preceding  compound  ;  it  crystallises  from  alcohol  in 
long,  lustrous,  orange-red  needles  and  melts  at  126°.  It  resembles 
the  dihydrazo-derivative  in  appearance,  but  is  more  readily  soluble  in 
alcohol  and  much  more  stable.  The  corresponding  acid,  C2oHi4]S'404, 
prepared  by  hydrolysing  the  ethyl  salt  with  boiling  concentrated 
j)otash,  crystallises  from  a  mixture  of  glacial  acetic  acid,  water,  and 
alcohol  in  orange-red  needles,  melts  above  250°,  and  is  readily  soluble 
in  alcohol  and  other  organic  solvents,  but  insoluble  in  water.  The 
..silver  salt,  C2oHi2N404Ag2,  is  a  dark-red,  crystalline  powder. 

i]thyl  benzeyiebiazo-A^'-^-dihydroterephthalate,  C24H34lS'404,  is  formed 
•when  the  corresponding  dihydrazo-compound  (compare  preceding 
•abstract)  is  oxidised  with  copper  acetate  as  described  above,  but  the 
solution  must  be  boiled  for  a  much  longer  time,  owing  to  the  in- 
solubility of  the  hydrazo-conipound  ;  the  A^=*-biazo-derivative  is  also 
formed,  together  with  varying  quantities  of  the  corresponding 
A-' ^-compound,  from  which  it  is  produced  by  intramolecular  change, 
when  the  A-= ^-dihydrazo-derivative  is  oxidised  with  copper  acetate  in 
presence  of  water.  It  crystallises  from  alcohol  in  light  -  yellow 
needles,  melts  at  180°,  and  is  more  sparingly  soluble  than  its  isomer- 
ide;  it  dissolves  in  hydrochloric  acid  with  a  red  coloration,  and,  on 
reduction,  it  is  converted  into  the  A^'^-dihydrazo-compound.  When 
treated  with  bromine  in  chloroform  solution,  the  colour  of  the  mix- 
ture changes  from  brown  to  red  and  crystals  of  a  bromo-derivative, 
melting  at  253 — 254°,  are  deposited ;  if,  however,  a  solution  of  the 
azo-compound  in  concentrated  sulphuric  acid  is  treated  with  bromine, 
ethyl  benzenebiazoterephthalate,  identical  with  the  compound  de- 
scribed above,  is  obtained. 

The  isomerism  of  the  two  compounds  obtained  by  the  action  of 
phenylhydrazine  on  ethyl  succinosuccinate  is  caused  by  a  difference  in 
the  constitution  of  the  dihydroterephthalic  acids  of  which  they  are 
<lerivatives.  It  has  been  previously  shown  that,  on  careful  reduction, 
terephthalic  acid  is  first  converted  into  the  readily  soluble  A'-  =  ^- 
dihydro-acid,  which,  when  boiled  with  soda,  is  transformed  into  the 
sparingly  soluble,  stable  A^=^-dihydro-derivative  ;  in  an  exactly  analog- 
ous manner,  ethyl  succinosuccinate  gives,  in  the  first  place,  the 
colourless,  unstable  hydrazo-derivative,  which  is  readily  converted 
into  the  yellow,  stable,  insoluble  isomeride. 

Now,  in  accordance  with  theory,  three  isomeric  benzenebihydrazo- 

5^2 
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dihydroterephthalic  acids,  namely  the  A-^*^-,  A^  =  °-,  and  A^^^-componnds^ 
differing  from  one  another  only  as  regards  the  position  of  the  double 
linking,    can    be    derived    from    a    hydrazone    of    the     constitution 

COOEt-CH<^^^fS.^'^^p^^^  the  hypothetical  primary 

product  of  the  action  of  phenylhydrazine  on  ethyl  succinosuccinate  ; 
since  the  A^-^-componnd  may,  theoretically,  exist  in  two  forms,  the 
maleino'id  and  the  fnmaroid,  a  fourth  isomeride  is  also  capable  of 
existence.  The  only  two  isomerides  which  have  yet  been  obtained 
show  the  same  relation  to  one  another  as  that  existing  between  the 
fumaro'id  A^^^-  and  the  A^  =  *-dihydroterephthalic  acids;  it  may  be 
assumed,  therefore,  at  any  rate  provisionally,  that  they  have  the 
constitutions  assigned  to  them  above. 

This  investigation  affords  an  interesting  contribution  to  the  ques- 
tion of  the  relation  between  colour  and  constitution ;  the  above  facts 
show  that,  by  a  slight  change  in  the  position  of  the  double  linking, 
a  yellow  compound  may  become  colourless,  and  vice  versa. 

F.  S.  K. 

Sulphonation  of  Parachloronitrobenzene  and  Parachlor- 
aniline.  By  A.  Glaus  and  C.  Mann  {Anna! en,  265,  87 — 95). — 
Chloronitrohenzenesulphonic  acid  [CI  :  SO3H  :  NO2  =  1  :  2  :  4]  is  best 
prepared  by  adding  parachloronitrobenzene  to  10 — 12  per  cent, 
anhydrosulphuric  acid  (6  parts)  and  then  heating  the  mixture  at 
120 — 130°  until  it  is  completely  soluble  in  dilute  alkali ;  no  other 
sulphonic  acid  is  formed  even  when  the  conditions  of  the  experiment 
are  altered.  It  separates  from  water  in  well-defined,  almost  colour- 
less, asymmetric  crystals,  a:h  :  c  =  08584  : 1  :  0*8520,  containing  2 
mols.  HoO,  both  of  which  are  expelled  at  110°;  it  is  readily  soluble- 
in  water,  but  only  very  sparingly  in  alcohol.  The  ammonium  salt,  with 
IH2O,  sodium  salt,  with  IH2O,  and  the  ^o^asswm  salt  (anhydrous)  are 
crystalline  compounds,  readily  soluble  in  water,  but  only  sparingly 
in  alcohol.  The  barium  salt  (anhydrous),  calcium  salt,  with  8H2O, 
copper  salt,  with  5HoO,  and  lead  salt,  with  THjO,  are  readily  soluble 
in  hot  water  and  crystallise  well.  The  chloride,  JN'Oo'CeHaCl'SOzCi, 
crystallises  from  ether  in  yellowish  prisms  melting  at  89 — 90° 
(uncorr,).  The  amide,  NOo*CcH3Cl*S02*NH2,  crystallises  in  colourless, 
lustrous  needles  and  prisms,  melts  at  185 — 186"  (uncorr.),  and  is 
readily  soluble  in  ether,  chloroform,  alcohol,  and  hot  water. 

Gliloramidohenzenesulplionic  acid  [CI  :  SOoH  :  NH2  =  1:2:4],  pre- 
pared by  reducing  the  preceding  compound  with  tin  and  boiling 
dilute  hydrochloric  acid,  crystallises  from  hot  water  in  colourless, 
prismatic  needles.  The  barium  salt,  with  6H0O,  is  almost  insoluble  in 
alcohol,  but  very  readily  soluble  in  hot  water,  from  which  it  separates 
in  small  needles.  The  stannochloride  crystallises  in  large,  lustrous, 
prisms. 

Two  isomeric  sulphonic  acids  are  formed  when  parachloranilin© 
sulphate  is  mixed  with  15  per  cent,  anhydrosulphuric  acid  (8  parts), 
the  mixture  heated  on  the  water-bath  for  6 — 8  hours,  and  then 
poured  into  a  large  volume  of  water  ;  the  yield  of  the  mixed  products 
is  small.     On  fractionally  crystallising  the  mixture  of  acids  from  hot 
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water,  a  cliloramidobenzenesulplionic  acid,  identical  with  the  com- 
pound just  described,  is  first  deposited,  and  from  the  mother  liquors 
the  isomeride  [CI  :  SO3H  :  NHo  =  1:3:4]  is  obtained  in  short, 
oblong,  efflorescent  prisms,  containing  2  mols.  H2O.  F.  S.  K. 

Sulphonation  of  Metachloronltrobenzene  and  Metachlor- 
aniline.  By  A.  Glaus  and  H.  Bopp  (Annalen,  265,  95 — 107). — The 
authors  can  confirm  the  statement  of  Post  and  Meyer  (Ber.,  14,  1605), 
that  two  isomeric  sulphonic  acids  are  obtained  on  heating  meta- 
chloronitrobenzene  with  anhydrosnlphnric  acid  at  125°  for  several 
Jiours.  Post  and  Meyer's  a-acid,  isolated  in  the  manner  described  by 
them,  has  the  constitution  [SO3H  :  NO2 :  CI  =  1:3:5],  and  is 
formed  in  larger  quantities  the  more  concentrated  the  anhydro-acid 
employed.  The  corresponding  chloride,  I^02'C6H3C1*S02C1,  is  an 
oil ;  the  amide,  N'02*C6H3C1'S02*NH2,  crystallises  from  alcohol  and 
water  in  small,  colourless  plates  melting  at  164 — 165°  (uncorr).  The 
constitution  of  this  acid  w^as  proved  to  be  that  given  above  by 
first  reducing  it  to  the  corresponding  chloramidosulphonic  acid 
described  by  Post  and  Meyer  Qoc.  cit.)  ;  this  compound  was  then 
converted  into  metachlorobenzenesulphamide  by  first  eliminating  the 
amido-group  and  then  treating  the  product  with  phosphorus  penta- 
chloride  and  anhydrous  ammonia  consecutively.  Another  portion  of 
the  chloramidosulphonic  acid  was  treated  with  sodium  amalgam  to 
eliminate  the  chlorine,  and  the  resulting  amidosulphonic  acid  trans- 
formed into  the  corresponding  chlorosulphonic  acid  by  means  of  the 
diazo-compound  ;  this  substance  was  finally  converted  into  the  sulph- 
jimide,  which  was  found  to  be  identical  with  the  metachlorobenzene- 
salphamide  obtained  in  the  first  case. 

The  second  acid,  obtained  by  sulphonating  metanitrochlorobenzene 
as  described  above,  has  the  constitution  [SO3H :  NO2 :  CI  =  1:2:6]; 
its  chloride,  N02*C6H3CI*S02C1,  crystallises  from  ether  in  yellow 
prisms,  melts  at  180°,  and  is  sparingly  soluble  in  chloroform ;  the 
corresponding  amide,  N02'C6H3C1'S02*NH2,  crystallises  from  water  in 
long,  colourless  needles,  and  decomposes  at  a  high  temperature,  but 
without  melting.  The  constitution  of  this  sulphonic  acid  was  deter- 
mined by  the  same  methods  as  those  employed  in  the  case  of  the 
isomeride. 

At  least  two,  possibly  four,  isomeric  sulphonic  acids  are  formed 
when  metachloraniline  sulphate  is  heated  for  10 — 12  hours  on  the 
water-bath  with  anhydrosulphuric  acid  (3 — 4  parts)  ;  on  treating  the 
product  with  water,  and  precipitating  the  sulphuric  acid  with  barium 
hydroxide,  there  remains  in  solution  a  mixture  of  barium  salts  which 
cannot  be  easily  resolved  into  its  constituents,  but  from  which,  by 
fractionally  crystallising  the  free  acids  from  water,  pure  metachlor- 
anilinesulphonic  acid  [SO3H  :  NII2  :  CI  =  1  :  2  :  4]  and  an  impure 
isomeride  can  be  obtained.  The  former  has  been  previously  described 
by  Post  and  Meyer  ;  its  constitution  was  determined  by  the  authors  by 
the  same  methods  as  those  used  in  the  case  of  the  nitrochlorobenzene- 
sulphonic  acids.  The  impure  isomeride  has,  most  probably,  the  con- 
stitution [SO3H  :  CI  :  NH2  =1:2:4].  P.   S.  K. 
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Sulphonation  of  Orthotoluidine.  By  A.  Glaus  and  F.  Immel 
(Annalen,  265,  67 — 87). — Orthotoluidmemetasulphonic  acid 

[NH2  :  Me  :  SO3H  =  1:2:5] 

is  formed  in  considerable  quantity,  together  with  the  isomerido 
[NH2  :  Me  :  SO3H  =  1:2:  4],  when  ortholnidine  sulphate  (1  part) 
is  mixed  with  50  per  cent,  anhydrosulphnric  acid  (2  parts)  cooled 
below  0°,  and  the  mixture  kept  at  this  temperature  with  frequent 
shaking  until  it  has  become  a  thick,  brown  mass ;  the  product  is  then 
treated  with  ice-cold  water,  the  cold  solution  neutralised  with  barium 
carbonate,  and  the  barium  salts  in  the  filtered  solution  separated  by 
fractional  crystallisation  from  water.  With  regard  to  the  1:2:4- 
acid,  it  maybe  remarked  that  the  statements  of  Gerveronthis  subject 
are  incorrect,  but  those  of  Neville  and  Winther  (Ber.,  13,  1941) 
correct ;  when  treated  with  bromine  (1  mol.)  in  glacial  acetic  acid 
solution,  it  is  converted  into  a  crystalline  bromo-derivative 

[NH2  :  Me  :  SO3H  :  Br  =  1  :  2  :  4  :  6], 

the  barium  salt  of  which  crystallises  with  3  mols.  H2O  ;  w^hen  this 
bromo-acid  is  treated  with  bromine  (1  mol.)  in  aqueous  solution,  it 
yields  dibromotoluidine  (m.  p.  50°),  the  platinochloride  of  which  crys- 
tallises with  IJ  mols.  H2O.  Orthotoluidinemetasulphonic  acid,  pre- 
pared from  the  barium  salt,  is  very  readily  soluble  in  water,  from 
which  it  crystallises  in  colourless,  transparent  needles,  containing 
1  mol.  H2O  ;  it  is  doubtless  identical  with  the  acid  obtained  by  the 
reduction  of  nitrotoluenesulphonic  acid  (compare  Hayduck,  Annalen, 
172,  204).  The  sodium  salt,  with  SHgO,  crystallises  in  needles,  and  is 
very  readily  soluble  in  water  and  alcohol.  The  harium  salt,  with  2^H20, 
crystallises  in  rhombic  plates,  and  is  more  readily  soluble  in  water 
than  the  corresponding  salt  of  the  isomeric  acid  referred  to  above. 
The  calcium  salt,  with  6H2O,  the  cobalt  salt,  and  the  nickel  salt  are  crys- 
talline and  readily  soluble  in  water.  When  the  acid  is  treated  with 
bromine  in  aqueous  solution,  it  is  converted  into  a  dibromo-derivative 
[NH2  :  Me  :  Bv^  :  SO3H  =  1:2:4:6:5],  which  crystallises  from 
boiling  water  in  long,  colourless  needles,  containing  1  mol.  H2O 
(compare  Hayduck,  he.  cit.)  ;  the  barium  salt  of  this  bromo-acid 
crystallises  from  hot  water  with  8J  mols.  H2O. 

Tribromotoluenesulphonic  acid  [Bra :  Me  :  SO3H  =  1:4:6:2:5] 
can  be  obtained  by  decomposing  the  diazo-derivative  of  the  dibromo- 
acid  just  described  with  cuprous  bromide  (compare  Hayduck,  Annalen, 
174,  354)  ;  it  crystallises  from  hot  water  in  small,  colourless  prisms, 
and,  when  treated  with  highly  superheated  steam  in  concentrated 
sulphuric  acid  solution,  it  is  readily  decomposed  into  tribromotolueno 
(m.  p.  53°). 

Paratoluidinemetasulphonic  acid  [NH2  :  SO3H  :  Me  =  1:3:4]  is 
formed  in  large  quantities  when  paratoluidine  is  sulphonated  under 
the  conditions  described  in  the  case  of  the  corresponding  ortho- 
compound;  the  product  is  washed  wdth  cold  water  to  free  it  from 
small  quantities  of  the  orthosulphonic  acid,  and  then  crystallised 
from  hot  water,  from  which  it  separates  in  w^ell-detined  rhombohedra 
containii^g  1   mol.  HoO.      It   is  insoluble    in   alcohol,  reduces    am- 


ORGANIC   CHEMISTRY.  1491 

monlacal  silver  nitrate  solution,  and  gives  a  red  coloration  on  warming 
with  ferric  chloride ;  when  boiled  with  excess  of  bromine  in  aqueous 
solution,  it  yields  a  tribromoparatoluidine,  [NHo  :  Brs  :  Me  = 
1:2:3:6:4],  which  crystallises  in  colourless  needles  melting 
at  83°  (uncorr.). 

When  aniline  sulphate  is  sulphonated  in  the  cold  in  the  manner 
described  above,  the  parasulphonic  acid  alone  is  obtained ;  ortho- 
bromaniline  also  gives  but  one  sulphonic  acid,  which  is  identical  with 
the  compound  [NHg  :  Br  :  SO3H  =  1:2:5]  described  by  Andrews 
(Ber.,  13,  2126).  F.  S.  K. 

Bromisatin-blue.  Compounds  of  Mono-  and  Di-bromisatin 
with  Piperidine.  By  C.  Schotten  (Ber.,  24,  2604— 2607).— D/- 
piperidylbromisatin,  CisHoiBrN'aO,  is  obtained  by  warming  an  alcoholic 
solution  of  bromisatin  with  twice  the  molecular  proportion  of  piper- 
idine. It  crystallises  in  colourless  needles,  is  very  sparingly  soluble 
in  alcohol,  and  closely  resembles  dipiperidylisatin  in  its  behaviour 
with  acids,  alkalis,  and  on  warming  (compare  this  vol.,  p.  928). 

Bromisatin-hlue  is  formed  when  dipiperidylbromisatin  is  warmed 
with  several  times  its  weight  of  acetic  anhydride,  and,  on  the  addition 
of  water  to  the  blue  solution  is  precipitated  as  a  microcrystalline 
powder.  It  resembles  isatin-blue  {loc.  cit.)  in  its  behaviour  with 
solvents,  acids,  and  alkalis. 

Piperidinedihromisatin,  Ci3lIi4BroN202,  is  obtained  by  adding  piper- 
idine to  dibromisatin  suspended  in  warm,  absolute  alcohol.  It  crys- 
tallises in  short,  pale-yellow  prisms,  melts  at  152°,  dissolves  sparingly 
in  alcohol,  but  more  easily  in  ether,  and  is  insoluble  in  water.  It  is 
not  affected  by  boiling  with  dilute  mineral  acids  or  alkalis,  or  with 
acetic  acid  or  acetic  anhydride,  but  decomposes  with  the  regeneration 
of  dibromisatin  when  heated  with  a  mixture  of  hydrochloric  and  acetic 
acids.  W    P.  W. 

Dimethylcarbazole.    By  E.  Tauber  and  R.  Lobwenherz  {Ber., 
24,  2597 — 2599). — The  paper  contains  a  further  account  of  the  di- 
Me  Me 

methylcarbazole  \ /        \ /  formerly   described    by   the 

authors  (this  vol.,  p.  834).  Dimethylcarbazole  can  be  prepared  in 
two  ways,  from  diamidodimethylcarbazole,  and  by  heating  orthodi- 
amidoditolyl  with  a  mineral  acid  above  200".  The  first  method  gives 
very  bad  results  ;  the  second  method  is  also  disadvantageous  owing  to 
the  difficulty  of  preparing  large  quantities  of  orthodinitroditolyl. 

Orthodinitroditolyl  is  best  obtained  as  follows  : — Well  dried  meta- 
dinitrotolidine  is  made  into  a  paste  with  a  little  absolute  alcohol  and 
the  calculated  quantity  of  100  per  cent,  sulphuric  acid  (for  2  mols.), 
poured  into  15  times  as  much  absolute  alcohol,  and  amyl  nitrite 
(2  mols.)  added  to  the  mixture  at  10°.  The  mixture  is  then  heated 
for  some  hours  to  boiling,  diluted  with  water,  and  the  orthodinitrodi- 
tolyl extracted  with  high  boiling  petroleum.     The  nitro-product  is 


1492  ABSTRACTS  OF  CHEMICAL  PAPERS. 

reduced  witli  tin  and  hydrochloric  acid,  and  the  diamido-hjdrochloridc 
(m.  p.  83°)  thus  obtained  is  converted  into  dimethylcarbazole  by  heating 
it  with  six  times  the  quantity  of  hydrochloric  acid  (18  per  cent.)  in  a 
sealed  tube  at  230°  for  20  hours. 

Dimethylcarbazole  crystallises  from  benzene  in  colourless  needles, 
melts  at  219°,  is  easily  soluble  in  hot  benzene,  toluene,  and  alcohol, 
somewhat  easily  in  ether  and  carbon  bisulphide,  and  sparingly  so  in 
light  petroleum,  and  is  very  like  ordinary  carbazole.  The  picric  acid 
compound  crystallises  in  reddish-brown  needles,  and  melts  at  192^. 
The  m^r 050- compound  crystallises  from  alcohol  in  pure,  yellow 
needles,  and  melts  at  106".  The  acetyl  compound  crystallises  from 
alcohol  in  needles,  and  melts  at  129°.  A  wood  splinter  soaked  in  an 
alcoholic  solution  of  dimethylcarbazole  is  coloured  red  by  hydrochloric 
acid ;  with  isatin,  its  solution  in  sulphuric  acid  gives  an  indigo-blue. 
It  is  distinguished  from  carbazole  by  not  giving  a  blue  dye  on  fusion 
with  oxalic  acid.  When  shaken  with  quinone  in  acetic  acid  solution 
containing  a  few  drops  of  concentrated  sulphuric  acid,  it  gives  a  deep, 
indigo- blue  solution,  and  this,  on  the  addition  of  water,  deposits 
greyish-blue  flocks,  which  dissolve  in  ether  with  a  bluish-violet  colour. 
Carbazole,  under  the  same  treatment,  gives  a  magenta  solution,  which, 
on  the  addition  of  water,  yields  reddish-brown  flocks,  soluble  in  etlier 
to  a  red  liquid.  A  table  is  given  of  the  properties  of  carbazole  and 
dimethylcarbazole.  E.  C.  R. 

Preparation  of  Hydrobenzoin  and  of  Deoxybenzoin.    By  P. 

JuiLLARD  and  G.  Tissot  (Chem.  Centr.^  1891,  ii,  166;  from  Arch.  sci. 
phys.  nat.  Geneve), — The  authors  recommend  the  following  method 
for  the  preparation  of  hydrobenzoin  ;  the  product  is  very  pure,  but  the 
amount  is  small:  100  grams  of  benzaldehyde  is  reduced  with  lOU 
grams  of  zinc-dust  in  500  grams  of  glacial  acetic  acid  and  10  grams 
of  anhydrous  acetic  acid.  After  the  zinc-dust  has  been  gradually 
added,  the  mixture  is  heated  at  100°  for  1^  hours.  The  resulting 
liquid  is  diluted  with  4 — 5  volumes  of  water  and  the  hydrobenzoin 
precipitated  with  sodium  carbonate.  It  crystallises  in  beautiful 
plates,  and  melts  at  134°.  The  yield  is  5 — 10  per  cent.  From  the 
oily  residue,  a  few  white  crystals  separated  at  the  end  of  a  few  days ; 
the  remainder  was  principally  benzyl  alcohol  and  deoxybenzoin.  If 
dilute  acetic  acid  be  employed  for  the  reduction,  the  product  consists 
chiefly  of  benzyl  alcohol. 

Deoxybenzoin  is  prepared  by  the  reduction  of  benzoin  or  acetyl- 
benzoin  as  follows  : — 40  grams  of  benzoin  and  40  grams  of  zinc  are 
treated  with  200  grams  of  glacial  acetic  acid,  and  the  reduction  is 
almost  perfect.  Neither  hydrobenzoin  nor  acetylhydrobenzoin  is 
found  among  the  products.  Acetylbenzoin  was  prepared  by  heating 
2  grams  of  benzoin  with.  10  grams  of  anhydrous  acetic  acid  for  four 
hours  in  a  tube  at  150°,  whereby  the  theoretical  quantity  was  obtained. 
It  crystallises  in  white  needles,  and  melts  at  83°,  J.  W.  L. 

Derivatives   of  Deoxybenzoin.      By  J.    Ephraim    {Ber.^    24, 
2820 — 2827). — Deoxyhenzoinorthodicarboxylic  acid, 
COOH-CeH^-CO-CHs-CeH^-COOH, 
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is  obtained  bj  heating  1  :  2-carboxypbenylacetic  acid  (10  parts)  with 
an  equal  weight  of  phthalic  anhydride,  and  sodium  acetate  (1  part)  in 
an  oil-bath  at  180 — 190°,  the  reagents  being  anhydrous,  treating  the 
dark-coloured  melt  with  hot  water,  dissolving  in  cold  sodium  hydr- 
oxide solution,  precipitating  the  filtrate  with  hydrochloric  acid,  treat- 
ing the  precipitate  with  cold  alcohol,  and  crystallising  from  glacial 
acetic  acid ;  it  forms  white  needles  and  melts  at  238 — 239° ;  the  silver 
salt  separates  in  white,  feathery  needles  on  adding  silver  nitrate  to  a 
solution  of  the  ammonium  salt.  When  the  acid  (2  grams)  is  heated 
with  fuming  hydriodic  acid  (5  c.c.)  and  amorphous  phosphorus 
(1  gram)  in  a  sealed  tube  at  160"  for  2 — 3  hours,  and  the  melt  ex- 
tracted with  sodium  carbonate  solution,  dibenzylorthodicarboxylic  acid, 
C2H4(C6H4'COOH)2,  melting  at  225°,  separates  on  the  addition  of  hydro- 
chloric acid.  The  acid,  CisHnOalS',  is  formed  when  deoxybenzoin- 
orthodicarboxylic  acid  (1  gram)  is  heated  with  concentrated  alcoholic 
ammonia  in  a  sealed  tube  for  12  hours ;  it  crystallises  from  alcohol  in 
white    rhombohedra,    and   its  constitution   is   represented   either  by 

C00H-C6H4-CH:C<^^">C0  or  by  COOH-C6H4-C<!^^.~~>C6H4. 

This,  when  heated  on  the  water-bafch  with  twice  its  weight  of  phos- 

CO'N'CO 

phorus   oxychloride,    yields    the  compound,   C6H4<^ I         ^-CeHj, 

C.CH 

When  deoxybenzoinorthodicarboxylic  acid  is  dissolved  in  absolute  alco- 
hol, the  cooled  solution  saturated  with  hydrogen  chloride,  and  water 

PO'P  1-T  'PIT 
added,  the  anhydride,  0<^  i       ,  is  precipitated  ;  it  crystallises 

from  alcohol  in  white  needles,  melts  at  260°,  and  is  insoluble  in  cold 

pXT      

alkalis.       The      oximidolactone^      C6H4<pQQ.-j^^C-C6H4-COOH     or 

CO  <Cq^.  -p^^C'CHa'CeHi'COOH,  is  produced  when  the  acid  is  dissolved 

in  alkali  and  treated  with  hydroxy lamine ;  it  crystallises  from  alcohol 
in  delicate,  rose-coloured  needles,  and  melts  at  229 — 230°  ;  the  lactone, 

COOH-C6H4-CH2-CH<Q«^^>CO  or  COOH-C6H4-CH<q^q>C6H4, 

is  obtained  when  the  acid  is  treated  with  five  times  the  calculated 
quantity  of  sodium  amalgam  in  alkaline  solution ;  it  separates  from 
alcohol  in  monosymmetric  crystals,  a  :  b  :  c  =  0*8962  :  1  :  0*7478  ; 
/3  =  61°  43',  and  melts  at  201°.  The  barium  salt  of  the  bibasic  acid, 
COOH-C6H4-CH2-CH(OH)-C6H4-COOH,  is  formed  when  the  lactone  is 
boiled  with  barium  hydroxide,  and,  on  adding  the  silver  nitrate  to  the 
resulting  solution,  the  silver  salt  is  precipitated. 

The  author  has  separated  a  small  quantity  of  a  bye-product,  Ci6Hio04, 
in  the  preparation  of  deoxybenzoinorthodicarboxylic  acid  by  the  above- 
described  method ;  it  crystallises  from  glacial  acetic  acid  in  white 
needles,  melts  at  250°,  and  is  not  identical  with  deoxybenzoinortho- 
dicarboxylic anhydride.  It  yields  an  acid,  CieHioOa,  melting  at  196°, 
which  thus  appears  to  be  isomeric  with  deoxybenzoinorthodicarboxylic 
acid.  A.  R.  L. 
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Synthesis  of  Hydroxyxanthones.  BjB.  ^N'essler  (Chem.  Centr., 
1891,  ii,  61 ;  from  Schiveiz.  Wochenschr.  Pharm.,  29,  186). — Similarly 
to  the  formation  of  xanthone  from  orthohydroxybenzoic  acid,  hydroxy- 
xanthones may  be  prepared  from  dihydroxy-acids.  From  dihydroxj- 
benzoic  acid,  dihydroxyxanthone  is  formed  ;  from  a  mixture  of  salicylic 
and  dihydroxybenzoic  acids,  a  monohydroxyxanthone  is  obtained ;  and 
the  phenols,  resoroinol,  orcinol,  quinol,  and  phoroglucinol  unite  with 
hydroxy-acids  with  formation  of  corresponding  hydroxyxanthones. 

J.  W.  L. 

Derivatives  of  Lapachic  Acid.  By  E.  Patern6  and  L.  Caberti 
(Gazzetta,  21,  374 — 381). — Monobromolapachic  acid  maybe  reduced  by 
suspending  it  in  very  dilute  caustic  potash  and  treating  with  zinc 
dust ;  after  half  an  hour,  the  solution  is  filtered,  saturated  with  carbonic 
anhydride,  and,  as  soon  as  the  resin  is  deposited,  the  liquid  is  filtered 
and  acidified  with  hydrochloric  acid,  when  a  flocculent  precipitate  of 
lapachic  acid  falls.  This  shows  Hooker  and  Green's  opinion,  that 
monobromolapachic  acid  is  a  derivative  of  lapachone  (Abstr.,  1889, 
999),  is  incorrect. 

Paterno  and  Minunni  (Abstr.,  1890,  1310)  showed  that  lapachic 
acid,  when  treated  with  thiophen  and  sulphuric  acid,  yields  a  con- 
densation product ;  the  authors  find  that  the  reaction  occurs  between 
the  thiophen  and  lapachone  formed  by  the  action  of  sulphuric  acid  on 
the  lapachic  acid,  Lapachone  (1  part)  and  thiophen  (1  part)  are 
dissolved  in  glacial  acetic  acid  (1  vol.)  and  concentrated  sulphuric 
iicid  (1vol.)  added;  after  five  hours,  the  emerald-green  solution  is 
poured  into  much  water,  the  bulky,  bine  precipitate  collected  and 
washed,  first  with  water,  then  with  a  mixture  (equal  parts)  of  alcohol 
and  water,  and  finally  dried.  The  substance  is  now  of  an  intense, 
sky-blue  colour,  and  is  soluble  in  strong  alcohol,  ether,  chloroform, 
and  light  petroleum,  yielding  a  blue  solution  ;  it  dissolves  in  acetic 
acid  and  in  sulphuric  acid,  from  which  it  is  precipitated  by  water,  a 
part  being  resinified.  In  solution  this  substance  seems  to  be  unaltered 
by  hydrochloric  acid  or  sodium  amalgam,  but  is  slowly  oxidised  by 
nitric  acid  and  at  once  decolorised  by  chlorine-water.  It  contains 
sulphur,  but  could  not  be  obtained  sufficiently  pure  for  quantitative 
analysis. 

On  passing  dry  hydrogen  chloride  through  a  solution  of  lapachic 
acid  in  glacial  acetic  acid,  the  solution  becomes  brownish-red,  and,  on 
pouring  it  into  water,  yields  lapachone  and  a  trace  of  another  sub- 
stance, probably  the  compound  obtained  when  lapachic  acid  is  treated 
with  nitric  acid.  If  a  solution  of  lapachone  and  thiophen  in  glacial 
acetic  acid  is  saturated  with  dry  hydrogen  chloride  and  allowed  to 
remain  for  some  days,  the  blue  compound  described  above  is  obtained. 
A  solution  of  lapachic  acid  (1  part)  in  glacial  acetic  acid,  on  treatment 
with  fused  zinc  chloride  (10  parts),  yields  nothing  but  pure  lapachone 
after  remaining  for  18  hours.  Zinc  chloride  also  efl:"ects  the  condensa- 
tion of  lapachone  with  thiophen,  but  much  resinous  matter  is  pro- 
duced at  the  same  time.  Lapachic  acid  is  partially  converted  into 
lapachone  by  calcium  chloride,  but  is  seemingly  unaltered  by  stannous 
chloride  in  alcoholic  solution. 

An  improved  process  for  the  preparation  of  lapachic  acid  is  the  fol- 
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lowing: — The  crude  product  (100  grams),  obtained  by  boiling  the 
shavings  or  sawdust  of  lapacho  wood  with  sodium  carbonate,  and  de- 
composing the  solution  with  hydrochloric  acid,  is  boiled  with  baryta- 
water  (30 — 35  grams  barium  hydrate  in  15  litres  of  water).  On 
filtration  and  preci[)itation  with  hydrochloric  acid,  the  lapachic  acid 
is  generally  pure  enough  to  be  at  once  recrystallised  from  alcohol. 

W.  J.  P. 

Melting  Points  of  Binary  Systems  of  Hydrocarbons.     By  L. 

ViGNON  (Gomjot.  rend.,  113,  133 — 136). — The  hydrocarbons  employed 
were  naphthalene,  diphenyl,  phenanthrene,  triphenylmethane,  and 
anthracene,  which  were  mixed  in  pairs  in  various  proportions. 

The  mixtures  may  be  divided  into  two  groups,  namely,  (a)  those 
that  contain  anthracene  and  have  a  melting  point  which  rises  as  the 
proportion  of  anthracene  increases,  but  is  always  higher  than  the 
mean  calculated  melting  point ;  and  (6)  those  that  contain  no  anthra- 
cene. In  the  latter  group,  the  melting  point  is  always  lower  than  the 
mean  calculated  melting  point,  and  the  curves  have  a  characteristic 
form,  showing  a  point  of  reversal  which  corresponds  in  the  various 
cases  to  the  following  mixtures :  naphthalene,  2  mols.,  and  diphenyl, 
1  mol. ;  naphthalene,  2  mols.,  and  phenanthrene,  1  mol. ;  naphthalene, 
1  mol.,  and  triphenylmethane,  1  mol.;  diphenyl,  2  mols.,  and  phen- 
anthrene, 1  mol. ;  diphenyl,  2  mols.,  and  triphem^methane,  1  mol. 

C.  H.  B. 

Truxillic  Acids.  By  J.  Homans,  R.  Steltzner,  and  A.  Sqkow 
(Ber.,  24,  2589 — 2592). — Whena-truxillic  acid  is  treated  with  a  small 
quantity  of  fuming  nitric  acid  (1*52),  it  dissolves,  and  two  isomeric 
mononitro-acids  are  formed.  The  one  acid  (b)  crystallises  from  the 
solution  on  cooling,  the  other  (a)  is  obtained  by  diluting  with  water 
and  is  purified  by  crystallisation  from  alcohol. 

a-Nitro-oc-truxillic  acid,  [C9H7(N02)02]2,  forms  small  prisms,  melts 
at  228 — 229°,  and  is  easily  soluble  in  alcohol,  ether,  and  acetic  acid, 
sparingly  in  benzene.  It  is  not  attacked  by  potassium  permanganate 
in  alkaline  solution,  and  is  thus  distinguished  from  nitrocinnamic  acid. 
The  salts  do  not  crystallise.  Ethyl  a-nitrO'OL-truxillate  crystallises  from 
alcohol  in  yellow  needles  and  melts  at  138°. 

b-Nitro-oc-truxillic  acid  is  insoluble,  or  only  sparingly  soluble,  in  all 
solvents,  melts  at  290°  with  decomposition,  and  does  not  reduce  per- 
manganate. The  silver  salt  forms  a  white,  granular  precipitate.  The 
barium  salt  is  easily  soluble  in  water  and  crystallises  in  bright-yellow 
needles. 

y3-  and  7-truxillic  acids  each  yield  only  one  mononitro-acid. 

Nitro-^-truxillic  acid  is,  when  first  obtained,  an  oil  which  is  purified 
with  difficulty  by  recrystallisation  from  alcohol.  It  melts  at  216°,  is 
easily  soluble  in  ether,  acetic  acid,  and  chloroform,  sparingly  in 
benzene,  and  does  not  reduce  potassium  permanganate. 

Nitro-r^-truxillic  acid  forms  small  prisms,  melts  at  293°,  is  easily 
soluble  in  alcohol  and  acetic  acid,  insoluble  in  benzene,  and  slowly 
reduces  potassium  permanganate. 

The  amido-derivatives  of  a-truxillic  acid  are  obtained  by  reducing 
the  nitro-derivatives  with  tin  and  hydrochloric  acid,  precipitating  the 
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tin  witli  sulphuretted  hydrogen,  and  concentrating  the  filtrate  in  a 
vacuum  on  the  water-bath. 

a-Amido-oi-truxillic  acid  is  obtained,  in  scales  of  silvery  lustre,  by 
precipitating  a  solution  of  the  hydrochloride  with  sodium  acetate,  and 
is  purified  by  precipitation  from  acetone  by  petroleum.  The  hydro- 
chloride forms  very  soluble  needles. 

h-Amido-oL-truxillic  acid  crystallises  from  water  in  needles.  The 
hydrochloride  forms  needles,  and  is  less  soluble  than  the  a-amido-acid. 
The  sulphate  is  obtained  in  beautiful,  sparingly  soluble  needles  on 
adding  the  theoretical  quantity  of  sulphuric  acid  to  a  solution  of  the 
hydrochloride. 

h-Biazo-oc-truxillic  acid  nitrate,  [C9H7(N'2N03)03]2,  is  obtained  in 
pale-yellow  needles  by  adding  sodium  nitrite  (1"84  grams)  to  an  ice- 
cold  solution  of  the  hydrochloride  of  the  amido-acid  (5  grams)  in  a 
small  quantity  of  water  and  nitric  acid  (5  c.c).  It  is  easily  soluble 
in  water,  and  yields  a  ponceau-red  dye  with  sodium  /:i-naphtholdi- 
sulphonate,  which  does  not,  however,  dye  cotton  directly. 

b-Hydroxy-oc-truxillic  acid  is  obtained  by  adding  the  calculated 
quantity  of  sodium  nitrite  to  a  solution  of  the  amido-hydrochloride  in 
concentrated  sulphuric  acid.  The  mixture  is  diluted  with  water  and 
heated  to  boiling,  when  the  hydroxy-acid  is  obtained  as  a  yellow  pre- 
cipitate. It  crystallises  from  alcohol  in  colourless  flocks,  is  sparingly 
soluble  in  most  solvents,  does  not  melt  at  360",  dissolves  in  cold  soda, 
a,nd  is  precipitated  by  acids.  The  calcium  salt  is  obtained  by  boiling 
the  acid  with  calcium  carbonate,  is  easily  soluble  in  water,  and  is  pre- 
cipitated on  the  addition  of  alcohol. 

b-Acetylhydroxy-oc-truxillic  acid  is  obtained  by  the  action  of  acetic 
anhydride  and  sodium  acetate  on  the  hydroxy-acid  ;  it  crystallises  from 
acetic  acid  in  tufts  of  needles,  and  melts  at  244°.  E.  C.  R. 

Essence  of  Lemons.  By  Y.  Oliveri  (Gazzetta,  21,  318—330).— 
Recently  prepared  essence  of  lemons  is  a  canary-yellow,  oily  liquid, 
of  a  pungent  acrid  taste.  Its  sp.  gr.  is  0*860  at  16°,  and  its  specific 
rotatory  power  [ajo  at  16°  varies  from  -f6975°  to  -f  75-10°. 

On  distilling  essence  of  lemons  which  has  been  steam-distilled  and 
dried  over  fused  potassium  carbonate,  three  principal  fractions  are 
obtained.  The  first  portion,  boiling  at  170 — 170"5°,  constitutes  about 
one-fifteenth  part  of  the  whole,  and  has  a  sp.  gr.  of  0'8867  at  0°  and 
a  specific  rotatory  power  [ajc  :=  -j- 64*82°  at  16°.  It  is  a  colourless, 
mobile  liquid,  having  the  characteristic  odour  of  the  essence,  and  has 
the  composition  of  a  terpene,  CioHie. 

Limonene  Tetrahromide,  CioHi6Br4. — This  is  obtained  when  the  limon- 
ene  (1  v^ol.)  is  dissolved  in  a  mixture  of  alcohol  (4  vols.)  and  ether 
(4  vols.),  and  bromine  (0*7  vol.)  dropped  into  the  solution  cooled  to 
i)°.  The  product,  after  washing  with  cold  alcohol  and  dissolving  in 
boiling  ethyl  acetate,  is  obtained  as  an  oil  which,  after  a  time, 
solidifies  to  a  crystalline  mass  melting  at  31"^.  The  dihydrochloride, 
CioHisClg,  is  prepared  by  passing  excess  of  hydrogen  chloride  through 
a  mixture  of  equal  weights  of  ether  and  the  limonene  ;  the  ether  is 
evaporated,  and  the  product  dried  on  a  porous  plate  and  recrystallised 
from  alcohol.     It  forms  small,  colourless,  six-sided  tables  melting  at 
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50° ;  it  agrees  in  properties  witli  the  dihydrochloride  prepared  hy 
Wallach. 

The  second  fraction  from  lemon  oil  boils  between  176°  and  178^ 
and  includes  about  nine-tenths  of  the  whole  ;  it  is  a  mobile,  colourless 
liquid  having  a  sp.  gr.  of  0'8990  at  0"  and  a  specific  rotatory  power 
[a]D  =  4-76"75°.  Yapour  density  determinations  and  analyses  show 
it  to  have  the  composition  C10H16.  The  tetrahromide,  CioHiGBr4,  pre- 
pared as  above,  melts  at  102 — 103°  ;  the  dihydrochloride,  doHisCloy 
crystallises  in  scales  soluble  in  alcohol,  and  melts  at  50°. 

The  third  fraction  boils  at  240 — 242°;  in  fresh  lemon  oil,  the  pro- 
portion is  very  small,  but  much  larger  quantities  are  obtained  fromi 
old  oil,  along  with  polyterpenes  boiling  at  250 — 340°.  The  portion 
boiling  at  240 — 242°  consists  of  a  sesquiterpene,  C15H24  ;  it  is  a  vis- 
cous, yellowish  liquid,  of  sp.  gr.  =  0"9847  at  0°,  very  slowly  volatile 
with  steam,  and  optically  inactive.  It  is  soluble  in  ether,  and  spar- 
ingly soluble  in  alcohol.  The  tetrahromide,  Ci5Ho4Br4,  is  a  heavy, 
colourless  oil,  which  does  not  solidify  at  —20°.  The  dihijdrochloride, 
CisHocClo,  separates  from  its  cooled  alcoholic  solution  as  an  oil. 

Detection  of  Oil  of  Turpe7itine  as  an  Adulterant  in  Essence  of  Lemons. 
— The  sophistication  of  essence  of  lemons  by  turpentine  oil  is  difficult 
to  detect,  owing  to  the  percentage  composition  of  the  two  oils  being 
identical  and  their  boiling  points  and  densities  being  almost  the^ 
same. 

The  author  finds  that  the  readiest  method  of  detecting  the  fraud  is 
to  observe  the  specific  rotatory  power.  As  the  adulterant  most 
frequently  employed  is  French  turpentine  oil,  having  a  specific 
rotatory  power  of  [a]r)  =  —  27*0°  about,  its  presence  in  lemon  oil, 
having  a  specific  rotation  \_cc]j)  =  +60*0°,  is  at  once  betrayed;  the 
amount  of  the  adulterant  may  be  easily  calculated,  as  the  rotatory  power 
of  the  mixture  is  the  algebraic  sum  of  the  rotatory  powers  of  its  con- 
stituents taken  in  the  proportions  in  which  they  are  present.  Even 
when  the  adulterant  is  a  dextrorotatory  oil,  such  as  Russian  or 
English  turpentine,  the  change  in  the  rotatory  power  is  so  great  as 
to  at  once  betray  its  presence. 

The  author  gives  tables  for  calculating  the  percentage  of  the- 
adulterant  present  from  its  rotatory  power.  W.  J.  P. 

Hygroscopic  Behaviour  of  Camphor  and  Thymol.    By  G 

Clautriau  {Ber.,  24,  2612 — 2614). — In  the  course  of  the  physiological 
investigation  of  the  irritability  of  a  fungus,  Errara  arrived  at  the  con- 
clusion that  camphor  has  a  considerable  hygroscopic  capacity  which 
is  not  shared  by  thymol.  This  view  is  confirmed  by  the  author's 
experiments.  A  small,  tared  vessel  containing  camphor  was  sup- 
ported in  the  middle  of  a  glass  receiver  of  3  litres  capacity,  which  was 
closed  by  a  cover  smeared  with  camphorated  lard.  To  avoid  loss  of 
camphor  by  evaporation,  the  walls  of  the  receiver  were  completely 
covered  with  a  layer  of  camphor,  and  the  water  employed  to  keep  the 
air  moist  was  also  saturated  with  camphor.  Similar  precautions  were 
adopted  in  the  case  of  thymol.  After  deducting  the  weight  of  water 
found  to  condense  on  the  tared  vessel  in  a  blank  experiment,  numbers^ 
were  obtained  indicating  that  10  grams  of  camphor  absorbed  0*022. 
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nnd  0"032  gram  of  water  in  two  experiments,  v/hilst  thymol  showed 
no  appreciable  increase  in  weight.  Dry  camphor,  although  it  attracts 
a  comparatively  small  amount  of  water,  does  so  with  such  energy 
that  its  weight  increases  even  in  air  containing  but  little  moisture. 
On  the  other  hand,  the  condensed  water  is  readily  removed,  even 
under  the  influence  of  less  moist  camphor.  W.  P.  W. 

Compounds  of  Camphors  with  Aldehydes.  By  A.  Haller 
(Gompt.  rend.,  113,  22 — 26). — If  the  constitution  of  camphor  is  cor- 

rectly  represented  by  the  formula   C8Hu<i      ^  it  maybe  expected 

to  form,  with  aldehydes,  condensation  products  having  the  general 

formula  G»Ui4<  i 

After  various  unsuccessful  or  only  partially  successful  attempts  to 
verify  this  idea,  it  was  found  that  many  aldehydes  react  with  sodium- 

caraphor  according  to  the  general  equation  C8Hi4<^  i  +  R'CHO 

GO 

=  C8Hi4<  I '  +  NaOH,  and  that  the  substances  thus  obtained 

GO 

furnish  reduction  products  having  the  general  formula 

CsHu<  i,^ 

Benzalcaviplior,  CioHuO!CHPh,  is  obtained  by  treating  sodium- 
camphor  Avith  benzaldehyde.  Camphor  (150  grams)  dissolved  in 
toluene  (400  grams)  is  heated  with  sodium  (15  grams)  in  a  reflux 
apparatus  until  the  metal  is  dissolved,  and  the  benzaldehyde 
(105  grams)  is  added  to  the  cooled  and  washed  product.  The  re- 
sulting liquid  is  washed  with  water  and  dried,  the  toluene  is  distilled 
off,  and  the  residue  is  heated  as  long  as  camphor  volatilises.  The 
benzalcamphor  separates  from  the  alcoholic  extract  in  brilliant 
prisms.  It  melts  at  95 — 96",  and  is  soluble  also  in  ether,  benzene,  and 
toluene.  It  exists  in  three  physically  isomeric  modifications,  dextro- 
rotatory and  lee vo rotatory,  prepared  respectively  from  dextrorotatory 
and  leevorotatory  camphor,  and  racemic,  prepared  by  mixing  equal 
proportions  of  the  active  varieties.  The  racemic  modification  melts 
at  78°.  Benzalcamphor,  when  reduced  with  sodium  amalgam,  yields 
benzylcamphor,  CioH,50-CH2Ph,  which  resembles,  optically,  the  modi- 
fication from  which  it  is  prepared. 

Gumi7ialcamphor,  CioHuOiCH'CeHiPr,  prepared  in  a  similar  way  from 
cumaldehyde,  forms  long,  brittle  prisms,  soluble  in  the  same  men- 
strua as  benzalcamphor.  It  melts  at  62°,  and  is  dextrorotatory.  On 
I'eduction,  it  yields  cuminylcamphor,  CioH|50*CH2*C6H4Pr,  a  yellow,  oily 
liquid  which  boils  between  280°  and  290°  under  a  pressure  of  50  mm. 

Ginnamalcamphor,  CioHuOiCH'CHiCHPh,  was  obtained  as  a 
yellowish,  viscous,  uncrystallisable  liquid,  boiling  at  280°  under 
a  pressure  of  50  mm. 

M  ethyls  alicy  I  alcamphor,  CioHi40!CH*C6H4-OMe,  separates  from 
alcohol  in  beautiful  crystals  melting  at  92 — 94°.      On  reduction,  it 
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yields  methylsaligeiiylcamphor,  CioHisO-CHs-CeH^-OMe,  which  crystal- 
lises from  alcohol  in  white,  rhomboidal  plates,  and  melts  at  49°.  The 
corresponding  ethyl  compounds  were  also  prepared.  Jx.  W. 

Derivatives  of  Cyanocamphor.  By  A.  Haller  (Gompt.  rend., 
113,  55 — 59). — Sodiumcyanocamphor,  C8Hu<^i  (Compt.  rend., 

112, 1477),  reacts  with  alkyl  iodides  and  acid  chlorides  to  form  deriva- 
tives  havmg  the  general  formula  ^sHu^A^k 

To  prepare  the  alkyl  derivatives,  cyanocamphor  (1  mol.)  is  mixed 
in  a  reflux  apparatus  with  the  alkyl  iodide  (rather  more  than  1  mol.)  ; 
23otash  (1  mol.),  dissolved  in  its  own  weight  of  water,  is  then  gradually 
added  from  a  tap  funnel,  and  the  whole  is  heated  for  an  hour.  The 
excess  of  the  iodide  having  been  distilled  off,  the  upper  oily  layer 
of  the  residual  liquid  is  treated  with  aqueous  potash  to  dissolve  any 
undecomposed  cyanocamphor,  and  is  then  extracted  with  ether.  The 
dry  ethereal  solution  is  evaporated,  and  the  residual,  oily  product  is 
rectified  in  a  vacuum. 

To  prepare  the  acid  derivatives,  an  alcoholic  solution  of  sodium 
cyanocamphor  is  treated  in  the  cold  with  the  theoretical  amount  of 
an  ethereal  solution  of  the  acid  chloride,  and  the  reaction  is  com- 
I  leted  with  the  aid  of  heat.  The  product  is  then  taken  up  with  water 
smd  extracted  with  ether,  and  the  ethereal  solution  is  washed  with 
aqueous  potash,  dried,  and  allowed  to  evaporate.  The  residue  con- 
sists of  a  solution  of  the  acid  derivative  in  the  ethyl  salt  of  the  acid, 
from  which  crystals  of  the  former  separate  after  a  time. 

The  alkyl  and  acid  derivatives  of  cyanocamphor  thus  obtained  are 
colourless,  oily  liquids,  or  crystalline  solids,  soluble  in  alcohol,  ether, 
and  hydrocarbons,  but  insoluble  in  water  and  alkalis. 

Methylcyanocamphor  is  a  liquid,  v/liich  smells  of  grass,  and  boils  at 
170 — 180°  under  a  pressure  of  36  mm.  Its  molecular  rotatory  power  is 
[a]D  =  +107'69°.  (The  determinations  of  the  rotatory  power  of  the 
various  derivatives  were  made  on  toluene  solutions  containing  ^  gram- 
mol.  per  litre.) 

Ethylcyanocamphor  is  a  liquid,  which  smells  of  grass  and  hydro- 
cyanic acid,  and  boils  at  163 — 165°  under  a  pressure  of  21  mm.  Its 
molecular  rotatory  power  is  [ajc  =  +120'71°. 

Normal  propylcyanncaniphor  crystallises  in  needles  and  has  an  aro- 
matic smell  and  fresh  taste.  It  melts  at  46°,  and  boils  at  ISO''  under  a 
pressure  of  20  mm.    Its  molecular  rotatory  power  is  [aju  =  + 126*16^. 

Benzylcyanocamphor  melts  at  58 — 59".  Its  molecular  rotatory  power 
is  [a]D  =  +93-62°. 

Orthonitroheyizylcyanocamphor  melts  at  104 — 105°.  Its  molecular 
rotatory  power  is  [a]©  =  -i-6837°. 

Benzoylcyanocamphor  crystallises  in  thin,  rectangular  plates,  and 
melts  at  105°.  It  is  decomposed  by  strong  aqueous  potash  into  potas- 
sium-cyanocamphor  and  potassium  benzoate. 

Orthdtoluylcyanocamphor  forms  hard  crystals,  which  are  larger  than 
those  of  its  homoloj^ue.  *  Jn.  W. 
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Methyl  and  Ethyl  Methylcamphocarboxylates.  Preparation 
of  Methylcamphor.  By  J.  Mixcuix  (Compt  rend.,  112,  1369— 
1372). — The  methyl  cam phocarboxy late  used  was  a  colourless  oil 
boiling  at  155 — 160°  under  a  presssure  of  15  mm.  Its  rotatory  powei- 
in  alcoliol  [a]D=  +61-90°. 

Methyl  Methylcamphocarboxylate. — Methyl  cam  phocarboxy]  ate  (30 
grams)  and  methyl  iodide  (25  grams)  are  boiled  together  for  about 
two  hours  in  a  reflux  apparatus  with  the  addition  of  five  or  six  por- 
tions of  20 — 30  c.c.  of  methyl  alcohol  in  which  3"2  grams  of  sodium 
has  been  dissolved.  Water  is  added  and  the  precipitate  taken  up  with 
ether.  The  ethereal  solution,  on  evaporation,  yields  colourless  crystals, 
soluble  in  alcohol,  but  more  so  in  ether.  The  yield  is  about  15  grams 
of  the  pure  product.  There  remains  an  oily  liquid  distilling  at  the 
same  temperature  as  the  camphocarboxylate  and  still  containing,  after 
distillation,  a  certain  quantity  of  this  solid.  Methyl  methylcampho- 
carboxylate  melts  at  85°  ;  its  rotatory  power  in  alcohol  (^  mol.  per  litre) 
is  [a]D  =  +17-25°. 

Ethyl  methylcamphocarhoxylate  is  similarly  prepared.  It  is  a  crys- 
talline substance  melting  at  60 — 61°,  soluble  in  alcohol  and  ether,  and 
has  a  rotatory  power  [ajp  =  +13-8°. 

Methylcamphor  J  C8Hi4<[  i  . — The      methylcamphocarboxylates 

GO 

described  above  are  not  hydrolysed   by  treatment  during  four  days 

with  alcoholic  potash  in  a  reflux  apparatus,  but  the  change  is  readily 

brought  about  by  heating  in  sealed  tubes  at  130 — 140°.     Water  is 

added  to  the  contents  of  the  tubes  and  the  precipitate  taken  up  with 

ether.     The  wash  water  contains  potassium  carbonate  ;  the  ethereal 

solution  washed,  dried,  and  evaporated,  gives  a  crystalline  substance 

having  the  odour  of  camphor  and  melting  at  37 — 38".     Its  rotatory 

power  (1  mol.  in  1  litre  of  alcohol)  is  [a]D  =  270-65. 

The   oily  residue   is  hydrolysed  in  a  reflux  apparatus,  when  the 

camphocarboxylic  ether  is    readily  converted    into    camphor   and   a 

further  quantity  of  the  substituted  ethers  is  obtained.  W.  T. 

Reduction  of  Apione.  By  G.  Ciamician  and  P.  Silber  (Ber.,  24, 
2608— 2612).— Dibromapione  (Abstr.,  1888,  1100)  is  best  prepared 
by  rapidly  adding  the  calculated  quantity  of  bromine  to  a  warm 
solution  of  apiolic  acid  in  acetic  acid,  and  immediately  pouring  the 
product  into  water.  After  addition  of  some  sulphurous  acid,  the  di- 
bromapione is  filtered,  and  purified  by  crystallisation  from  alcohol. 
The  yield  amounts  to  20  grams  from  13  grams  of  apiolic  acid. 

Apione  (Abstr.,  1888,  848)  can  be  prepared  with  advantage  by  re- 
duction of  dibromapione,  and  as  a  small  proportion  of  the  phenol 
obtained  by  reducing  apione  is  also  formed  in  the  reaction,  the  two 
reductions  can  be  carried  on  in  the  same  operation.  Dibromapione 
is  dissolved  in  20  parts  of  alcohol  and  the  boiling  solution  gradually 
saturated  with  sodium.  The  product  is  then  diluted  with  twice  its 
volume  of  water,  distilled  on  a  water-bath  to  remove  alcohol,  and  the 
recovered  apione  again  treated  with  sodium  and  boiling  alcohol,  the 
process  being  repeate'd  several  times  until  all  is  reduced.    The  alkaline 
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liquors  from  each  reaction  are  shaken  out  with  ether  to  remove  any 
dissolved  apione,  then  acidified,  and  the  reduction  product  ex- 
tracted with  ether,  which  is  subsequently  removed* by  distillation. 
The  reduction  product  of  apione,  a  dimethoxyhydroxybenzene, 
C6H3(OMe)2*OH,  is  a  thick  oil,  which  slowly  solidifies  in  a  freezing 
mixture,  melts  at  24°,  boils  at  251 — 252'',  and  has  a  pronounced 
phenolic  odour.  With  concentrated  soda  and  potash  solutions,  it  forms 
salts  which  crystallise  in  needles  and  dissolve  easily  in  water.  The 
acetyl  derivative,  C6H3(OMe)2'OAc,  crystallises  from  alcohol  in  large, 
colourless  forms,  and  melts  at  68°.  When  heated  with  hydrochloric 
acid  at  100°,  charring  occurs,  and  methyl  chloride  is  obtained,  to- 
gether with  a  crystalline  compound  which  forms  an  acetyl  derivative 
melting  at  about  166°.  On  methylation  in  the  usual  way,  the  reduc- 
tion product  is  converted  into  a  trimethoxybenzene,  C6H3(OMe)3, 
boiling  for  the  most  part  at  248° ;  this,  although  it  solidifies  but  slowly 
in  a  freezing  mixture,  melts  at  14°,  and,  moreover,  does  not  seem  to 
yield  a  nitro-derivative,  is  regarded  by  the  author  as  possibly  identical 
with  Will's  1  :  2  : 4-trimethoxybenzene  (Abstr.,  1888,  457).  Further 
experiments  to  decide  this  question  are  promised.  W.  P.  W. 

Adonin,  a  Glucoside  from  Adonis  amurensis.  By  Y.  Tahara 
{Ber.  24,  2579 — 2582). — The  author  has  prepared  the  glucoside  from 
Adonis  amurensis  in  order  to  compare  it  with  adonidin,  the  glucoside 
from  Adonis  vernalis.  The  following  method  of  extraction  was  used. 
The  air-dried  root  (1'7  kilograms)  was  cut  fine  and  extracted  five 
times  with  90  per  cent,  alcohol.  On  distilling  off  the  alcohol,  a  brown 
mass  was  obtained  which  dissolved  in  water.  The  concentrated 
aqueous  solution  was  made  strongly  alkaline  and  extracted  with 
chloroform,  the  chloroform  distilled  off,  and  the  residue  dissolved  in 
alcohol  and  fractionally  precipitated  with  ether.  In  this  way  a 
yellowish,  gummy  mass  was  obtained  which  yields  a  white  powder. 
The  yield  amounts  to  1*94  per  cent,  on  the  material  extracted.  This 
glucoside  the  author  calls  adonin.  On  analysis,  it  gave  numbers 
corresponding  with  the  formula  C24H40O9. 

Adonin  is  easily  soluble  in  water,  alcohol,  chloroform,  and  acetic 
acid,  insoluble  in  ether.  The  aqueous  solution  has  a  very  bitter  taste. 
It  dissolves  in  concentrated  nitric  acid  with  an  indigo  blae  colour; 
the  same  coloration  is  obtained  on  adding  nitric  acid  to  the  acetic  acid 
solution ;  with  concentrated  sulphuric  acid  it  gives  a  deep  red,  with 
hydrochloric  acid  a  rose-red.  In  aqueous  solution,  it  is  easily  decom- 
posed by  mineral  acids,  and  a  few  drops  of  hydrochloric  acid  in  the  cold 
convert  it  into  a  sugar  and  a  resinous  substance  easily  soluble  in  ether. 
Acetic  acid  and  alkalis  do  not,  however,  decompose  it.  The  aqueous 
solution  is  precipitated  by  gallic  acid,  picric  acid,  Meyer's  reagent, 
gold  chloride,  &c.  On  shaking  with  benzoic  chloride  and  potassium 
hydroxide,  it  gives  a  benzoyl  derivative.  Its  toxic  action  is  similar  to 
that  of  adonidin,  but  is  weaker.  E.  C.  R. 

Action  of  Methyl  Alcohol  on  Pyrroline.  By  M.  Dennstedt 
(Ber.,  24,  2559 — 2568). — The  author  has  examined  the  products 
obtained  when  a  mixture  of  methyl  alcohol  and  pyrroline  is  passed  over 

VOL.  LX.  5   h 


1502  ABSTRACTIi   OF  CHEMICAL  PAPEHfc. 

lieated  zinc  dust.  The  product  consists  of  an  oil  together  with  a 
small  quantity  of  a  compound  which  crystallises  in  the  cooler  parts 
of  the  tube,  aud  is  probably  a  tripyrrylmethane  derivative ;  the 
latter  dissolves  in  alcohol  and  acetic  acid  to  a  dark-red  solution, 
and  dyes  wool  and  silk  brown.  The  oil  was  fractionally  distilled, 
the  different  fractions  heated  in  sealed  tubes  with  acetic  anhydride 
and  sodium  acetate  at  180 — 190°,  and  the  products  examined.  The 
fraction  boiling  below  135"  contained  unaltered  pyrroline,  alde- 
hy(3ic  and  ketonic  condensation  products  of  methyl  alcohol,  and  a  very 
small  quantity  of  1-methylpyrroline.  The  fractions  137 — 140°  and 
142 — 143°  gave  a  mixture  of  acetylmethylpyrrolines  which  distils  at 
230 — 240°  and  is  partially  solid.  The  solid  compound  which  is  the 
main  product  melts  at  86",  and  on  condensation  with  benzaldehyde 
gives  2-methylpyrryl  cinnamyl  ketone  melting  at  193 — 194°.  The 
oily  product  yields  3-methylpyrryl  cinnamyl  ketone  melting  at 
148 — 149°.  The  greater  part  of  the  product  is  contained  in  the  frac- 
tion boiling  at  147 — 149°,  and  consists  of  2-methylpjrroline,  which 
yields  the  acetyl  compound  melting  at  86°.  From  the  last  fractions,  a 
compound  was  obtained  which  the  author  believes  to  be  2  :  3-dimetbyl- 
pyrroline,  together  with  a  trimethylpyrroline. 

Ethyl  alcohol  and  pyrroline  yield  as  chief  product  the  ethyl- 
pyrroline  boiling  at  163 — 165°. 

The  author  has  also  prepared  the  diraethylindole  from  the  methyl- 
pyrroline  boiling  at  147 — 148°,  and  finds  that  it  readily  yields  an 
acetyl  compound  when  heated  with  acetic  anhydride  and  sodium 
acetate  at  190°.  This  acetyldimethylindole  crystallises  from  dilute 
alcohol,  melts  at  215 — 217°,  and  is  not  altered  by  boiling  with  dilute 
alkali.  The  author  thinks  that  the  formation  of  this  acetyldimethyl- 
indole is  evidence  that  the  methylpyrrol  boiling  at  147 — 148°  is 
3-methylpyrroline.  E.  C.  R. 

Action  of  Hydroxylamine  on  the  Pyrrolines.  By  G.  Ciami- 
ciAN  and  C.  U.  Zanetti  (Gazzetta,  21,  231 — 247). — Succinazone  (suc- 
cinodiphenyldihydrazone),  C2H4(CH!N2KPh)2,  prepared  by  treating  a 
boiling  aqueous  solution  of  the  oxime  with  an  acetic  acid  solution  of 
phenylhydrazine,  crystallises  from  boiling  alcohol  in  yellow  scales,  and 
melts  at' 124— 125°. 

Diphenyldipyridazine,  C20H20N4,  is  prepared  by  treating  the  pre- 
vious compound  (6  grams)  in  the  cold  with  concentrated  hydro- 
chloric acid  (100  c.c.)  and  precipitating  the  solution  with  water.  It 
crystallises  from  ethyl  acetate  in  tufts  of  white  or  yellowish  needles, 
and  melts  at  184 — 185°  with  decomposition.  It  dissolves  readily  in 
benzene  and  boiling  ethyl  acetate,  sparingly  in  ethyl  alcohol,  and  is 
almost  iiisoluble  in  light  petroleum.  It  is  a  feeble  base  and  dissolves 
in  conceni'rated  acids  without  decomposition,  but  is  reprecipitatedfrom 
its  solutions  by  water.  On  treating  its  sulphuric  acid  solution  with  a 
crystal  of  potassium  dichromate,  an  intense  blue  coloration  is 
obtained.  It  probably  has  a  constitution  analogous  to  that  of  Ach's 
dimethyl diphenyldipyridazine  (Armalen,  253,  44).  On  treating  an 
alcoholic  solution  of  1-ethyl pyrroline  with  hydroxylamine  hydro- 
chloride and  sodium  carbonate,  succinaldoxime  and   ethylamine  are 
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formed.     From  this,  the  authors  conclude  that  the  action  of  hydroxyl- 
amine  on  pyrroline  may  be  rigorously  represented  by  the  equation 

ch:ch.  _„     ^_„  ^„     ch2-ch:noh 


>NH  +  2NH3-OH=   I  ^  ;;^  '^^^^^  +  ISTHa. 


f 


ch:ch^        '        -         ch2-ch:noh 

i^.r  77      7.  .'     .  CHMe-CHiN-OH  ^    ,      ,    .^. 

a-Metfiyllevulindioxime,      ' -„   otv/i  'ATr^Tr   »   prepared    by  boiling    an 

alcoholic  solution  of  2 : 4'-diinethylpyrroline  with  hydroxylamine 
hydrochloride  and  sodium  carbonate,  crystallises  when  pure 
from  ether  in  pale-yellowish  needles  or  prisms,  melts  at  87 — 90^, 
dissolves  in  water  and  alcohol,  and  sparingly  in  ether,  and  has  the 
general  properties  of  an  oxime.  It  readily  reduces  an  alkaline 
copper  solution  and  ammoniacal  silver  nitrate.  The  sodium  deriva- 
tive, CHHiol!^a2N202,  is  a  whitish  powder  which  deliquesces  in  the  air. 
ccji'-Dimethylteiramethylenediamine, 

KH2-CH2-CHMe,CH2-CHMe-NH2, 

is  obtained  by  reducing  a  solution  of  a-methyllevulindioxime  in 
absolute  alcohol  with  metallic  sodium.  It  is  a  colourless,  fuming 
liquid  with  a  penetrating  disagreeable  odour,  and  boils  at  175°. 
The  oxalate,  04H6Me2(NH2)2,H2C204,  crystallises  in  slender  needles 
melting  at  244°,  with  decomposition.  It  is  hygroscopic  and  very 
soluble  in  water.  The platinochloride,  (C6Hi6N2)5H2PtCl6,  forms  small, 
orange-coloured  crystals  very  soluble  in  boiling  water.  The  auro- 
chloride  crystallises  in  tufts  of  yellow  needles. 

Acefophenoneacetonedioxime,  CPh(NOH)*[CH2]2*CMe!NOH,  pre- 
pared by  the  action  of  hydroxylamine  on  2  :  5'-methylphenylpyrroline, 
crystallises  when  pure  in  small,  white  needles,  melts  at  108",  and  dis- 
solves in  alcohol,  acetic  acid,  and  ethyl  acetate,  but  is  almost  in- 
soluble in  water  and  light  petroleum.  It  is  readily  soluble  in  solu- 
tions of  the  alkalis,  but  is  reprecipitated  by  dilute  acids. 

S.  B.  A.  A. 

Pyridyl  Ketones.  By  C.  Engler  (Ber.,  24,  2525— 2527).— The 
ketone  derivatives  of  pyridine  have  been  little  studied  hitherto,  on 
account  of  the  difficulty  experienced  in  obtaining  them  in  quantity ; 
in  view,  however,  of  the  close  relations  existing  between  these  com- 
pounds and  the  alkaloids,  the  author  has  subjected  them  to  further 
investigation.  The  results  obtained  up  to  the  present  are  given  in 
the  following  abstracts.  H.  G.  C. 

Methyl  a-Pyridyl  Ketone.  By  C.  Engler  and  P.  Rosumoff 
(Ber.,  24,  2527— 2529).— All  attempts  to  obtain  this  ketone  by  the 
action  of  acetic  chloride  on  pyridine  in  presence  of  aluminium 
chloride  were  without  success.  It  was  therefore  prepared  by  dis- 
tilling calcium  picolinate  with  a  slight  excess  of  calcium  acetate  ;  a 
portion  of  the  crude  distillate  was  treated  with  phenylhydrazine  or  its 
sulphonic  acid,  the  condensation  product  reconverted  into  the  ketone, 
and  the  boiling  point  of  the  latter  determined.  The  remainder  of 
the    crude    product    was    then    purified    by    fractional    distillation. 

5  A  2 
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Methyl  a-pyridyl  Icetone,  C5!N'H4*COMe,  is  a  colourless  liquid,  which 
boils  at  192°  (uncorr.),  has  a  very  characteristic  odour,  and  becomes 
yellow  in  the  air.  The  hydrochloride  and  sulphate  form  deliquescent 
masses,  the platinochloride  is  a  sparingly  soluble  crystalline  powder,  and 
the  dichromate  forms  orange-yellow  crystals.  The  picrate  crystallises 
from  alcohol  in  yellow  needles  melting  at  131°,  the  mer  euro  chloride 
melts  at  150°,  the  methiodide  at  161°,  the  ethiodide  at  205°,  and  the 
chloriodo- additive  product  at  116°. 

The  oxime,  CsNHi'CMeiNOH,  is  obtained  by  mixing  the  ketone 
with  fused  hydroxylamine  hydrochloride,  adding  aqueous  soda,  and 
gently  warming.  It  crystallises  from  a  mixture  of  ether  and  light 
petroleum  in  white  needles,  and  melts  at  120°.  The  phenylhydrazone, 
CsNHi'CMe'.NzHPh,  forms  beautiful,  yellow  crystals,  and  melts  at 
155'^ ;  the  phenylhydrazonesulphonic  acid  is  obtained  as  a  yellow  pre- 
cipitate by  boiling  the  ketone  with  an  aqueous  solution  of  phenyl- 
hydrazinesulphonic  acid,  and  is  purified  by  repeated  solution  in  ammonia 
and  reprecipitation  by  acids ;  it  does  not  melt  at  300°  and  is  insoluble 
in  neutral  solvents.  To  reconvert  it  into  the  ketone,  it  must  be  boiled 
with  hydrochloric  acid,  mixed  with  ferric  chloride  to  oxidise  the 
hydrazine,  and  saturated  with  caustic  soda,  the  solution  being  then 
extracted  with  ether. 

On  reduction  with  sodium  aAalgam,  the  ketone  yields  a  solid 
pinacone,  and  a  liquid  pyridinalkine.  The  products  of  the  action  of 
sodium  have  not  been  isolated.  H.  G-.  C. 

Ethyl  a-Pyridyl  Ketone  and  its  Conversion  into  Pseudocon- 
hydrine.  By  C.  Engler  and  F.  W.  Bauer  (Ber.,  24,  2530—2536). 
— Ethyl  oi.pijridyl  Icetone  is  obtained  in  a  manner  similar  to  the 
methyl  base  by  distilling  a  mixture  of  calcium  picolinate  and  prop- 
ionate, and  is  a  characteristic  smelling  liquid,  which  boils  at  205° 
(uncorr.)  and  quickly  becomes  brown  in  the  air ;  it  is  soluble  in 
alcohol,  ether,  and  acids,  but  almost  insoluble  in  water.  It  yields 
a  deliquescent  hydrochloride^  a  crystalline  platinochloride,  and  also 
an  aurochloride,  a  chromate,  and  a  picrate.  The  mercurochloride, 
C8H9NO,HgCl2,  may  be  crystallised  from  mercuric  chloride  solution  ; 
the  methiodide  and  ethiodide  are  obtained  by  heating  the  base  with  the 
alkyl  iodide  and  alcohol  in  a  sealed  tube,  the  latter  compound  melt- 
ing at  160°  ;  the  chloriodo- additive  product  melts  at  124°.  The  oximCy 
C5NH4'CEtiNOH,  forms  needles  melting  at  106°,  and  yields  an 
acetyl  and  a  benzoyl  derivative ,  melting  at  46°  and  69°  respectively. 
The  phenylhydrazone,  CsNHi'CEtiNoHPh,  crystallises  in  pale-yellow 
needles,  and  melts  at  142° ;  the  phenylhydrazonesulphonic  acid  forms 
yellow  or  reddish  crystals,  and  melts  at  268°. 

By  the  action  of  sodium  amalgam,  the  ketone  yields  a  mixture  of 
two  products ;  one  of  these  separates  in  crystalline  flakes,  which  in- 
crease in  quantity  on  the  addition  of  water,  and  may  be  recrystallised 
from  alcohol.  It  consists  of  the  pinacone  of  ethyl  a-pyridyl  hetonCy 
C2Et2(C5NH4)2(OH)2 ;  this  forms  white  needles,  melts  at  135 — 136°, 
and  yields  a  platinochloride,  C]6H2oN202,H3PtCl6  +  HoO,  which 
readily  loses  its  water  of  crystallisation.  The  filtrate  from  the  pin- 
acone,   after   further  treatment  with    sodium    amalgam  at  30 — 40°, 
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yields  the  second  product  of  the  reduction,  which  may  be  extracted 
with  ether,  and  consists  of  cc-ethylpyridi/lalkine,  CsNHi-CHEt'OH ; 
it  is  a  thick,  yellowish  oil  which  boils  at  213 — 216^,  very  readily  un- 
dergoes oxidation  in  the  air,  and  forms  a  platinochloride, 

(C8Hu]N"0)2,H2PtCl6, 

crystallising  in  yellow  prisms. 

Diiferent  results  are  obtained  by  reducing  the  ketone  with  sodium 
in  amyl  alcohol  solution.  The  fractions  of  the  crude  product  boiling 
between  190 — 250°  all  solidify  more  or  less  on  cooling,  and  the  solid 
compound,  after  freeing  from  adhering  oil  and  recrystallising  from 
light  petroleum,  forms  white  needles  which  melt  after  sublimation  at 
99 — 100° ;  it  has  the  composition  CgHnNO,  and  from  its  mode  of 
preparation  must  be  cc-etliylpijperylalhlne,  CsNHio'CHEt'OH.  It  has 
in  all  its  properties  the  strongest  possible  resemblance  to  the 
pseudoconhydrine  obtained  by  Merck  from  Go7iium,  maculatum,  and 
further  examined  by  Ladenburg  and  Adam  (this  vol.,  p.  1119).  There 
is  indeed  a  difference  of  2°  in  the  melting  point,  but  this  may  be  due 
to  the  fact  that  the  synthetical  compound  is  an  optically  inactive 
variety.     On  further  reduction,  it  is  converted  into  coniine. 

The  light  petroleum  mother  liquors  from  a-ethylpiperylalkine 
contain  another  crystalline  substance  which  melts  at  68 — 69°,  and  is 
being  further  examined.  H.  G.  C. 

Propyl  a-Pyridyl  Ketone.  By  C.  Engler  and  H.  Majmon  (Ber., 
24,2536— 2538).— Prop?/i  d-pijridyl  ketone,  CsNHi'COPr*,  is  obtained 
by  distilling  a  mixture  of  calcium  picolinate  and  butyrate,  and  is  a 
colourless  liquid,  which  boils  at  216 — 220^",  does  not  solidify  at  —20°, 
and  assumes  a  greenish  colour  on  exposure  to  air.  Its  salts  are  mostly 
deliquescent;  ^q  platinochloride  forms  yellow,  crystalline  plates  almost 
insoluble  in  water  and  alcohol,  the  mercurochloride  melts  at  about  78°, 
the  methiodide  at  79°,  and  the  chloriodo-additive  product  at  85'^.  The 
oxime,  CsNHi'CPr^iNOH,  crystallises  from  light  petroleum  in  long, 
white  needles,  melts  at  48'^,  and  yields  a  benzoyl  derivative  melting  at 
56 — 57°  (uncorr.).  The  phenylhydrazone  forms  yellowish- white, 
lustrous  needles,  and  melts  at  82°,  and  the  phenylhydrazonesulphonic 
acid  beautiful,  yellow  needles  melting  at  251°  (uncorr.). 

Sodium  amalgam  readily  acts  on  the  ketone,  and  yields  a  mixture 
of  the  pinacone,  C18H24N2O2,  and  of  oc-propylpyridylalkine, 

CsNHi-CHPr^-OH. 

The  former  crystallises  from  alcohol  in  white,  lustrous  needles,  and 
melts  at  146°  (uncorr.)  ;  the  latter  was  only  obtained  in  small  quan- 
tity, and  is  an  oil,  the  boiling  point  of  which  lies  between  212^"  and 
224°.  H.  G.  C. 

/3-Ketoiie  Derivatives  of  Pyridine.  By  C.  Engler  (Ber.,  24, 
2589—2542). — Etkyl  (i-pyridyl  ketone,  CsNHi-OOBt,  is  prepared  by  dis- 
tilling a  mixture  of  calcium  nicotinate  with  a  slight  excess  of  calcium 
propionate.  It  is  isolated  from  the  crude  distillate  by  means  of 
phenylhydrazine,  the  hydrazone  being  decomposed  by  boiling  hydro- 
chloric acid,  the  precipitated  hydrochloride  filtered  off,  and  the   re- 
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maining  phenylliydraziiie  destroyed  by  the  careful  addition  of  potas- 
sium nitrite.  The  liquid  is  then  saturated  with  alkali,  extracted  with 
ether,  the  ethereal  solution  evaporated,  and  subjected  to  fractional 
distillation.  The  ketone  is  thus  obtained  as  a  pale-yellow  liquid 
which  boils  at  230 — 232°,  and  darkens  on  remaining  in  the  air.  The 
platinocliloride  forms  golden-yellow  crystals,  and  the  pier  ate  yellow 
needles;  the  mercurochloride,  C8H9NO,HgCl2,  maybe  crystallised  from 
a  dilute  mercuric  chloride  solution,  and  melts  at  ISO"".  The  oxime, 
CsNHi'CEt'.NOH,  crystallises  in  white  needles,  and  melts  at  115°  ; 
the  hydrazone,  C5NH4*CEt!N2HPh,  in  yellow  needles  melting  at  145'' 
(uncorr.),  and  the  hydrazonesulphonic  acid  in  pale-yellow  needles 
melting  at  235°  (uncorr.), 

Propyl  li-pyridyl  ketone,  CsNHi'COPr*,  is  obtained  in  a  similar 
manner  from  calcium  nicotinate  and  butyrate,  and  is  an  almost 
colourless  liquid  boiling  at  246 — 252°,  the  odour  of  which  resembles  that 
of  coniine.  The  hydrazone  melts  at  182°,  the  hydrazonesulphonic  acid  at 
283°,  the  mercurochloride  at  173°,  and  the  ethiodide  at  192°.  The 
picrate  and  platinochloride  also  crystallise  well,  and  the  oxime  forms  a 
white,  crystalline  powder.  H.   G.  C. 

Behaviour  of  "  Dimethylpiperidine "  and  Allied  Bases 
towards  Hydrogen  Chloride.  By  G.  Merling  {Annalen,  264, 
310 — 351). —  The  tertiary  base  obtained  by  Hofraann  {Ber.,  14,  G59) 
by  the  dry  distillation  of  dimethyl piperidylammonium  hydroxide, 
and  named  by  him  dimethylpiperidine,  is  an  unsaturated  compound 
of  the  constitution  CH2iCH*[CH2]3*NMe2,  and  is  termed  by  the  author 
butallylcarbindimethylamine  (methyl  =  carbin,  methylamine  =  carb- 
inamine).  When  this  base  is  heated  in  a  stream  of  hydrogen  chloride, 
it  is  converted  into  methyl-a-methylpyrrolidine,  and  not  into  methyl- 
piperidine,  as  was  supposed  by  Hofmann.  The  experiments  on  which 
these  statements  are  based,  and  others  of  a  like  nature,  are  described 
below. 

Hydrochlorohutallylcarhindimethylamine,  CHClMe*[CH2]3*NMe2,  is 
obtained  in  the  form  of  its  hydrochloride  when  Hofmann's  "  dimethyl- 
piperidine "  is  heated  in  a  stream  of  hydrogen  chloride  at  130 — 160°, 
and  also  when  "  dimethylpiperidine  hydrochloride  "  is  treated  with 
an  aqueous  solution  of  hydrogen  chloride  saturated  at  0°.  This  salt 
is  a  crystalline  substance  readily  soluble  in  water ;  when  melted  in  a 
stream  of  dry  hydrogen,  it  gradually  loses  hydrogen  chloride.  The 
free  base  is  a  colourless  oil.  The  aurochloride,  C5HinCl*NMe2,HAuCl4, 
crystallises  from  hot  concentrated  hydrochloric  acid  in  large,  golden 
plates. 

Dimethyl- oc-methylpyrrolidylammonium  chloride, 

is  formed  when  hydrochlorobutallylcarbindimethylamine  is  heated  at 
150°,  and  the  product  freed  from  butallylcarbindimethylamine  by 
heating  it  in  a  stream  of  hydrogen  ;  it  is  a  colourless,  crystalline, 
deliquescent  compound.  The  platinochloride,  (C7Hi6NCl)2PtCl4,  crys- 
tallises  in   orange-red  octahedra,    and  is  sparingly  soluble  in  water. 
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The  aurocJiloride, C^H.^eNC\,AuC\3,  is  sparingly  soluble  in  water,  from 
which  it  crystallises  in  golden  needles.  The  corresponding  ammoniunv 
iodide,  CvHieNI,  prepared  by  treating  methyl-a-methylpyrrolidine 
with  methyl  iodide  in  methyl  alcoholic  solution,  crystallises  from 
alcohol  in  small,  colourless  octahedra  and  cubes,  turns  yellow  on  ex- 
posure to  light,  and  is  very  readily  soluble  in  alcohol. 

MeiJiyl-oc-methylpyrroUdine,   i  >NMe,  is  formed  with  evo- 

CH2 — CHo 
lution  of  methyl  chloride  when  the  ammonium  chloride  just  described 
is  heated  strongly;  it  is  a  colourless,  basic  oil,  of  sp.  gr.  0'799  at  15°  ; 
it  boils  at  96 — 97°,  is  miscible  with  water,  and  has  an  odour  of  piper- 
idine.  The  platinochloride,  (C6Hi3N)2,H2PtCl6,  crystallises  from  hot 
water  in  flat,  orange-yellow  needles  or  prisms,  and  melts  at  about 
225°  with  decomposition.  The  aurochloride,  C6Hi3N,HAuCl4,  is  spa- 
ringly soluble  in  cold  water,  and  crystallises  from  hot  water  in  golden 
needles  melting  at  215 — 217°  with  decomposition. 

Butallylmethylcarhinamine,  CH2!CH'CH2*CH2'CHMe'NH2,  can  be 
obtained  by  reducing  the  hydrazone  of  allylacetone  with  sodium 
amalgam  in  warm,  alcoholic  glacial  acetic  acid  solution ;  it  is  a  colour- 
less, mobile  liquid,  having  an  odour  of  piperidine  and  a  strong  alka- 
line reaction  ;  it  is  miscible  with  water,  boils  at  117 — 118°,  and  its 
sp.  gr.  is  0'779  at  15°.  The  hydrochloride  and  the  hydrobromide  are 
deliquescent,  crystalline  compounds.     The  platinochloride, 

(C6H,3N)2,H2PtOl6, 

crystallises  in  yellow  needles  and  is  moderately  easily  soluble  in  cold 
water ;  the  aurochloride  is  a  yellow,  crystalline  compound. 
Butallylmethy Icarhintrimethylammonium  iodide, 

CH2:CH-CH2-CH2-CHMe-N"Me3l, 

is  obtained  when  the  preceding  compound  is  treated  with  methyl 
iodide  and  methyl  alcoholic  potash ;  it  crystallises  from  alcohol  in 
well-defined  prisms,  and  melts  at  199 — 200°.  The  corresponding 
chloride,  prepared  by  treating  the  iodide  with  moist  silver  chloride,  is 
a  hygroscopic,  crystalline  compound. 

Butallylmethylcarbindimethylamine,  CH2*CH*CH2*CH2*CHMe'NMe2, 
is  formed,  together  with  various  other  products,  when  the  dry  ammo- 
nium chloride  just  described  is  heated  at  150 — 180°  in  a  stream  of 
air;  it  is  a  colourless  oil  of  sp.  gr.  0*780  at  15°,  boils  at  138 — 140°, 
and  has  a  strong  odour  recalling  that  of  piperidine.  The  platino- 
chloride,  (C6HnNMe2),H2PtCl6,  is  an  orange-yellow,  crystalline  sub- 
stance readily  soluble  in  water ;  the  aurochloride  is  also  crystalline. 

Hydrochlorohutallylmethylcarbinamine  hydrochloride, 

CHMeCl-CH2-CH2-CHMe-NH2,HCl, 

is  formed  when  hydrogen  chloride  is  passed  into  butallyl  methyl - 
carbinamine  heated  at  130°  ;  it  is  a  colourless,  hygroscopic,  crystal- 
line substance.  The  platinochloride,  (C6HuNCl)2,H2PtCl6,  is  a  pale- 
yellow,  crystalline  compound,  and  is  decomposed  by  boiling  water  ; 
the  aurochloride  is  also  crystalline,  but  the  free  base  is  a  colourless 
oil.     When  hydrochlorobutallylmethylcarbinamine  is  heated    on  the 
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water-batli,  it  is  converted  into  aai-dimetliylpyi^rolidine  hydrochloride, 
identical  with  the  compound  recently  described  by  Tafel  (Abstr., 
1888,  1015;  1890,  1000).  Dimethyl-aai-dimethylpyrrohdylammo- 
nium  iodide  crystallises  in  transparent  cubes  and  octahedra,  and 
decomposes  at  about  400°,  bnt  without  melting  (Tafel  gives  255—256° 
as  the  melting  point  of  this  compound). 

Hydrochhrohutallylmethijlcarbindimethylamine  hydrochloride, 

CHMeCl-CH2-CH2-CHMe-NMe2,HCl, 

prepared  by  passing  hydrogen  chloride  into  butallylmethylcarbin- 
dimethylamine  heated  at  130°,  is  a  colourless,  hygroscopic,  crystal- 
line substance.  The  platinochloride,  (C6Hi2Cl*N"Me2)2,H2PtC]6,  is  a  yel- 
low, crystalline  compound  ;  it  melts  at  91 — 93°,  and  is  decomposed  by 
boiling  water.  The  aurochloride  is  a  yellow  powder  melting  at  76 — 77"". 
The  free  baseis  a  colourless  oil  which,  when  heated  on  the  water- bath, 
is  readily  converted  into  dimethyl-OLOL^-dimethyljpyrrolidylamrnonium 
chloride  ;  on  further  heating,  methyl  chloride  is  evolved  and  methyl- 
aai-dimethylpyrrolidine,  identical  with  TafeVs  trimethylpyrrolidine 
{lac.  cit.)  is  formed. 

Dimethyl-OL.pipecolylammonium  iodide,  CgHisNl,  is  formed  when 
a-pipecoline,  prepared  by  Ladenburg's  method,  is  treated  with  methyl 
iodide  and  potash  in  methyl  alcoholic  solution ;  it  crystallises  from 
hot  alcohol  in  long,  white  crystals,  and  is  sparingly  soluble  in  cold 
alcohol. 

Pentallylcarhindimethylamine,  CH2!CH*[CH2]4*NMe2,  is  obtained 
when  the  ammonium  iodide  just  described  is  treated  with  moist 
silver  oxide,  and  the  hydroxide  thus  formed  gradually  heated  to  140°  ; 
it  is  a  colourless  oil,  of  sp.  gr.  0'767  at  15°,  boils  at  143 — 143'5°,  and 
has  an  odour  of  piperidine ;  it  has  a  strongly  alkaline  reaction,  and 
is  not  miscible  with  water.  The  platinochloride  is  an  oil,  and  the 
aurochloride  an  unstable,  crystalline  compound. 

Hydrochloropentallylcarhindimethylamine  hydrochloride, 

CHClMe-[CH2]4-NMe2,HCl, 

can  be  obtained  by  passing  hydrogen  chloride  into  pentallylcarbindi- 
methylamine  heated  at  160'' ;  it  is  a  very  hygroscopic,  crystalline 
substance.     The  platinochloride  and  the  aurochloride  are  oils. 

pTT  .pTT\Tp 

Methyl-a-pipecoline,    CHa^p-rr^ pxr  ^-NMe,  is  formed  when  the 

preceding  compound  is  decomposed  with  soda,  the  colourless,  oily 
base  thus  obtained  heated  first  at  120°  to  convert  it  into  dimethyi- 
a-pipecolylammonium  chloride,  and  then  at  a  higher  temperature  to 
eliminate  methyl  chloride ;  it  can  also  be  obtained  by  heating 
dimethyl-a-pipecolylammonium  chloride  prepared  directly  from 
a-pipecoline.  It  is  a  colourless  oil,  of  sp.  gr.  0*826  at  15^,  boils  at 
126 — 128°,  and  is  not  miscible  with  water.  The  platinochloride, 
(C7Hi5N)2,H2PtCl6,  separates  from  hot  water  in  compact,  orango-red 
cr3'stals  melting  at  180 — 185°. 

Pentallylcarbintriinethylammonium  iodide,  CH2!CH*[CH2]4*N^Me3l, 
is  formed  when  pentallylcarbindimethylamine  is  treated  with  merhyl 
iodide  in  methyl  alcoholic  solution  ;  it  separates  from  alcoholic  c  ther 


OKGANIC   CHEMISTRY.  1509 

ill  colourless  plates  melting  at  126 — 129°  ;  when  treated  with  moist 
silver  oxide,  it  is  converted  into  a  strongly  alkaline  hydroxide,  which 
is  decomposed,  on  heating  at  about  160°,  into  water,  trimethylamine, 
diallyl  (b.  p.  60 — 61°),  and  a  hydrocarbon  (b.  p.  80 — 83°)  isomeric 
with  dialljl. 

The  hydrocarbon,  boiling  at  80 — 83°,  is  a  colourless,  refractive  oil, 
of  sp.  gr.  0"727  at  15°,  and  has  an  odour  like  that  of  diallyl;  it  com- 
bines readily  with  bromine,  yielding  a  tetrabromide  C6HioBr4,  which 
crystallises  from  hot  glacial  acetic  acid  in  lustrous  plates  melting  at 
160 — 162°  ;  on  oxidation  with  chromic  acid,  it  yields  carbonic  an- 
hydride and  acetic  acid. 

When  butallylmethylcarbintrimethylammonium  iodide  (m.  p. 
199 — 200°)  is  digested  with  moist  silver  oxide,  it  is  converted  into 
the  corresponding  hydroxide  ;  this  substance  decomposes  at  about 
160°  into  water,  trimethylamine,  diallyl,  and  a  hydrocarbon  (b.  p. 
80 — 83°)  identical  with  that  obtained  from  pentallylcarbintrimethyl- 
ammonium  iodide  in  like  manner.  F.  S.  K. 

Formation  of  Bases  of  the  Quinoline  Series.  By  E.  Lellmann 
and  W.  LiPPERT  (Ber.,  24,  2623 — 2624). — It  is  known  that  either  aniline 
or  nitrobenzene  yields  quinoline  when  heated  with  glycerol  and  sulph- 
uric acid,  and  that  in  the  one  case  oxidation,  in  the  second  reduction, 
musst  occur.  Azobenzene  occupies  an  intermediate  position  between 
aniline  and  nitrobenzene,  and,  if  found  to  react  with  acraldehyde, 
might,  therefore,  be  expected  to  do  so  without  either  oxidation  or 
reduction  being  necessary.  This  conclusion  is  confirmed  by  experi- 
ment, since  the  authors  find  that  azobenzene  (compare  Claus  and 
Stegelitz,  Abstr.,  1887,  173)  and  its  derivatives  yield  bases  of  the 
quinoline  series  when  heated  with  glycerol  and  sulphuric  acid.  Azo- 
benzene and  parazotoluene  give,  respectively,  quinoline  and  tolu- 
quinoline,  whilst  amidoazobenzene  forms  a  mixture  of  quinoline  and 
pseudophenanthroline.     The  yield  in  each  case  was  small. 

W.  P.  W. 

Preparation  of  Amidoquinoline.  By  J.  Ephraim  (Ber.,  24, 
2S11— 2820).— oc-Phe7iylhydrazoquinolmG,  CgNHe'NH-NHPh,  is  pre- 
pared by  carefully  heating  a  mixture  of  a-chloroquinoline  (1  mol.)  and 
phenylhydrazine  (2  mols.)  in  a  reflux  apparatus,  over  a  free  flame, 
extracting  the  uncombined  portion  of  the  reagents,  and  the  phenyl- 
hydrazine  hydrochloride  produced,  with  boiling  water,  and  crystallising 
from  absolute  alcohol.  It  then  separates  in  white  needles,  melts  at 
191°  with  decomposition,  and  is  readily  soluble  in  glacial  acetic  acid 
and  chloroform,  almost  insoluble  in  ether ;  it  gives  a  violet  colour 
with  concentrated  sulphuric  acid,  which,  on  diluting  with  water, 
becomes  rose-coloured.  The  yield  is  equal  to  that  of  the  chloro- 
quinoline  employed. 

oc-Pheriylazoquinoline,  CgNHe'I^aPh,  is  formed  by  oxidising  the 
hydrazo-compoundj  best  as  follows  : — The  hydrazo-derivative  is  dis- 
solved in  glacial  acetic  acid,  an  excess  of  ferric  chloride  added,  and 
after  a  while  the  mixture  diluted  with  water,  wlien  the  azo-derivative 
separates  indelicate,  red  needles  ;  it  melts  at  93°,  and  is  readily  soluble 
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in  glacial  acetic  acid,  alcohol,  and  ether  ;  it  exhibits  the  same  colour 
reaction  with  concentrated  sulphuric  acid  as  the  hjdrazo-derivalive. 

a-AmidoquinoUne,  CgNHe'NHg  [N'Hg  =  2'],  is  obtained  by  heatinsr 
a-phenylhydrazoquinoline  (1  gram)  with  hydriodic  acid  (1'7  grams) 
and  amorphous  phosphorus  (0"5  gram)  in  a  sealed  tube  at  180°  for  an 
hour,  rendering  the  product  alkaline,  driviug  over  the  aniline  with  a 
cuiTcnt  of  steam,  and  extracting  the  residual  solution  with  ether,  from 
which  the  new  base  is  obtained  as  a  violet,  crystalline  mass,  which, 
when  crystallised  from  light  petroleum,  melts  at  114°,  and  is  readily 
soluble  in  alcohol,  ether,  chloroform,  and  benzene  ;  the  picrate  and  the 
platinocliloride  are  sparingly  soluble  compounds.  A  liydrazo- derivative 
melting  at  197°  is  obtained  from  a-chlorolepidine. 

A.  R.  L. 

Tetrahydro- derivatives  of  ^-Naphthaquinoline  and  y3-Naph- 
thaquinaldine.  By  E.  Bamberger  and  R.  Muller  {Ber.,  24, 
2641 — 2647). — yS-N'aphthaquinoline  (Skraup  and  Cobenzl,  Abstr., 
1883,  1010)  is  most  readily  purified  by  pouring  the  product  of  the 
Skraup  reaction  into  water,  neutralising  partially  with  caustic  soda, 
filtering  from  tarry  matters,  and,  with  the  object  of  removing  all 
resinous  matters  from  solution,  heating  the  filtrate  on  a  water- bath 
with  sodium  nitrite  until  it  gives  the  reactions  of  nitrous  acid.  The 
pure  base  separates  in  the  solid  form  on  the  addition  of  excess  of  alkali 
to  the  filtrate.  It  boils  at  349*5 — 350°  (thermometer  in  vapour)  under 
721  mm.  pressure. 

Tetrahydro-jB-napMhaquinoline,  C13H13N,  is  obtained  when  )3-naph- 
thaquinoline  (20  grams),  dissolved  in  concentrated  hydrochloric  acid, 
is  gradually  added  to  a  boiling  mixture  of  tin  (80  grams)  and  hydro- 
chloric acid  (500  grams),  and  heated  until  the  metal  is  dissolved. 
The  crystalline  stannochloride,  which  separates  on  cooling,  is  decom- 
posed by  aqueous  soda,  and  the  base  purified  by  distillation  with 
steam  and  subsequent  crystallisation  from  light  petroleum.  It  crys- 
tallises in  lustrous,  silvery-white  needles  or  scales,  melts  at  93'5°,  and 
dissolves  readily  in  the  ordinary  organic  solvents,  but  only  sparingly 
in  water.  The  solutions  in  indifferent  solvents  are  destitute  of  fluor- 
escence, but  those  in  mineral  acids  show  a  beautiful  blue  fluorescence, 
resembling  that  of  anthracene.  Ferric  chloride  or  potassium  di- 
chromate,  added  to  the  acid  solution,  produces  a  deep,  reddish-brown 
coloration,  rapidly  changing  to  dark  brown.  The  hydrochloride, 
013^1113,1101,  crystallises  in  silvery- white  prisms,  melts  at  230"5 — 231°, 
and  dissolves  easily  in  water,  but  only  sparingly  in  strong  hydrochloric 
acid;  the  sulphate  forms  lustrous,  white  needles,  and  is  very  soluble 
in  water.  The  acetyl  derivative,  O13II12NAC  [Ac  =  1"],  crystallises  in 
white  prisms,  melts  at  77°,  and  is  sparingly  soluble  in  water,  but  readily 
in  most  other  solvents.  The  m^roso-derivative,  Oi3NHi2'NO,  crystal- 
lises from  alcohol  in  silvery- white  prisms  or  scales,  melts  at  105'5°, 
and  dissolves  easily  in  benzene,  chloroform,  ether,  &c. 

1" -Betizeneazotetrahydro- ^-naphthaquinoUne,  Oi3NHi2*]^r2Ph  [N2Ph  = 
1"],  prepared  by  the  action  of  diazobenzene  chloride  on  tetrahydro- 
/3-naphthaquinoline  in  the  presence  of  sodium  acetate,  crystallises 
from  light  petroleum  in  yellow  needles  of  golden  lustre,  melts  at 
96*5 — 97°,    and    dissolves    easily    in    the    ordinary    organic    solvents. 
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When  warmed  witli  mineral  acids,  it  decomposes  into  the  tetrahydro- 
base,  phenol,  and  nitrogen. 

Tetrahydro-f3-naphthaquinaldine  is  obtained  by  reducing  ^^-naphtha- 
quinaldine  by  the  method  just  described.  It  crystallises  from  light 
petroleum  in  hard,  thick,  glassy  prisms,  melts  at  51*5 — 52°,  dissolves 
readily  in  the  ordinary  organic  solvents,  but  only  sparingly  in  water, 
ibrming  fluorescent  solutions  which  lose  their  blue  fluorescence  on  the 
addition  of  a  mineral  acid.  Ferric  chloride  or  potassium  dichromate 
added  to  an  acid  solution  produces  a  reddish-brown  coloration,  which 
becomes  brighter  and  eventually  greenish-yellow  when  the  mixture 
is  warmed.  The  hydrochloride,  CuNHi5,HCl,  crystallises  in  white 
prisms,  melts  at  239 — 240^,  and  is  readily  soluble  in  water,  but 
sparingly  in  hydrochloric  acid.  The  acetyl  derivative,  CuHuNAc, 
forms  w^hite  needles,  melts  at  86 — 86'5°,  and  dissolves  easily  in  organic 
solvents.  The  m^roso-derivative,  CuNHu'NO  [NO  =  1"],  crystallises 
from  alcohol  in  straw-yellow,  lustrous  scales,  and  melts  at  69 — 69'5°. 
The  benzeneazo-comjpound  has  not  yet  been  obtained  in  crystalline  form. 

W.  P.  W. 

Octohydro-derivatives  of  /3-Naphthaqmnoline.  By  E.  Bam- 
berger and  R.  Muller  (Ber.,  24,  2648— 2661).— The  first  part  of 
this  paper  is  devoted  to  a  restatement  of  the  effect  of  reduction  on 
the  properties  of  /^-uaphthaquinoline,  for  which  a  previous  paper  may 
be  consulted  (Abstr.,  1890,  1303).  When  /3-naphthaquinoline  (lO 
grams)  is  reduced  with  sodium  (30  grams)  and  amyl  alcohol  (250 
grams)  in  the  usual  way,  a  mixture  of  the  "  alicyclic  "  and  "  aromatic  " 
octohydrides  is  obtained.  The  relative  proportion  of  the  two  bases 
varies  slightly  in  different  experiments,  but  the  "  aromatic  "  deriva- 
tive is  always  the  chief  product,  the  average  yield  of  the  "  alicyclic  " 
base  being  about  3  per  cent,  of  the  naphthaquinoline  employed.  To 
separate  the  bases,  the  fluorescent  amyl  alcohol  layer  is  acidified,  the 
alcohol  removed  by  steam  distillation,  the  residue  rendered  alkaline, 
and  the  bases  distilled  with  steam.  The  solid  distillate  is  extracted 
with  light  petroleum  to  free  it  from  a  very  small  quantity  of  a  third 
base  insoluble  in  that  solvent,  and  the  "alicyclic  "  constituent  separa- 
ted as  carbonate  by  treating  the  filtrate  with  moist  carbonic  anhydride. 
The  carbonate  is  freed  from  small  quantities  of  the  "aromatic  "  base, 
which  adhere  to  it  even  after  washing  with  light  petroleum,  either  by 
repeating  the  precipitation  with  carbonic  anhydride  several  times,  or 
by  adding  nitrous  acid  to  the  cold  dilute  aqueous  solution  and  extract- 
ing the  resulting  "  aromatic  "  nitrosamine  with  ether. 

ac.-OctoJiydro-fi-naphtJiaquinoUne,  CiaNHn,  crystallises  from  dilute 
aqueous  soda  in  long,  silky,  matted  needles,  or  from  alcohol  in  long, 
glassy  prisms,  melts  at  91"',  boils  at  321°  under  727  mm.  pressure,  has 
a  basic  odour,  and  is  volatile  with  steam.  It  gives  no  colour  reactions 
with  ferric  chloride,  potassium  dichromate,  or  diazotised  bases,  and  in 
its  properties  resembles  the  "alicyclic"  tetrahydronaphthylamines ; 
its  physiological  action,  for  example,  being,  according  to  Filehne,  very 
similar  to  that  of  those  bases  (compare  Abstr.,  1889,  737),  and  in  no 
sense  like  that  of  quinoline.  The  hydrochloride,  Ci3NHi7,HCl,  crys- 
tallises in  thick,  glassy,  monoclinic  prisms,  melts  at  252°,  and  is 
readily  soluble  in  water  and  alcohol,  but  only  sparingly  in  hydrochloric 
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acid;  tlie  platinochloride  crystallises  in  golden-yellow,  serrated,  thin 
prisms,  melts  at  250°  with  blackening,  and  dissolves  very  sparingly  in 
cold  water:  the  nitrate  forms  lustrous  prisms,  somewhat  sparingly 
soluble  in  cold  water ;  the  nitrite  crystallises  from  water  in  short, 
thick,  glassy  prisms,  melts  at  238°,  and  is  not  decomposed  by  boiling 
water  or  cold  mineral  acids.  The  acetyl  derivative,  CisHigN^Ac,  crys- 
tallises from  light  petroleum  in  strongly  refractive,  glassy  prisms, 
from  water  in  small  needles,  and  dissolves  readily  in  the  ordinary 
solvents.  The  benzeneazo-coTn.i)OU.nd,  CisNHis'NzPh  [NgPh  =  1"], 
obtained  by  the  action  of  diazobenzene  chloride  on  the  base  in  the 
presence  of  sodium  acetate,  crystallises  from  aqueous  alcohol  in  silvery- 
white,  flat  needles,  melts  at  95°,  is  readily  soluble  in  the  ordinary 
organic  solvents,  and  yields  a  picrate,  Ci9H2iN3,C6H2(N02)3*OH, 
crystallising  in  lustrous,  golden-yellow  needles.  The  m^ro^o- deriva- 
tive, CisNHie'NO,  prepared  by  heating  a  solution  of  the  base  in  excess 
of  acid  with  the  calculated  quantity  of  sodium  nitrite  at  110 — 120°  for 
5  hours,  crystallises  from  alcohol  in  lustrous,  flat,  serrated,  silvery- 
white  prisms,  melts  at  122'5°,  and  dissolves  readily  in  ether,  chloro- 
form, benzene,  and  boiling  alcohol. 

ar.-Octohydro-l3-naphthaquinoline,  C13NH13,  exhibits  a  remarkable 
power  of  crystallisation.  From  its  solution  in  light  petroleum,  it 
usually  separates  in  large,  transparent,  colourless  prisms,  whose 
length  seems  to  be  conditioned  only  by  the  size  of  the  containing 
vessel.  If,  however,  the  concentrated  solution  is  slowly  cooled,  it 
iorms  pale  yellow,  shorter  prisms  an  inch  in  thickness,  belonging 
either  to  the  monoclinic,  or  more  probably,  the  triclinic  system ; 
exact  crystallographic  measurements  could  not  be  made,  since  the 
crystals,  on  removal  from  the  solvent,  became  white  and  opaque  in  a 
few  seconds,  owing  to  volatilisation  of  the  light  petroleum  crystallised 
with  the  base.  The  mother  liquor  of  these  efflorescent  crystals 
solidifies  after  a  few  minutes  to  a  mass  of  long,  thin,  silky  needles, 
which  do  not  alter  on  exposure  to  the  air.  The  base  melts  at  60*5°, 
boils  at  325°  under  727  mm.  pressure,  has  a  neutral  reaction,  and  dis- 
solves easily  in  organic  solvents,  but  only  sparingly  in  water.  In  its 
reactions,  it  resembles  the  "aromatic"  tetrahydronaphthylamines  ; 
thus  it  reduces  alcoholic  silver  nitrate  in  the  cold  and  platinic  chloride 
on  warming,  reacts  with  diazotised  sulphanilic  acid  forming  a  dark 
claret  colouring  matter,  and  gives  a  yellowish  coloration  on  warming 
its  acid  solution  with  ferric  chloride  or  potassium  dichromate.  The 
hydrochloride,  Cisl^HnjHCl,  crystallises  either  in  silvery-white  scales 
or  long,  glassy  prisms,  melts  at  219°,  and  is  soluble  in  alcohol  and 
chloroform.  The  platinochloride,  (Ci3NHi7)2,Il2PtCl6  +  2H2O,  forms 
bright-yellow,  lustrous  scales,  melts  at  178°,  and  on  warming  becomes 
black,  owing  to  the  separation  of  platinum.  The  acetyl  derivative, 
CisI^^lIie'Ac,  crystallises  in  scales  or  flat,  silvery- white  prisms,  melts 
at  68*5 — 69°,  and  dissolves  readily  in  most  solvents,  but  only  sparingly 
in  water.  The  m7ro50- derivative,  CisIS'Hie'N'O  [NO  =  1''],  crystallises 
by  very  slow  evaporation  of  its  alcoholic  solution  in  short,  thick,  glassy, 
monoclinic  prisms,  a:b  :  c  =  2"4245  :  1  :  2*75495  ;  /3  =  85°,  observed 
forms  OP,  ooPoo,  —  P,  -j-P,  and  +2Pco.     It  melts  at  106°. 

W.  P.  W. 


ORGANIC  CHEMISTRY.  1518 

Octohydro-derivatives  of  ^-Naphthaquinaldine.  By  E.  Bam- 
berger and  L.  Strasser  (Ber.,  24,  2662 — 2669). — yS-lSTaphthaquin- 
aldine  (12  grams),  on  reduction  witli  sodium  (32  grams)  and  boiling 
amyl  alcohol  (350  grams),  yields  a  mixture  of  an  "aromatic"  octo- 
hydro-^-naphthaquinaldine  with  a  very  small  quantity  of  "  alicyclic  " 
octohydro-/3-naphthaquinaldine.  These  bases  can  be  separated  by  the 
method  described  in  the  preceding  abstract. 

ar.-Octohydro-13-naplithaquinaldine,  CuN'Hig,  crystallises  from  light 
petroleum  in  colourless,  glassy  prisms,  from  dilute  alcohol  in  glisten- 
ing scales,  melts  at  75°,  volatilises  slowly  with  steam,  and  dissolves 
readily  in  alcohol,  benzene,  chloroform,  &c.,  but  only  sparingly  in 
water.  It  exhibits  reducing  properties,  and  on  the  addition  of  silver 
nitrate  to  its  alcoholic  solution,  gives  first  a  blue  colour  and  then  a 
separation  of  metallic  silver.  Ferric  chloride  added  to  the  warm 
aqueous  solution  of  its  hydrochloride  produces  a  yellow  colour  which 
eventually  changes  to  reddish-brown,  with  the  separation  of  reddish- 
brown  flocks.  The  hydrochloride,  Ci4NHi9,HCl,  crystallises  in  white, 
lustrous,  feathery  crystals,  melts  at  210°,  and  dissolves  readily  in 
alcohol,  but  only  sparingly  in  hydrochloric  acid.  On  the  addition  of 
platinic  chloride  to  its  aqueous  solution,  yellow  needles  of  a  platino- 
chloride  are  obtained,  which  become  black  on  heating  the  solution, 
owing  to  a  separation  of  platinum.  The  nitrate,  CuN'Hi9,H]S'03, 
crystallises  in  lustrous,  white  needles,  melts  at  170°,  and  is  easily  soluble 
in  water  and  dilute  nitric  acid  on  boiling,  but  only  sparingly  in  the 
cold.  The  acetyl  derivative,  CuNHigAc  [Ac  =  1"],  crystallises  from 
light  petroleum  in  aggregates  of  lustrous  needles,  melts  at  92°,  and 
dissolves  readily  in  most  solvents,  but  only  sparingly  in  water.  The 
va'^roso- derivative,  CuNHis'NO,  forms  straw-yellow,  lustrous  needles, 
melts  at  86",  and  is  easily  soluble  in  ether,  benzene,  chloroform,  and 
boiling  alcohol. 

1"  -  Be7izeneazo  -  ar.  -  octohydro  -  fB  -  naphthaquinaldine,  CuN'Hi8*I^2Ph 
[NsPh  =  1"],  is  obtained  when  a  solution  of  octohydro-^-naphtha- 
quinaldine  and  sodium  acetate  in  aqueous  alcohol  is  treated  with  th(5 
calculated  quantity  of  diazobenzene  chloride.  By  slow  evaporation 
of  its  solution  in  light  petroleum,  it  crystallises  in  pale-yellow,  glassy, 
thick,  rhombic  prisms,  a  :  b  :  c  =  0'8037  :  1  :  0*5600,  forms  observed 
2Pcx3  and  P,  melts  at  97*5 — 98°,  and  is  extremely  soluble  in  ether, 
chloroform,  and  benzene.  When  boiled  with  mineral  acids,  it  decom- 
poses in  the  normal  way  into  octohydro-/3-naphthaquinoline,  phenol, 
and  nitrogen ;  as  anticipated,  however,  it  does  not  undergo  intra- 
molecular change  into  the  azo-compound  on  treatment  of  its  alcoholic 
solution  with  hydrochloric  acid,  since  the  para-position  is  not  open  in 
the  central  ring,  which  by  hydrogenation  of  the  lateral  rings  has 
acquired  properties  identical  with  those  of  benzene. 

2'  -  Benzeneazo  -  ar.  -  octohydro  -  ji  -  naphthaquinaldine,  CuNHjs'N'aPh 
[NgPh  =  2'],  is  formed  when  a  cooled  dilute  alcoholic  solution  of  the 
hydrochloride  of  the  base  is  treated  with  diazobenzene  nitrate.  It 
crystallises  from  alcohol  in  dark,  ruby-red  prisms  of  greenish,  bronze- 
like lustre,  and  dissolves  readily  in  alcohol,  ether,  chloroform,  &c., 
but  only  sparingly  in  water.  The  alcoholic  solution  is  raspberry-red 
in  colour,  but,  on  the  addition  of  a  drop  of  concentrated  hydrochloric 
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acid,  becomes  emerald -green.  Concentrated  sulphuric  acid  dissolves 
it,  forming  a  raspberry-red  solution,  which,  on  adding  a  little  water, 
becomes  emerald-green,  and  on  further  dilution,  becomes  rose-coloured 
and  seemingly  fluorescent,  owing  to  the  precipitation  of  the  colour- 
ing matter.  Suljphohenzeneazo-ar.-odoliydro-^-naphthaquinoline  is  a 
greenish-black,  crystalline  powder  which  dissolves  in  alcohol  and  water 
with  a  deep-red  colour,  and  in  alkalis  forming  dark  claret  solutions. 

Orthamido-ar.-octoJiydro-^-naplithaquinaldine  [NH2  =  2']  is  pre- 
pared by  boiling  the  alkaline  solution  of  the  sulphobenzeneazo-deriva- 
tive  with  zinc  dust  until  the  colour  becomes  bright-yellow,  and  sub- 
sequently extracting  with  ether.  It  exhibits  the  reactions  of  an 
orthodiamido-derivative  of  benzene  on  treatment  with  dilute  solu- 
tions of  ferric  chloride  or  potassium  dichromate,  and  on  boiling 
with  acetic  acid  is  converted  into  cc-methijl-ar.-octohydro-ti-naphtha- 
quinaldimidazole.  The  imidazole  hydrochloride  crystallises  from 
alcohol  or  ether-alcohol  in  glassy  prisms,  melts  at  262°  with  decom- 
position, dissolves  readily  in  acids,  and  gives  no  colour  reactions 
with  ferric  chloride  or  potassium  dichromate. 

ac.-Octohydro-^-naphthaquinaldine,  CuNHig,  crystallises  in  long, 
silky  needles,  dissolves  easily  in  the  ordinary  organic  solvents,  but  only 
sparingly  in  water,  has  a  strongly  alkaline  reaction,  and  volatilises 
readily  with  steam.  It  is  destitute  of  reducing  powers,  and  exhibits 
the  properties  of  an  "  alicyclic  "  base.  The  hydrochloride  crystallises 
in  silvery  scales,  and  dissolves  readily  in  water,  but  only  sparingly  in 
hydrochloric  acid;  the platinochloride  forms  orange-red,  flat  needles. 

W.  P.  W. 

A  New  Class  of  Fluorescent  Colouring  Matters  of  the  Quin- 
oxaline  Series.  By  0.  Fischer  and  M.  Buscn  (Ber.,  24,  2679—2683) . 
— Anazonium  base  identical  with  the  compound  (m.  p.  167°)  obtained 
by  oxidising  triphenyletho-ay3-hydronaphthaquinoxaline  (this  vol.,  p. 
1109)  is  formed  when  benzile  is  treated  with  phenylorthonaphthylene- 
diamine  as  described  by  Witt  (Abstr.,  1887,  729). 

1 :  S-Diphenyletho-ccli-dihydronaphthaquinoxalinej 

NPh-CH, 
^'°^=<N  =  CPh' 

is  formed,  together  with  a  very  small  quantity  of  a  dark-red  sub- 
stance described  below,  when  benzoylcarbinol,  prepared  by  hydrolys- 
ing  acetylacetophenone  with  barium  carbonate,  is  heated  with  phenyl- 
orthonaphthylenediamine  at  150 — 160°  in  sealed  tubes  for  4 — 5 
hours.  The  crude  product  is  dissolved  in  a  mixture  of  benzene 
(1  part)  and  alcohol  (3  parts),  from  which,  on  keeping  for  a  long 
time,  the  quinoxaline  is  deposited  in  compact,  orange-red  needles.  It 
melts  at  164 — 165°,  and  is  readily  soluble  in  benzene,  but  more 
sparingly  in  ether  and  glacial  acetic  acid,  very  sparingly  in  alcohol, 
and  almost  insoluble  in  light  petroleum  ;  its  solutions  show  an 
intense  yellowish-green  fluorescence.  It  dissolves  in  concentrated 
sulphuric  acid  and  in  concentrated  hydrochloric  acid,  yielding  a  dark 
brownish-red  solution,  from  which  it  is  reprecipitated  in  a  yellow, 
flocculent  condition  on  the  addition   of  water.     On  oxidation  with 
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ferric  chloride,  it  is  converted  almost  quantitatively  into  diphenyletho- 
naphthazonium  hydroxide,  identical  with  the  compound  previously- 
described  Qoc.  cit.). 

The  dark-red  bye-product  mentioned  above  is  obtained  in  crystals 
when  the  alcoholic  benzene  mother  liquors  from  the  quinoxaline  base 
are  mixed  with  ether  and  then  slowly  evaporated  ;  it  is  soluble  in 
benzene  and  ether,  but  only  sparingly  in  alcohol  and  light  petroleum, 
its  solutions  showing  a  beautiful  purple-red  fluorescence  ;  it  melts  at 
about  194 — 196°,  and  forms  a  stable  salt  with  sulphuric  acid. 

,   .  .        77-7    ^         .         7.              ^TT   ^NMo-NHPh 
n-MethyldiphenyldihydroqumoxaUne,         C6H4<     I  ,  is 

formed  when  benzoin  is  heated  with  methylorthophenylenediamine  at 
X(30 — 170°  for  5 — 6  hours  ;  it  crystallises  from  alcohol  in  concen- 
trically-grouped, yellow  needles,  melts  at  188°,  and  is  readily  soluble 
in  benzene  and  ether,  but  only  moderately  easily  in  alcohol,  and  very 
sparingly  in  light  petroleum  ;  its  solutions  show  a  greenish-yellow 
fluorescence.  It  is  a  feeble  base,  its  salts  being  partially  decomposed 
by  water ;  it  dissolves  in  concentrated  sulphuric  acid,  yielding  a 
yellow  solution,  which  first  changes  to  red  and  then  becomes  yellow 
again  on  the  addition  of  water.  When  the  quinoxaline  is  heated 
with  ferric  chloride  and  hydrochloric  acid  in  alcoholic  solution,  it  is 
converted  into  an  ammonium  base,  the  ferrichloride  of  which  crystal- 
lises in  long,  yellow  prisms.  F.   S.  K. 

Nitroso-derivatives  of  the  Thiazoles.     By  E.  Naf   (Annalen, 

265,    108— 128).— Diazothiazole  hydrate,  \\       J^C-W.N -OH,    or    a- 

pxT a 

mtrosoimidothiazoline,  M  >C!N'NO,  can  be  obtained  in  a  slightly 

impure  condition,  by  gradually  adding  a  well-cooled,  concentrated 
solution  of  sodium  nitrite  to  a  concentrated  aqueous  solution  of  amido- 
thiazole  nitrate  cooled  to  —10°  ;  the  amorphous,  orange-red,  floc- 
caknt  precipitate  is  quickly  separated  by  filtration  at  a  low  tempera- 
ture and  dried  in  a  desiccator.  It  is  very  unstable  when  moist,  and 
even  in  the  dry  state  it  gradually  turns  black  ;  when  quickly  heated, 
it  decomposes  at  about  140°  with  explosion.  It  is  soluble  in  alcohol 
and  ether,  but  insoluble  in  water  ;  its  conversion  into  chloro-  and 
bromo-thiazole  has  been  previously  described  by  Schatzmann  (this 
vol.,  p.  744). 

/u,-Imido-n-methyUhiazoline,  H  ]>C!NH,  is  formed  when  amido- 

thiazole  is  heated  vrith  methyl  iodide  in  methyl  alcoholic  solution  at 
130^  for  several  hours,  and  the  hydriodide  obtained  in  this  way 
decomposed  with  potash;  it  is  a  yellowish-brown,  very  hygroscopic, 
strongly  alkaline  liquid.  The  hydriodide,  041161^28,111,  crystallises  in 
colourless  plates,  and  melts  at  175°.  The  hydrochloride  crystallises 
from  water,  in  which  it  is  very  readily  soluble,  in  large  plates,  and 
inelts  at  97°  ;  the  platinochloride  is  sparingly  soluble. 

pXT Q 

U'Methylimidothiazoline,     M  >C!NMe,  is  produced  when  an 
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aqueous  solution  of  methyltliiocarbamide  is  warmed  with  dichlor- 
ether;  it  is  a  yellowish -brown  oil,  which,  on  keeping,  gradually 
solidifies  to  a  mass  of  very  hygroscopic  crystals.  The  Jiydi'ochloride, 
C^HgN'aSjHCl,  is  a  semi-crystalline,  hygroscopic  compound  melting  at 
79 — 80°.     The  platinochloride  crystallises  in  long  needles. 

JDimethylimidothiazoUne,   i\  ^-CixSTMe,    can   be   obtained    by 

methylating  either  of  the  bases  just  described,  but  more  conveniently 
by  warming  an  aqueous  solution  of  dimethylthiocarbamide  with 
dichlorether  ;  it  is  a  hygroscopic  liquid. 

The  hydrocJdoride,  C5HftN2S,HCl,  crystallises  well,  and  melts  at 
222°. 

fn-Nitroso-n-metTiylimidotliiazoline,  ppr.ivrM  !^^-N'NO,  is  preci- 
pitated in  yellow,  lustrous  plates  when  a  concentrated  solution  of 
sodium  nitrite  is  added  to  a  solution  of  /t-imidomethylthiazoline 
hydrochloride  in  well-cooled,  very  dilute  hydrochloric  acid  ;  it  melts 
at  161°  with  a  slight  explosion,  and  is  soluble  in  alcohol  and  ether, 
but  only  sparingly  in  water.  The  dry  compound  is  stable,  and 
dissolves  unchanged  in  alkalis,  but  when  treated  with  concenti'ated 
mineral  acids,  or  with  powerful  reducing  agents,  it  is  reconverted 
into  yit-imidomethylthiazoline. 

pXJ o 

n'MethylthiazolineJiydrazine,    H  >C!N'NH2,     is     formed    in 

small  quantities  when  an  alcoholic  solution  of  the  preceding  com- 
pound is  mixed  with  excess  of  zinc-dust,  and  acetic  acid  gradually 
added  to  the  well- cooled  mixture  ;  it  is  a  yellow,  disagreeably  smell- 
ing oil.  The  hydrocliluride,  CjHiNaSjHCl,  and  the  sparingly  soluble 
picrate  crystallise  in  yellow  needles. 

pTT O 

n-Niiroso-^-metJiylimidothiazoline,  M  ^C!NMe,  can  be  ob- 

tained by  treating  /t-methylimidothiazoline  with  nitrous  acid  under 
the  conditions  given  above ;  it  forms  small,  yellowish  crystals,  has  a 
characteristic  odour  recalling  that  of  acetamide,  and  is  much  more 
unstable  than  the  isomeride  described  above,  being  converted  into 
resinous  products  on  keeping  in  a  dry  condition,  or  on  boiling  with 
water  or  alcohol.  It  turns  black  when  slowly  heated,  and  melts  at 
about  140°,  but  when  heated  quickly  it  explodes  at  about  110 — 120°  ; 
it  is  freely  soluble  in  alkalis  and  in  ammonia,  by  which  it  is  com- 
pletely decomposed.  The  corresponding  hydrazine  could  not  be 
obtained. 

The  hydrochloride  of  a  base  which  the  author  names  thiazoletriazole, 

g C'N" 

CH<^  l'    ^CH,  is  formed  when  freshly  prepared  w-nitroso-/t- 

methylimidothiazoline  is  dissolved  in  well-cooled  10  per  cent,  hydro- 
chloric acid,  and  the  solution  warmed  until  no  further  evolution  of 
gas  takes  place  ;  on  keeping  for,  some  time,  the  hydrochloride, 

C4H:3:N^,S,HC1  +  2HoO, 
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is  deposited  in  needles,  whicli  turn  brown  and  lose  their  water  at 
130—140°.  and  melt  at  210—220°.     The  hydrobromide, 

C^HaNaS/HBr  +  2H2O, 

forms  long,  prismatic  crystals,  turns  brown  on  keeping,  loses  its 
water  at  130 — 140°,  and  decomposes  completely  at  a  higher  tempera- 
ture, but  without  melting.  The  free  base  is  a  brown  oil,  which 
gradually  solidifies  to  a  vitreous  mass ;  it  is  very  readily  soluble  in 
water,  has  an  alkaline  reaction,  and  reduces  Fehling's  solution ;  when 
its  hydrochloride  is  treated  with  sodium  nitrite  in  aqueous  solution,  a 
large  quantity  of  u-nitroso-/t-metbylimidothiazoline  is  formed. 

^-Fhenylimidothiazoline,  CgHgNoS,  prepared  by  treating  dichlorether 
with  phenylthiocarbamide  and  decomposing  with  potash  the  salt  pro- 
duced, crystallises  from  alcohol,  ether,  and  benzene  in  small,  colourless 
needles,  and  melts  at  124° ;  its  salts  are  not  easily  obtained  in 
crystals. 

Diphenylimidothiazoline,  Ci5Hi2^2S,  obtained  from  diphenylcarb- 
amide  in  like  manner,  is  a  granular,  crystalline  substance  meltincy  at 
105°. 

jii-Phenyl-n-nitrosoimidothiazoline,  C9H7N3SO,  is  precipitated  in  the 
form  of  a  microscopic,  crystalline  powder  on  treating  ^u-phenylimido- 
thiazoline  with  sodium  nitrite  in  well- cooled,  dilute  hydrochloric  acid 
solution  ;  it  forms  yellow  crystals,  melts  at  58°,  and  decomposes  on 
keeping.  It  is  insoluble  in  alkalis,  and,  when  treated  with  acids,  it  is 
reconverted  into  yu-phenylimidothiazoline.  F.  S.  K. 

Action  of  Hydriodic  Acid  on  Quinine  and  Cinchonine.    By 

E.  LiPPMANN  and  F.  Fleissner  (Ber.,  24,  2827— 2829).— The  action 
of  hydriodic  acid  on  quinine  is  similar  to  that  of  hydrochloric  or 
hydrobromic  acid  on  the  base  (Monatsh.,  12),  and  leads  to  the  forma- 
tion of  hydriodoquinine  hydriodide,  CaoHoiNsOajSHI,  which,  on 
treatment  with  ammonia,  yielded  hydriodoquinine,  C2oH2iN'202HI, 
with  the  elimination  of  2  mols.  of  hydrogen  iodide.  When  boiled 
with  alcoholic  potash,  hydriodoquinine  is  converted  into  iso- 
quinine.  A  better  yield  of  this  base  is  obtained  by  heating  hydriodo- 
quinine hydriodide  with  water  at  150 — 160°  for  about  six  hours, 
adding  the  pale-yellow  solution  to  aqueous  ammonia,  extracting  with 
ether,  and  drying  the  ethereal  solution  over  caustic  potash.  After  a 
short  time,  the  sparingly  soluble  isoquinine  crystallises  from  the  solu- 
tion, and  a  further  quantity  can  be  obtained  by  evaporation,  the 
ethereal  mother  liquor  containing  quinine. 

Hydriodo cinchonine  hydriodide^  Ci9H22N20,3HI,  is  formed  when  , 
cinchonine,  free  from  sulphuric  acid,  is  slowly  stirred  into  warm 
hydriodic  acid  (sp.  gr.  1*7 — 1'8),  and  can  be  freed  from  cinchonine 
hydriodide  by  washing  the  crystalline  precipitate  with  alcohol.  It 
crystallises  in  small,  bright-yellow,  lustrous  prisms,  decomposes  when 
heated  at  215°,  and  dissolves  sparingly  in  alcohol  and  cold  water,  but 
easily  in  hot  water.  On  digestion  with  warm,  dilute  aqueous  am- 
monia, it  is  converted  into  hydriodocinchonine,  C19H22N2OHI,  which 
crystallises  in  slender,  silky  needles,  melts  at  158 — 160°,  dissolves 
very   sparingly  in   ether,  but  more  easily  in  alcohol,  and  yields  a 

VOL.  LX.  5   i 
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platinochloride  of  the  composition  C19H22N2OHI  +  HaPtCle-  Cinchonine 
is  regenerated  when  hydriodoeinchonine  hydriodide  is  heated  with 
water  under  pressure.  W.  P.  W. 

Quinethyline.  By  E.  Geimaux  and  A.  Arxaud  {Compt.  rend.,  112, 
1364 — 1367). — It  has  been  shown  in  a  former  communication  that 
quinine  is  a  methyl  ether  of  cupreine ;  quinethyline  is  the  corre- 
sponding ethyl  ether.  It  is  prepared  from  specially  purified  cupreine 
as  follows: — A  molecular  proportion  of  dry  cupreine  is  dissolved  in 
alcohol,  to  which  has  been  added  I^  mols.  of  sodium,  and  heated  in 
sealed  tubes,  at  95 — 100°  with  If  mols.  of  ethyl  nitrate  for  from 
12  to  15  hours.  The  alcohol  is  distilled  off,  the  residue  taken  up 
with  acidified  water,  an  excess  of  soda  added,  and  the  new  base 
extracted  with  ether.  The  ethereal  solution  is  then  shaken  with  dilute 
sulphuric  acid,  the  aqueous  solution  separated  from  the  ether,  heated 
on  the  Avater-bath,  and  carefully  neutralised  by  ammonia.  When 
'the  concentrated  liquor  is  cooled,  strongly  coloured  basic  sulphate 
of  the  base  separates.  The  crude  product  is  converted  into  the 
normal  sulphate,  which  is  purified  by  heating  with  animal  char- 
coal and  subsequently  recrystallising  it  from  boiling  water.  The 
base  is  precipitated  from  a  cold,  concentrated  solution  of  the  normal 
sulphate  by  the  addition  of  a  slight  excess  of  ammonia.  The  precipi- 
tate is  white  and  amorphous,  much  resembling  quinine;  it  consists  of 
hydrates  melting  at  60". 

The  dry,  pulverulent  base  may  be  obtained  by  desiccating  in  dry 
air,  and  afterwards  heating  at  100 — 120°  ;  it  melts  at  160°.  It  is 
very  soluble  in  all  the  ordinary  solvents  for  alkaloids,  and  yields  very 
fluorescent  solutions  with  excess  of  sulphuric  acid.  It  does  not 
crystallise  from  alcohol,  behaving  in  exactly  the  same  way  as  quinine. 
Large,  colourless,  transparent  crystals  of  a  hydrate  may  easily  be 
obtained.  The  base  is  laevorotatory ;  its  solution  in  absolute  alcohol 
gives  [a]i>  =  —169-4°. 

The  normal  sulphate,  C2iH26N202,S04H2  -+-  8H2O,  crystallises  in 
large,  colourless,  eight-sided  prisms,  efflorescing  rapidly  in  the  air. 
It  dissolves  in  51  "1  parts  of  water  at  19°,  and  is  very  soluble  in 
boiling  water.  When  heated  with  the  calculated  quantities  of  hydr- 
iodic  acid  and  iodine  in  alcoholic  solution,  it  yields  small,  garnet-red 
needles  differing  from  the  plates  of  herapathite  given  by  quinine. 

The  basic  sulphate,  (CaiH26N202)2,S04H2  -H  H2O,  is  readily  prepared 
from  the  normal  sulphate  by  dissolving  the  latter  in  boiling  water 
and  neutralising  exactly  with  dilute  ammonia,  using  litmus  as  indi- 
cator. It  forms  crystalline  plates  of  a  silky  lustre,  requiring  397  parts 
of  water  for  solution  at  15°.  Its  solution  in  dilute  hydrochloric  acid 
gives  [a]])  =  — 233'1°.  The  yield  of  pure  basic  sulphate  was  about 
35  parts  per  100  of  cupreine  taken.  W.  T. 

Hydrastine.     By  M.  Fkeund  and  C.  Dormeyeb  (Ber.,  24,  2730 — 

6  2 

2741).— Hydrohydrastinine,      CH2<^>C6H2<       "^  I  (compare 

U  L'Xl2'C/il2 

5  3 
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Freund  and  Will,  Abstr.,  1887,  383),  is  best  prepared  by  reducing 
hydrasfcinine  with  8  per  cent,  sodium  amalgam  in  dilute  snlpliuric 
acid  solution ;  the  yield  of  crystalline  product  is  90  per  cent,  of  the 
base  employed. 

Hydrohydrastinine  methiodide,  CnHuNOaiMel,  is  deposited  in  colour- 
less crystals  when  a  slight  excess  of  the  theoretical  quantity  of  methyl 
iodide  is  added  to  a  methyl  alcoholic  solution  of  hydrohydrastinine, 
and  the  mixture  kept  for  some  time ;  it  crystallises  from  hot  water 
in  needles,  and  fi^om  dilute  alcohol  in  iridescent  plates,  melts  at 
227 — 228°,  and  is  not  acted  on  by  boiling,  concentrated  potash,  or 
when  melted  with  potash.  The  platinochloride,  (Ci3HifiN02Cl)2,PtCl4, 
is  formed  when  an  aqueous  solution  of  the  methiodide  is  digested 
with  silver  chloride,  and  the  filtrate  treated  with  platinic  chloride ; 
it  crystallises  from  hot  water  in  well-defined  needles,  and  melts 
at  230°. 

Methylhydrohyd^'astinine,  CH2<Q>C6H2<pTT«r«TT  ^  can  be  ob- 
tained by  digesting  an  aqueous  solution  of  the  methiodide  just 
described  with  silver  chloride,  and  decomposing  the  product  with 
boiling,  concentrated  potash ;  it  is  an  almost  colourless,  moderately 
mobile  oil,  having  an  amine-like  odour,  and  strong  basic  properties ; 
it  is  soluble  in  ether,  alcohol,  and  carbon  bisulphide,  and  cannot  be 
distilled.  The  hydriodide,  Ci2Hi5N02,HI,  is  easily  obtained  by  dis- 
solving the  base  in  dilute  hydrochloric  acid,  and  adding  potassium 
iodide  to  the  solution ;  it  crystallises  from  hot  water  in  colourless, 
lustrous,  hexagonal  prisms,  melts  at  220 — 221°,  and  is  decomposed  by 
potash.  On  adding  potassium  dichromate  to  a  dilute  solution  of  the 
hydriodide,  a  golden-yellow  substance  is  precipitated  in  needles 
which  melt  at  150^  with  decomposition.     The  platinochloride, 

(Ci2Hi5N02)2,H2PtCl6, 

separates  from  hot  alcohol  and  water  in  ill-defined  crystals,  and  melts 
at  171°.  The  methiodide,  Ci2Hi5N02,MeI,  is  formed  by  the  direct 
combination  of  the  base  with  methyl  iodide  in  alcoholic  solution;  it 
crystallises  from  hot  water  in  transparent,  hexagonal  prisms,  melts  at 
216 — 217°,  and  is  not  decomposed  by  boiling  concentrated  alkalis. 
The  methochloride,  Ci2Hi5N02,MeCl,  is  obtained  in  the  form  of  micro- 
scopic, hexagonal  prisms  when  an  aqueous  solution  of  the  methiodide 
is  digested  with  silver  chloride,  and  the  filtrate  evaporated ;  it 
crystallises  from  alcohol  in  lustrous  plates  melting  at  211°.  Its 
platinochloride,  (Ci3Hi8N02Cl)2,PtCl4,  is  an  indistinctly  crystalline 
compound  Avhich  melts  at  221°,  and  is  almost  insoluble  in  water; 
the  corresponding  aurochloride,  Ci3Hi8"N'02Cl,AuCl3,  is  a  yellow, 
crystalline,  sparingly  soluble  substance  melting  at  153°.  The 
ammonium  base,  Ci2Hi5N02,MeOH,  is  a  strongly  alkaline  syrup, 
readily  soluble  in  water. 

Bromomethylhydrohydrastinine,  Ci2Hi4"N'02Br,  is  obtained  when 
methylhydrohydrastinine  is  treated  with  bromine  in  carbon  bisulphide 
solution  until  a  permanent  coloration  is  produced,  and  the  brown, 
:semi-solid  product  agitated  with  dilute  soda.  It  crystallises  from  hot 
water  in  octahedra,  melts  at  187°,  and  is  soluble  in  alcohol. 

5  i  2 
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Bromohydroxymethylhydrohi/drastiniiie  methiodide, 

is  formed  when  an  aqneous  solution  of  methjlhjdrohydrastinine 
methochloride  is  treated  with  bromine- water  until  a  permanent  color- 
ation is  produced,  and  the  concentrated  solution  of  the  product  mixed 
with  potassium  iodide ;  it  crystallises  from  water  in  colourless  prisms 
melting  at  177°.  F.  S.  K. 

Pseudotropine.  By  C.  Liebermann  {Ber.,  24,  2587). — The 
author  has  examined  the  products  of  oxidation  of  pseudotropine. 
The  method  employed  is  the  same  as  that  employed  for  the  oxidation 
of  ecgonine  and  tropme  (Abstr.,  1890,  1449 ;  this  vol.,  p.  749).  The 
main  product  is  tropic  acid.  It  shows  all  the  properties  formerly 
assigned  to  this  compound,  has  the  same  solubility  in  water  and 
alcohol,  has  a  strongly  acid  reaction,  melts  at  251°,  and  dissolves 
copper  oxide  and  silver  oxide.  The  silver  solution  deposits  a  metallic 
mirror  on  warming.  The  solution  of  the  acid  reduces  potassium 
permanganate.  The  copper  salt,  dried  at  125*^,  has  the  composition 
CsHizNOi'CuOH.  Together  with  the  above  acid,  ecgoninic  acid  is 
also  obtained.  E.  C.  R. 

Alkaloids  of  the  Areca  Nut.  By  E.  Jahns  {Ber.,  24,  2615— 
2617  ;  compare  this  vol.,  p.  94). — Further  investigation  has  shown 
that  both  arecoline  and  areca'idine  exist  ready  formed  in  the  areca 
nut,  and  that  the  latter  is  not  derived  from  the  former  in  the  process 
of  extraction.  Areca'idine  and  arecaine  are  most  easily  separated  by 
treatment  with  hydrochloric  acid  and  methyl  alcohol,  since  the 
former  is  thereby  converted  into  its  methyl  derivative,  arecoline, 
whilst  the  latter  remains  as  hydrochloride. 

The  examination  of  larger  quantities  of  material  has  led  to  the  dis- 
covery of  a  fifth  alkaloid  in  areca  nut.  This  has  been  termed  guva- 
cine,  from  guvaca,  the  Indian  name  for  the  areca  palm.  Guvacine, 
C6H9NO2,  forms  small,  lustrous,  anhydrous  crystals,  melts  at 
271 — 272°  with  decomposition,  and  has  a  neutral  reaction.  It  does 
not  dissolve  in  ether,  chloroform,  benzene,  or  strong  alcohol,  but  is 
tolerably  soluble  in  water  and  dilute  alcohol,  although  to  a  less 
degree  than  the  other  two  crystalline  alkaloids.  The  salts  crystallise 
well,  have  an  acid  reaction,  and  resemble  the  base  in  their  behaviour 
with  the  ordinary  solvents.  The  hydrochloride,  C6H9N02,HC1,  crystal- 
lises in  broad,  flat,  anhydrous  prisms,  and  is  tolerably  soluble  in  water, 
but  only  very  sparingly  in  dilute  hydrochloric  acid  ;  the  sulphate 
forms  silvery  scales  ;  the  nitrate  crystallises  in  lustrous  prisms.  The 
platinochloride,  (C6H9N02)2,H2PtCl6  +  4H2O,  crystallises  from  water 
in  hexagonal  prisms  resembling  those  of  the  choline  derivative,  and 
melts  at  211"  with  frothing  and  decomposition,  whilst  the  auro- 
chloride,  06119^02,11  Audi,  forms  broad,  flat  prisms  which  melt  at 
about  194 — 195°.  Search  is  being  made  for  other  alkaloids  in  the 
areca  nut,  W.  P.  W. 
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feLupinidine  from  White  Lupines  (Lupinus  albus,  Lin.).  By 
.  Campani  and  S.  Grimaldi  {L'Orosi,  14,  19 — 24,  and  Gazzetta, 
21,  432 — 437). — After  au  historical  review  of  tlie  subject,  the 
authors  describe  their  method  of  preparing  considerable  quan- 
tities of  the  extract  of  lupines,  and  of  separating  the  alkaloid 
bs  platinochloride.  This  salt  has  the  composition  (CsHi5N)2,H2PtCl6 
2H2O,  as  stated  by  Baumert  (Aimalen,  224,  325).  The  free 
Jkaloid,  lupinidine,  CsHislS',  when  freshly  prepared,  is  a  pale- 
rellow,    heavy,    oily,    alkaline    liquid,    with    an    extremely    bitter 

id  pungent  taste;  it  is  freely  soluble  in  water  and  alcohol,  but 
mly  sparingly  in  ether.  It  hardens  on  exposure  to  air,  acquiring  a 
rellowish-brown  colour.  If  it  is  kept  for  a  ^ew  days  in  a  sealed  tube, 
groups  of  white,  acicular  crystals  separate,  and  gradually  increase 
Lntil  the  presence  of  liquid  is  almost  concealed.  This  is  probably  due 
to  the  presence  of  a  crystallisable  hydrated  lupinidine,  08Hi5N^,H2O, 
lide  by  side  with  the  anhydrous  alkaloid.  According  to  Bufalini, 
>'5  c.c.  of  the  solution  of  the  hydrochloride  causes  death  in  frogs  in 

couple  of  hours,  symptoms  of  general  paralysis  being  previously 
induced.  S.  B.  A.  A. 

Formation  of  Carbamide  by  the  Decomposition  of  Arginine. 

By  E.  ScHULZE  and  A.  Likiernik  (Ber.,  24,  2701— 2704).— When 
arginine  (compare  Schulze,  this  vol.,  p.  857)  is  boiled  with  a  saturated 
solution  of  barium  hydroxide,  it  is  decomposed  with  formation  of 
carbamide ;  it  shows,  therefore,  a  behaviour  similar  to  that  of  lysatine 
(compare  Drechsel,  this  vol.,  p.  95).  F.  S.  K. 

Heat-coagulation  of  Prote'ids.  By  J.  Corin  and  Q.  Ausiaux 
{^Bullet,  de  VAcad.  roy.  de  Belgique,  21,  345 — 361). — In  a  number  of 
experiments  made  with  ox-serum,  the  statement  made  by  Halliburton 
(./,  Physiol.,  5),  that  two  serum-albumins,  separable  by  fractional 
heat-coagulation,  are  present,  is  confirmed.  The  temperatures  of 
coagulation  found  were  73 — 74°  and  79 — 80°  respectively.  These 
temperatures  are  rather  lower  than  those  given  by  Halliburton,  as  the 
true  temperature  of  coagulation  is  taken  as  the  point  when  opales- 
cence first  occurs.  In  this  last  point  they  agree  with  Haycraft  and 
Duggan,  but  differ  from  them  in  finding  that  the  concentration  of  a 
solution  of  proteid  has  very  little  influence  on  the  temperature  of 
coagulation  ;  the  acidity,  however,  must  be  kept  constant. 

W.  D.  H. 

Toxalbumin  Secreted  by  the  Microbe  of  Blennorhagtc  Pus. 
By  HuGOUXENQ  and  Eraud  (Gompt,  rend.,  113, 145 — 147). — Peptonised 
beef  tea  that  has  served  for  the  cultivation  of  the  micrococcus  of 
blennorhagic  pus,  when  filtered  through  porcelain  and  mixed  with 
excess  of  alcohol,  yields  a  solid  substance,  which,  when  redissolved  in 
-water,  again  filtered  through  porcelain,  and  again  precipitated  by 
alcohol,  yields  an  amorphous,  yellowish-white  solid,  very  soluble  in 
water,  and  resembling  the  albuminoids  in  its  chemical  and  physical 
'properties.  It  is  not  coagulated  by  heat,  or  by  nitric  acid,  is  slowly 
precipitated  by  potassium  ferrocyanide  and  acetic  acid,  but  not  by 
magnesium  sulphate.  It  has  no  diastatic  action  on  starch,  sugar,  or 
fibrin,   and,   when   exposed  to   air  in  a  moist  condition,  it  putrefies 
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rapidly,  with  development  of  a  very  peculiar  odour.  It  leaves  no 
appreciable  residue  on  incineration,  contains  phosphorus  and  11-45  per 
cent,  of  nitrogen,  but  is  free  from  sulphur.  A  solution  of  the  tox- 
albumin  sterilised  by  filtration  has  no  injurious  effect  when  injected 
under  the  skin  of  the  dog,  and  placed  on  the  eye,  or  in  the  urethra, 
but  if  injected  into  the  testicle  it  causes  suppuration  and  complete 
atrophy.  No  similar  effects  are  produced  by  the  sterilised  beef  tea  or 
the  peptone. 

If  a  solution  of  asparagine  containing  meat  ashes  is  used  as  the 
cultivation  fluid,  the  microbe  develops  more  slowly,  and  no  toxalbumin 
is  formed.  It  follows,  therefore,  that  the  latter  is  not  simply  a  secre- 
tion of  the  microbe,  but  results  from  its  action  on  the  peptone. 

C.  H.  B. 

Conversion  of  Carboxy-hsemoglobin  into  Methaemoglobin, 
and  Detection  of  Carbonic  Oxide  in  Blood.  By  H.  Bertix- 
Sans  and  J.  Moitessier  (Compt.  rend.,  113,  210 — 211). — The  authors 
find  that,  contrary  to  the  statements  of  Weil  and  of  von  Anrep, 
when  carboxy-haemoglobin  is  mixed  with  potassium  ferricyanide,  no 
compound  of  carbonic  oxide  and  methaemoglobin  is  formed,  but  the 
product  is  simply  a  solution  of  carbonic  oxide  in  a  solution  of  met- 
haemoglobin, from  which  it  is  expelled  by  the  passage  of  hydrogen  or 
carbonic  anhydride,  or  by  being  placed  in  a  vacuum,  as  easily  as  it  is 
from  its  solution  in  water. 

In  order  to  detect  carbonic  oxide  in  blood,  the  latter  is  diluted  with 
twice  its  volume  of  water,  and  mixed  with  sufficient  powdered  potassium 
ferricyanide  to  ensure  complete  conversion  into  methfemoglobin.  The 
flask  is  then  made  vacuous,  and  the  gas  pumped  out  is  passed  into  a 
solution  of  oxyhaemoglobin  contained  in  a  suitable  absorption  tube. 
With  400  c.c.  of  blood,  a  quantity  of  carbonic  oxide  amounting  to 
only  one-fifteenth  of  its  volume,  can  be  recognised.  C.  H.  B. 


Physiological    Chemistry, 


Diastatic  Action  of  Human  Saliva.  By  A.  Schlesinger 
(^Yirchow'^'.  Archiv,  125,  146—181,  and  340— 363).— The  diastatic 
activity  of  saliva  was  estimated  in  a  number  of  cases  of  healthy  and 
diseased  persons.  The  smallest  ferment  activity  was  found  in  a  case 
of  diabetes  mellitus  (0'42  per  cent.),  and  in  a  case  of  phthisis  (0'45). 
The  other  cases  of  diabetes  show  a  slight  diminution,  as  do  also  the 
other  cases  of  phthisis,  tjphoid,  chronic  nephritis,  mercurial  saliva- 
tion, iodism,  articular  rheumatism,  dyspepsia,  cancer,  and  jaundice. 
In  spinal  paralysis,  no  difference  was  observed.  The  eight  normal 
cases  showed  only  slight  differences  ;  the  greatest  difference  being  0*097 
(0'878  and  0'781).  In  young  children,  the  ferment  activity  is  rather 
less  than  in  adults. 

The  addition  of  an  alcoholic  solution  of  thymol  for  antiseptic  pur- 
poses lessened  the  diastatic  activity  in  one-half  of  the  normal,  and  one- 
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third  of  the  pathological  cases  ;  in  the  remaining  two-thirds,  it  did 
not ;  the  hindering  influence  is  believed  to  be  due  both  to  the  thymol 
and  the  alcohol,  chiefly  on  the  bacteria  in  the  saliva,  which  appear  to 
be  more  abundant  in  pathological  than  in  healthy  saliva.  A  very 
complete  history  of  the  subject  and  bibliography  are  given. 

W.  D.  H. 

Gelatin  as  a  Reagent  for  the  Detection  of  Tryptic  Enzymes. 
By  C.  Fermi  (Chem.  Centr.,  1891,  ii,  87  ;  from  Arch.  Hygiene,  12, 
240 — 260). — In  place  of  fibrin,  the  author  has  successfully  employed 
gelatin  as  a  means  of  detecting  the  presence  of  proteolytic  enzymes. 
The  gelatin  is  prepared  from  5 — 10  grams  of  pure  gelatin,  and 
93  grams  of  aqueous  thymol  or  phenol  solntion ;  5 — 10  c.c.  of  this 
gelatin  is  run  into  a  test-tube,  allowed  to  solidify,  and  the  solution 
under  examination,  to  which  a  little  thymol  or  phenol  has  been  added, 
is  run  on  to  the  surface.  If  at  the  end  of  five  or  six  days  the  gelatin 
shows  no  signs  of  liquefying,  the  absence  of  enzymes  is  established. 
By  means  of  this  reagent  placed  in  graduated  cylinders,  the  author 
has  been  enabled  to  study  the  properties  of  the  unorganised  ferments, 
and  their  behaviour  with  animal  and  vegetable  tissues. 

J.  W.  L. 

Neutral  Sulphur  and  Metabolism.  By  Rudenko  {Virchow's 
ArcMv,  125,  102 — 114). — In  addition  to  the  sulphur  present  in  the 
urine  as  sulphates  (preformed  and  ethereal),  there  is  an  organic  sub- 
stance or  substances,  which  contain  the  so-called  non- oxidised  or 
neutral  sulphur.  The  amount  of  this  present  varies  considerably, 
and  a  quantity  of  it  was  prepared  from  dogs'  urine.  The  following 
general  conclusions  from  experiments  and  observations  in  cases  of 
disease  are  given  : — 

(1.)  Many  processes  which  increase  the  decomposition  of  the  body 
prote'ids  do  not  raise  also  the  power  of  oxidation,  but  lessen  it.  This 
is  indicated  by  the  lactic  acid  which  appears  in  the  urine  in  phos- 
phorus poisoning,  the  sugar  in  carbonic  oxide  poisoning,  and  the 
sarcolactic  acid  that  occurs  in  the  urine  during  artificial  dyspnoea 
(Hoppe-Seyler)  comes  under  the  same  category. 

(2.)  In  certain  circumstances,  not  well  explicable,  the  neutral 
sulphur  administered  to  dogs  undergoes  complete  oxidation  in  the 
body ;  but  the  separation  from  the  organism  takes  much  longer 
than  if  the  same  element  were  given  combined  as  sulphuric  acid. 

W.  D.  H 

Influence  of  Sulphonal  on  Proteid  Metabolism.  By  M. 
Hahn  {Virchow^s  Archiv,  125,  182 — 188). — Several  observers 
having  shown  that  certain  narcotics  increase  nitrogenous  metabolism, 
it  was  considered  advisable  to  investigate  the  question  so  far  as  it 
relates  to  sulphonal.  A  series  of  observations  were  made  on  a  dog, 
for  periods  without,  and  for  periods  with,  the  administration  of  the 
drug,  in  addition  to  the  food.  The  body  weight,  the  nitrogen 
ingested  and  excreted,  the  sp.  gr.  and  amount  of  the  urine,  and  the 
sodium  chloride  in  it,  are  given  in  tabular  form.  The  periods  during 
which  sulphonal  was  given  were  two  in  number.  The  first  pro- 
duced an  increased  output  of  nitrogen,  which  lasted  for  a  week  or 
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m3re  after  the  drug  was  stopped.  In  the  second  experiment,  the 
excretion  of  nitrogen  was  somewhat  diminished,  but  there  was  a 
good  deal  of  diarrhoea,  which  increased  the  difficulties  of  the  experi- 
ment, w^hich  therefore  demands  repetition.  In  both  cases  the  output 
of  sodium  chloride  was  increased.  W.  D.  H. 

Tissue  Fibrinogens.  Bj  A.  E.  Wright  (Brit.  Med.  Joum.,  ii, 
1891,  641 — 644). — Wooldridge's  "  tissue  fibrinogens  "  were  prepared 
from  testis  and  thymus  by  precipitating  them  from  an  aqueous  extract 
of  the  organs  by  means  of  acetic  acid.  They  were  found  to  give  the 
biuret  reaction,  and  the  nitric  acid  test  for  proteoses,  but  the  opinion 
is  expressed  that  they  are  not  proteoses,  but  substances  from  which 
proteoses  are  readily  formed.  Further  investigation  showed  that 
they  were  nucleo-albumins.  The  question  whether  injection  of  solu- 
tions of  tissue  fibrinogens  acts  protectively  against  the  Bacillus 
anthracis  was  tested  on  rabbits.  The  results  are  inconstant,  but  tend 
to  show  that  there  is  a  certain  amount  of  immunity  produced. 

W.  D.  H. 

Decomposition  of  Albumin  in  Fasting.  By  I.  Munk  {Bled. 
Cent,'.,  20,  521—522;  from  Cent.  Med.  Wiss.,  27,  833— 83G).— In 
opposition  to  Klempercr's  view  that  the  value  for  the  loss  of  nitrogen 
(average  11*3  grams  a  day)  obtained  in  the  fasting  experiment  made 
on  Cetti  by  Senator,  Zuntz,  and  others  was  high  owing  to  tuberculosis 
the  author  obtained  exactly  the  same  mean  result  in  an  experiment 
with  a  perfectly  healthy  man  who  fasted  for  six  days.  Voit  obtained 
the  same  result  in  a  series  of  experiments  with  young  men.  Finally 
Succi,  during  a  fast  of  10  days,  lost  an  average  daily  amount  of  10*7 
grams  of  nitrogen.  The  chief  factors  which  determine  the  loss  of 
nitrogen  are  the  small  amount  of  fat  in  the  body  and  the  large 
amount  of  water  consumed.  It  was  observed  that  on  the  two  days 
following  the  fast,  when  albumin  (101  grams),  fat  (139  grams),  and 
carbohydrates  (309  grams)  were  given,  only  54  grams  of  albumin  was 
decomposed  and  quite  40  grams  deposited ;  owing  to  the  con- 
sumption of  non-nitrogenous  matter,  the  loss  of  nitrogen  was  reduced 
to  8-3  grams.  N.  H.  M. 

Influence  of  Increased  Muscle  Activity  on  the  Decomposi- 
tion of  Albumin.  By  F.  Hirschfeld  {Bied.  Centr.,  20,  519—520; 
from  Centr.  Med.  Wiss.,  29,  66 — 67). — The  author,  in  experiments 
made  on  himself,  estimated  the  daily  nitrogen  secretions,  first,  with  a 
mixed  diet  containing  albumin  (162  grams),  fat  (167  grams),  and 
carbohydrates  (327  grams)  ;  and  then  with  a  diet  containing  albumin 
(37 — 43)  grams,  fat  (164 — 183  grams),  and  carbohydrates  (379 — 408 
grams).  The  increased  muscle  activity  consisted  in  doing  hard  work 
for  six  hours  daily,  and  in  ascending  400 — 500  metres.  With  suffi- 
cient food,  it  was  found  that  the  decomposition  of  albumin  was  not 
increased,  whether  the  food  contained  much  or  little  albumin.  If, 
however,  the  food  is  insufficient,  a  considerable  loss  of  albumin  takes 
place.  During  three  days  of  rest  the  author  lost  To,  21,  and  46 
grams  of  nitrogen,  and  during  three  days,  on  which  he  worked,  2*1, 
5*1,  and  6  grams  of  nitrogen.    The  results  explain  those  of  Argutinsky, 
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who  found  the  amoant  of  albumin  decomposed  after  mnsciilar  exertion 
to  be  increased  when  the  feeding  was  insufficient.  N.  H.  M. 

Importance  of  Asparagine  for  Feeding.  B\r  J.  Konig  (Bied. 
Centr.,  20,  515—516;  from  Centr.  Med.  Wiss.,  28,  849— 852).— After 
Pfeiffer  and  Schulze  showed  that  in  germinating  plants,  asparagine  is 
formed  from  decomposing  reserve  albumin,  that  the  asparagine  remains 
as  such  in  air  free  from  carbonic  anhydride,  whilst  in  presence  of 
carbonic  anhydride  it  disappears,  probably  again  yielding  albumin,  it 
seemed  likely  that  asparagine  might  in  the  animal  organism  be  re- 
generated into  albumin  when  a  food  is  used  wliich  is  poor  in  nitrogen 
bat  rich  in  carbohydrates ;  or  at  least,  that  it  might  economise 
albumin.  The  experiments  of  Weiske,  Kennepohl,  Schulze,  and 
others  with  rabbits,  fowls,  geese,  sheep,  and  cows  supported  this  view, 
showing  that  asparagine  gives  rise  to  deposition  of  albumin  and  to 
increased  milk  production.  On  the  other  hand,  Munk  found  that  in 
the  case  of  a  dog  fed  exclusively  with  meat,  or  with  a  mixture  of 
meat  and  carbohydrates,  there  was  no  diminution,  but  rather  a  slight 
increase,  in  the  amount  of  albumin  lost.  Knieriem,  who  also  experi- 
mented with  a  dog,  found  no  increase  in  the  amount  of  urine  when 
asparagine  was  given,  v.  Voit  and  Politis,  in  experiments  with  rats, 
found  that  asparagine  did  not  give  rise  to  any  saving  of  albumin.  The 
results  of  Zuntz  and  Hagemann  pointed  to  the  same  conclusion.  The 
author  considers  the  question  to  be  still  an  open  one.         N.  H.  M. 

Influence  of  Acid  Mineral  Salts  on  the  Composition  of 
Bones.  By  H.  Weiske  {Landw.  Versuchs- Stat,  39,  24<l — 268;  com- 
pare this  vol.,  p.  848). — The  experiments  were  again  made  with 
rabbits  ;  they  were  all  of  the  same  litter,  and  were  107  days  old.  The 
object  w^as  to  ascertain  the  effect  of  a  food  with  an  alkaline  ash  (hay) 
with  or  without  oats,  as  compared  with  a  food  which  gives  an  acid 
ash  (oats),  and  partly  with  addition  of  di hydrogen  sodium  phosphate. 
The  exclusive  use  of  oats  might  have  some  action,  and  the  addition  of 
the  acid  salt  would  intensify  the  action.  The  urine  of  the  rabbits  fed 
with  hay  (0)  and  with  hay  and  oats  (1  and  2)  was  alkaline,  but  where 
oats  was  given  alone  (3  and  4)  and  with  the  salt  (o  and  6),  the  urine 
was  respectively  distinctly  and  strongly  acid.  The  following  table 
shows  the  initial  and  final  weights  in  grams  of  each  rabbit  (the 
experiment  lasted  three  months),  and  the  weight  of  the  dry,  fat  free 
skeletons : — 

No.     0.  1.  2.  3.  4.  5.  6. 

Initial  weight. .  1750  2030  1830  1900  1915  2040  1925 
Final  weight  . .  2430  3480  3360  2320  1740  2160  1460 
Skeleton 87-66  115-92  115-59  74-13    64-44    67-15    60-37 

There  was  thus  a  considerable  difference  in  the  weight  of  the  bones 
with  the  different  feeding,  Nos.  1  and  2  (fed  w^ith  hay  and  oats) 
being  much  the  heaviest,  and  3 — 6  the  lightest:  The  latter  in  the 
fresh  condition  are,  however,  relatively  the  heavier:  The  bones  of  0, 
1,  and  2  were  thicker  and  harder  than  the  others ;  those  of  No.  6 
were  very  thin  and  breakable.  The  percentage  of  ash  in  the  short 
bones  («),  the  long  bones  (6),  and  the  teeth  (c)  was  as  follows: — 
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0.             1.             2.  3.  4.  5.             6. 

a 62-13  60-40  62-70  57-22  60-26  —  58-47 

b 66  51  66-29  67-00  60-85  6346  —  63-38 

c 78-72  77-26  78-59  75-68  79-53  —  80-01 

With  regard  fco  the  ash  constituents,  the  differences  are  not  great ; 
but  the  percentages  of  lime,  phosphoric  acid,  and  carbonic  anhydride 
are  generally  lower  in  the  ashes  of  3  and  6  than  of  0,  1,  and  2.  The- 
magnesia  is  either  the  same  or  higher  in  3  and  6  than  in  the  others. 
But  it  is  rather  the  amount  of  ash  which  varies  than  the  composition. 
The  extraction  of  mineral  matter  from  the  bones  is  caused  by  the 
acid  nature  of  the  food.  Although  of  the  three  normally  fed  rabbits 
No.  0  had  the  lightest  skeleton,  the  percentage  amount  of  total  ash 
and  ash  constituents  was  approximately  equal  in  all  three  ;  whilst  the 
bones  of  the  other  rabbits  contained  not  only  absolutely  but  relatively 
less  ash,  and  were  in  part  very  thin-walled  and  little  capaple  of  re- 
sistance. N.  H.  M. 

Action  of  Sugars  in  the  Body.  By  P.  Albertoni  (Chem.  Gentr.^ 
1891,  ii,  44;  from  Ann.  Chini.  Farm,  13,  145 — 159). — Sugar  was- 
administered  to  dogs,  which  had  fasted  for  24  hours,  and  at  the  end 
of  a  given  time  they  were  killed  by  admitting  air  into  the  veins.  The 
contents  of  the  stomach  were  then  collected  and  examined.  Experi- 
ments were  made  with  maltose,  cane  sugar,  and  lactose.  Maltose, 
and  especially  cane  sugar,  are  absorbed  more  quickly  than  glucose.  In 
an  hour  70  to  80  per  cent,  was  absorbed.  Lactose,  however,  is  different, 
the  amount  absorbed  being  only  from  20  to  40  per  cent.  The  absorp- 
tion is  especially  small  if  the  solutions  are  denser  than  the  blood. 
There  is  always  a  certain  quantity  of  sugar  found  in  the  tissues  outside 
the  stomach.  Dilute  solutions  of  lactose  are  more  easily  absorbed, 
the  proportion  in  which  it  is  contained  in  milk  being  the  most  advan- 
tageous. Lactose  and  levulose  act  on  the  circulatory  system  partly 
like,  and  partly  unlike,  glucose,  maltose,  and  cane  sugar.  The  former 
do  not  increase  the  blood  pressure,  but  lessen  the  pulse  frequency  ; 
the  latter  cause  a  rise  of  10 — 20  mm.  in  pressure.  This  is  due  to 
their  direct  action  on  the  blood.  Sugar  absorbed  by  the  natural 
channels  does  not  increase  the  body  temperature.  W.  D.  H. 

Formation  of  Glycogen  in  the  Liver.  By  E.  Nebelthau  {Zeit, 
Biol.,  28,  138 — 176). — In  the  present  research,  hens  and  rabbits 
were  the  animals  chiefly  employed,  and  the  principal  investigations 
relate  to  the  influence  of  certain  drugs  on  the  liver  glycogen ;  the 
animals  used  had  been  deprived  of  food  for  some  days  previous  to 
the  experiments,  and  were  killed  as  nearly  as  possible  the  same 
length  of  time  after  the  administration  of  the  drug.  The  work  of 
Rohmann  is  criticised,  as  he  did  not  pay  attention  to  this  latter 
point ;  from  20 — 24  hours  after  the  administration  of  food  or  drug 
being  the  time  when  the  maximum  of  glycogen  is  found.  In  some 
cases,  the  glycogen  in  the  muscles  was  estimated  also,  in  all  cases  by 
Kiilz's  method.  The  danger  of  trusting  implicitly  to  single  control 
animals  is  pointed  out,  as  the   glycogen  varies  greatly  in  animals 
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treated  in  precisely  the  same  way.     Full  tables  of  analyses  are  given 
thronglaout. 

Chloral  hydrate  was  found  to  increase  the  hepatic  glycogen,  the 
lethargic  condition  induced  by  this  drug,  and  the  consequent  com- 
parative immobility  of  the  animals,  tending  to  its  accumulation;  this^ 
suggested  similar  investigations  regarding  other  narcotics ;  the 
increase  was  always  found  after  the  administration  of  chloralamide, 
paraldehyde,  and  sulphonal ;  occasionally  the  same  was  observed 
after  the  injection  of  ether,  chloroform,  and  alcohol.  Urethane  did 
not  produce  a  marked  effect ;  in  only  two  out  of  seven  experiments- 
was  there  a  slight  increase  of  glycogen  in  the  liver. 

Ammoniacal  compounds  are  stated  by  Rohmann  (JPflilgers  Arclnv, 
39,  21)  to  cause  increase  of  the  glycogen  in  the  liver ;  this  led  him 
to  certain  general  conclusions  regarding  the  part  played  by  nitro- 
genous compounds  in  the  formation  of  carbohydrate  material  in  the 
body  ;  in  the  present  research,  ammonium  citrate,  ammonium  formate, 
benzamide,  formamide,  ammonium  lactate,  and  asparagine  were  used. 
On  the  whole,  the  results  obtained  confirm  those  of  Rohmann  ;  all 
increase  the  liver  glycogen ;  this  is  true  also  for  lactic  acid  com- 
pounds, which,  according  to  Rohmann,  have  not  this  effect. 

The  febrifuges,  antipyrin,  kairin,  and  quinine,  all  increase  the 
hepatic  glycogen.  So  does  section  of  the  cervical  spinal  cord ;  this  is 
a  confirmation  of  an  old  observation  of  Claude  Bernard's. 

W.  D.  H. 

Specific  Gravity  of  Blood.  By  E.  L.  Jones  {J.  Fhijsiol.,  12, 
299 — 346). — Further  observations  on  the  sp.  gr.  of  the  blood 
under  various  conditions  (compare  Abstr.,  1887,  608)  led  to  the  fol- 
lowing results. 

1.  The  sp.  gr.  of  the  blood  varies  in  different  parts  of  the  body, 
but  that  from  any  part  bears,  ccet.  par.,  a  definite  relation  to  that 
taken  from  any  other  part.  It  is  usually  the  same  in  corresponding 
parts  of  the  symmetrical  halves  of  the  body.  Variations  in  blood 
supply  to  any  part  are  the  most  frequent  causes  of  alteration  of  the 
sp.  gr.  there,  while  it  remains  unchanged  elsewhere. 

2.  The  sp.  gr.  is  Yerj  high  in  birds,  and  low  in  such  animals  as 
frogs. 

3.  The  sp.  gr.  varies  considerably  in  different  persons ;  it  is 
generally  lower  in  women  than  in  men  ;  before  the  fifteenth  year  it  is 
about  the .  same  in  both  sexes;  it  is  higher  in  old  women  than  old 
men.  In  males,  the  sp.  gr.  is  about  1*066  at  birth,  and  falls  gradually 
for  three  years  to  1"050 ;  then  it  rises  till  about  the  seventeenth  year, 
when  it  is  about  1"058  ;  it  remains  at  about  this  height  till  old  age 
comes  on,  when  it  falls  slightly.  In  females  the  chief  difference 
from  the  foregoing  is  that  during  the  greater  part  of  life  it  is  1*0555 
instead  of  1*058.  In  girls  from  15  to  22  the  limit  consistent  with 
health  is  very  low,  and  chlorosis  appears  to  be  an  exaggeration  of 
this  physiological  condition. 

Further  extensive  data  are  given  respecting  the  variations  in  sp.  gr. 
with  complexion,  race,  physique,  food,  exercise,  sleep,  menstruation,, 
anaemia  of  various  kinds,  heart  diseases,  kidney  diseases,  various 
fevers,  phthisis,  syphilis,  and  many  other  diseases.  W.  D.  H. 
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Glycolysis  in  the  Blooi.  By  M.  Arthus  (Aixh.  de  Physiol,  1S91, 
425 — 439). — Lepine  and  Barral  have  described  in  the  blood,  prob- 
ably derived  from  the  white  corpuscles,  a  ferment  which  has  the 
power  of  destroying  sugar,  and  the  absence  of  which  they  consider  to 
be  a  cause  of  diabetes.  In  the  present  experiments,  it  was  found  that 
glycolysis  in  the  blood  is  a  phenomenon  of  fermentation,  but  the 
ferment  is  absent  in  the  circulating  blood.  It  is  formed  when  the 
blood  is  shed,  as  a  result  of  the  disintegration  of  formed  elements 
other  than  the  red  corpuscles.  Glycolysis  in  the  blood  is  thus  a 
cadaveric  phenomenon  like  coagulation.  '      W.   D.  H. 

Influence  of  Acids  and  Alkalis  on  the  Alkalinity  of  Human 
Blood,  and  on  the  Reaction  of  the  Urine.  By  A.  Freudberg 
{Virchow's  Archiv,  125,  666 — 600). — The  alkalinity  of  the  blood  was 
estimated  by  a  slight  modification  of  v.  Jaksch's  method  of  titrating 
small  quantities  with  very  dilute  tartaric  acid.  Recent  researches 
by  Bohr  have  shown  that  estimation  of  the  carbonic  anhydride  leads 
to  an  incorrect  estimate  of  the  alkalinity.  The  reaction  of  the  urine 
was  estimated  by  titration  with  normal  soda  solution  or  normal 
oxalic  acid  according  as  the  original  urine  was  acid  or  alkaline 
respectively.  The  result  of  a  great  number  of  observations  on  the 
blood  and  urine  of  patients  suffering  from  a  variety  of  diseases,  and 
also  after  the  administration  internally  of  various  acids  and  alkalis, 
are  given  in  tabular  form,  from  which  the  following  general  conclu- 
-sions  are  drawn  : — 

Hydrochloric  acid  (4 — 8  grs.  of  the  officinal  acid  per  diem)  does  not 
alter  the  alkalinity  of  the  blood.  Only  one  exception  was  noted. 
The  acidity  of  the  urine  is,  however,  always  increased.   . 

Lactic  acid  (10 — 30  grs.)  lessens  the  alkalinity  of  the  blood  by 
one-fifth  to  one-fourth.  The  acidity  of  the  urine  is  increased,  but 
not  markedly  so,  and  not  in  a  degree  corresponding  with  the  amount 
of  acid  given.     It  is  no  doubt  to  a  large  extent  oxidised  in  the  body. 

Tartaric  acid  (5 — 10  grs.)  lessens  the  alkalinity  of  the  blood  by 
one-sixth ;  it  also  increases  the  acidity  of  the  urine,  but  not  markedly. 
It  also  is  burnt  to  a  great  extent  in  the  body. 

Sodium  hydrogen  carbonate  (5 — 15  grs.)  in  three  cases  increased 
the  alkalinity  of  the  blood  by  one-fourth ;  in  two  other  cases  there 
was  no  change.     In  all  cases  the  urine  was  strongly  alkaline. 

W.  D.  H. 

Xanthine  Substances  in  Urine.  By  G.  Salomon  (Virchoiv's 
Archiv,  125,  554 — 556). — Previous  investigations  having  shown  that 
.  xanthine,  paraxanthine,  and  heteroxanthine  are  constituents  of  normal 
urine,  and  can  be  obtained  in  small  quantities  from  large  volumes 
■of  urine,  the  present  research  is  directed  to  ascertaining  whether 
they  can  be  demonstrated  to  exist  in  smaller  quantities  of  urine.  The 
property  of  the  para-  and  hetero-compounds  to  form  sparingly  soluble 
crystalline  compounds  with  sodium  or  potassium  hydroxide  is  the 
most  important  reaction  for  separating  the  members  of  the  group  ; 
after  the  precipitation  of  these  compounds,  xanthine  remains  in  solu- 
tion.     The  distinction   between   paraxanthine    and   heteroxanthine 
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requires  the  use  of  more  material,  and  can  be  accomplislied  by  the 
corrosive  sublimate  and  picric  acid  reactions. 

The  crystalline  compounds  of  paraxanthine  and  heteroxanthine 
with  sodium  hydroxide  are  figured,  and  there  is  a  description  of  their 
crystallography.  They  melt  about  300°.  The  compounds  with 
potassium  hydroxide  have  similar  reactions,  and  a  higher  melting- 
point. 

The  paper  concludes  with  a  brief  account  of  21  observations  of 
human  urine.  In  normal  urine,  paraxanthine  appears  to  be  the 
member  of  the  group  most  frequently  present ;  in  seven  cases  of 
various  diseases,  although  the  soda  reaction  was  always  successful, 
paraxanthine  w^as  sometimes  absent.  W.  D.  H. 

Oxidation  of  Aromatic  Substances  in  the  Animal  Organism. 

By  K.  KLiNGENBERG((7Aem.  Oentr.,  1891,  ii,  39 — 40  ;  from  Uiss.  Bostock 
Inst.  Fharm.  physiol.  Chem.). — Aromatic  substances  belonging  to 
various  groups  were  given  to  dogs,  and  their  urine  for  the  24  hours 
following  was  examined,  with  the  following  results  : — 

1.  Diphenyl  is  changed  in  the  organism  to,  and  excreted  as,  para- 
hydroxydiphenyl. 

2.  Benzidine  behaves  similarly  to  quinone,  is  non-toxic,  and  is  ex- 
creted unchanged. 

3.  Paradibromodiphenyl  is  also  not  poisonous,  and  undergoes  no 
oxidation  in  the  body. 

4.  Paramidodiphenyl  kills  in  two  hours,  changing  the  pigment  of 
the  blood  corpuscles  to  methaemoglobin. 

5.  Carbazole  is  not  poisonous,  and  is  oxidised  in  the  body  to  hydr- 
oxycarbazole,  leaving  it  by  the  urine  as  an  ethereal  hydrogen  sulphate. 

C.  Fluorene  is  not  poisonous.  No  increase  in  the  ethereal  hydrogen 
sulphates  is  found  after  its  administration. 

7.  Phenanthrene  and  phenanthraquinone  are  both  very  well  borne. 
They  probably  act  as  antiseptics,  and  diminish  the  output  of  combined 
sulphuric  acid.  Glycuronic  acid  compounds  were  not  found  in  the 
urine. 

8.  Diphenylamine  is  oxidised  in  the  body  to  parahydroxydiphenyl- 
amine. 

9.  Diphenylmethane  is  changed  in  the  body  to  parahydroxydi- 
phenylmethane. 

It  thus  appears  to  be  the  rule  that  the  hydroxylation  of  aromatic 
substances  within  the  body,  as  well  as  outside  of  it,  consists  in  the 
formation  of  substitution  products  in  which  hydroxyl  occupies  the 
para-position.  If  the  para-position  is  already  occupied,  no  hydroxyl- 
ising  action  follows.  W.  D.  H. 

Formation  of   Glycuronic   Acid  during  Inanition.     By  E. 

Nebelthau  {Zeit.  Biol,  28,  130— 137).— Thierfelder  (Abstr.,  1886, 
572)  states  that  during  inanition,  and  after  the  administration  of 
chloral  hydrate,  glycuronic  acid  in  combination  as  urochloralic  acid  is 
found  in  the  urine.  The  animals  with  which  he  experimented  had 
received  no  food  for  six  days  previous  to  the  experiments.  Consider- 
ing that  this  length  of  time  is  sufficient  for  the  complete  disappearance 
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-of  all  the  glycog^en  of  the  body,  he  concludes  that  in  the  appearance  of 
glycuronic  acid  in  the  urine  he  has  proof  of  the  formation  of  carbo- 
hydrate from  proteid.  Without  at  all  denying  this  possibility,  the 
present  paper  points  out  that  Thierf elder's  experiments  do  not  prove 
it,  as,  after  six  days'  hunger,  there  is  always  a  considerable  amount  of 
glycogen  left,  both  in  the  liver  and  in  the  muscles.  The  glycogen  was 
'estimated  by  Kulz's  method.  W.  D.  H. 

Elimination  of  Urea  in  Fever.  By  H.  C.  Wood  and  J.  Marshall 
^(Journ.  of  Nervous  and  Mental  Disease,  1891,  1 — 9). — It  is  well  known 
that  the  amount  of  urea  eliminated  during  fever  is  greater  than  the 
normal.  It  seems,  however,  not  to  be  settled  whether  this  is  an  inte- 
grant part  of  the  febrile  process,  or  caused  by  the  action  of  the  excessive 
heat  on  certain  organs,  or  by  some  of  the  derangements  of  the  bodily 
functions  produced  by  fever.  The  latter  theory  seems  probable,  as 
Schleich  {Aixh.  Exper.  Path.  u.  Pharm.,  4)  and  Naunyn  {Berlin  klin. 
Woch.,  1869),  in  dogs,  and  Bartels  (Or eifsw alder  med.  Beit.,  3,  1864), 
in  man,  found  that  artificial  elevation  of  the  body  temperature  pro- 
duced an  increased  output  of  ui'ea. 

Many  clinical  observers  have  noted  that  the  increased  elimination 
of  urea  is  not  necessarily  proportionate  to  the  body  temperature,  and 
that  in  the  crisis  of  the  fever  there  is  apt  to  be  an  extraordinary 
amount  excreted,  although  the  body  temperature  may  be  normal  or 
even  subnormal ;  and  that  in  many  diseases  with  low  temperature, 
ilike  cancer,  scurvy,  diabetes,  gout,  and  especially  various  affections  of 
the  liver,  there  is  again  a  great  increase  in  urea  elimination.  In  this 
relation,  cases  of  hepatic  fever  (that  is,  the  fever  produced  by  stones 
in  the  gall-bladder  or  ducts)  become  important.  The  general  results 
vof  previous  and  the  present  experiments  show  that,  even  in  hepatic 
fever,  a  distinct  rise  of  temperature  is  usually  accompanied  with  an 
increase  in  the  elimination  of  urea. 

It  is,  however,  most  important  to  remember  that  temperature  is  not 
.necessarily  a  measure  of  fever ;  there  may  be  increased  heat  produc- 
tion, even  when  the  body  temperature  is  below  the  normal.  It  is 
evident  that  careful  calori metrical  studies  are  urgently  needed,  by 
which  a  comparison  may  be  made  between  heat  production  (instead 
.of  body  temperature)  and  urea  elimination.  It  may  be,  for  instance, 
that  heat  production  is  much  increased  during  the  crisis  of  a  fever. 
This  would  explain  the  critical  increase  of  urea. 

The  opposite  question  then  arises,  whether  intense  fever  with  great 
.increase  of  heat  production  can  exist  without  corresponding  increase 
in  the  excretion  of  urea.  Two  experiments  were  made  on  dogs,  which 
answer  this  question  in  the  affirmative;  after  fasting  for  24  hours, 
the  urea  eliminated  was  measured  for  12  hours,  and  then  the  medulla 
.  divided  at  its  junction  with  the  pons.  This  leads  to  an  excessive 
production  of  animal  heat.  The  animals  lived  a  few  hours  after  the 
operation,  and  the  urea  excreted  during  that  time  was  estimated ;  the 
-results  were  as  follows: — 
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Before  operation. 

After  operation. 

Time. 

Urea. 

Time. 

Urea. 

Dotr  1 

12  hours 
12       „ 

10  -5  gr. 
8-3  „ 

9  hours 
6       „ 

0  '9  trv. 

Dog2 

21   „ 

No  urea  was  found  in  the  blood  of  either  animal.  Division  of  the 
spinal  cord  produces  no  constant  result.  W.  D.  H. 

Therapeutic  and  Physiological  Effects  of  Ozone.  By  D.  Labbe 
and  OuDiN  {Com.pf.  rend.,  113,  141 — 144). — Ozone,  prepared  by  the 
chemical  method,  is  always  impure  and  poisonous,  owing  to  the  pre- 
sence of  phosphorous  acid.  The  authors  employ  an  ozone  generator, 
consisting  of  a  closed  glass  tube  containing  rarefied  air  (which  acts  as 
one  of  the  poles),  surrounded  by  a  tube  on  the  inner  surface  of  which 
is  a  metallic  thread.  The  space  between  the  tubes  is  3 — 4  mm.,  and 
across  this  space  pass  the  sparks  that  produce  the  ozone.  The  tubes 
being  fixed  vertically,  the  slight  rise  of  temperature  resulting  from 
the  discharge  causes  a  continuous  upward  current  of  ozonised  air, 
which  mixes  with  the  unaltered  air  in  the  apartment.  Under  these 
conditions,  if  care  be  taken  that  the  quantity  of  ozone  does  not  exceed 
0*011 — 0-012  milliorram  per  litre,  the  ozonised  air  can  be  breathed 
even  by  young  children  without  injurious  effect.  When  the  atmo- 
sphere is  breathed  by  anasmic  subjects,  there  is  a  rapid  increase  in  the 
quantity  of  haemoglobin  in  the  blood.  Cultivations  of  the  bacillus  of 
tubercle  on  peptonised  gelatin  seem  to  be  completely  sterilised  by  the 
action  of  the  ozonised  air. 

Ten  tubes  of  the  kind  described,  each  being  about  800  mm.  long, 
were  placed  in  a  laboratory  of  300  cubic  metres  air  space,  and  were 
actuated  by  an  alternating  current  from  a  Gramme  machine  with  a 
potential  of  7000  volts.  After  about  a  quarter  of  an  hour,  the 
laboratory  was  filled  with  a  bluish  cloud  of  aluminium  or  aluminium 
oxide,  and  direct  experiment  showed  that  the  electric  discharge 
caused  the  volatilisation  of  weighable  quantities  of  aluminium  from 
the  electrodes.  C.  H.  B. 

Quinine  as  a  Protoplasmic  Poison.  By  C.  Binz  (Virchow's 
Archil',  125,  196 — 197). — In  Hermann's  Handbuch,  Engelmann 
speaks  sceptically  concerning  Binz's  observation  on  the  deadly  influ- 
ence of  quinine  on  amoeboid  movement.  The  latter  observer  now 
publishes  a  letter  from  Engelmann,  with  an  enclosure  of  a  dissertation 
by  ten  Bosch,  one  of  his  pupils,  in  which  it  is  shown  that  Binz  is 
correct,  and,  moreover,  that  quinamine  has  only  one-sixth  of  the  toxic 
power  of  quinine  on  protoplasm.  W.  D.  H. 

Saponins.  By  R.  Kobert  (Chem.  Centr.,  1891,  ii,  176;  from 
Fharm.  Centralhalle,  30,  335). — The  author  considers  that  there  are  a 
series  of  saponins  of  the  general  formula  CtJizn  _  sOio,  several  of  which 
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are  known.  Saponins  of  the  same  formula  and  of  the  same  chemical 
properties  appear  to  have  different  physiological  characteristics,  and 
show  great  differences  in  their  poisonous  action.  The  sapotoxin  of 
Agrostemma  githago  (corn  cockle),  one  of  these  substances,  is  absorbed 
both  by  the  subcutaneous  tissues  and  by  the  intestinal  canal,  and 
thus  acts  as  a  dangerous  poison.  It  is  recommended  that,  before 
using  this  seed  as  a  food,  the  shell  and  embryo  shall  be  separated. 

J.  W.  L. 
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Manufacture  of  Pure  Yeast.  By  H.  :Eliox  {Bull.  Soc.  CMui. 
[3],  5,  451). — The  author  describes  and  figures  a  steriliser  and  a 
fermenting  apparatus  which  is  capable  of  yielding  10  kilos,  of  abso- 
lutely pure  yeast  at  each  charge.  (Compare  Fernbach,  this  vol., 
p.  352.)  T.  G.  N. 

Action  of  Hydrogen   Fluoride  and  of  Fluorides  on  Yeast. 

By  J.  Effront  (Bull.  Soc.  Chim.  [3],  5,  476—480;  compare  this 
vol.,  pp.  477  and  488).  Hydrogen  fluoride,  when  present  in  ferment- 
ing saccharine  solutions,  retards  the  activity  of  yeast,  and  5*5  milli- 
grams of  hydrogen  fluoride  per  100  c.c.  will  arrest  the  fermentation. 
Small  amounts  of  potassium  fluoride  (up  to  5*5  milligrams  per 
100  c.c.  of  solution)  augment  the  activity  of  the  yeast,  and  although 
an  excess  of  this  salt  has  a  deterrent  effect  on  the  fermentation  of 
cane  sugar  dissolved  in  distilled  water,  the  quantity  may  be  increased, 
with  beneficial  results,  to  50  milligrams  per  100  c.c.  of  a  wort  con- 
taining nutrient  materials.  T.   Gr.  I^. 

Bread  Fermentation.  By  L.  Boutroux  {Compt.  rend.,  113, 
203 — 206). — In  leavens  to  which  no  yeast  had  ever  been  added  since 
time  immemorial,  the  author  always  found  yeasts,  and  he  isolated 
five  distinct  species,  two  of  which  are  very  active  in  producing  alco- 
holic fermentation.  From  the  flour,  he  isolated  three  distinct  species 
of  bacteria  :  a,  which  secretes  a  diastase  that  dissolves  cooked  gluten 
and  saccharifies  starch  paste,  but  does  not  attack  sugar ;  /3,  which 
produces  fermentation,  with  evolution  of  gas,  in  a  mixture  of  flour 
and  water  sterilised  by  heat ;  and  7,  obtained  from  the  bran,  which 
produces  a  fermentation,  with  evolution  of  gas,  in  a  mixture  of  bran 
and  water.  Bacillus  a  followed  by  yeast  produces  alcoholic  fer- 
mentation. 

Direct  experiment  showed  that  the  yeasts  active  in  producing 
alcoholic  fermentation  can  readily  be  cultivated  in  paste,  but  this  is 
not  the  case  with  the  yeasts  little  active  in  alcoholic  fermentation, 
nor  with  the  bacteria  a,  yS,  7.  The  yeasts  can  be  cultivated  in  paste 
containing  0'3  per  cent,  of  tartaric  acid,  but  this  quantity  of  acid 
completely  prevents  the  "rising"  of  paste  to  which  no  leaven  has 
been  added,  a  result  which  shows  that  the  yeast  is  the  essential  agent 
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in  bread  fermentation,  and  if  the  bacteria  play  any  useful  part,  it  is 
only  in  the  production  of  the  sugar. 

Flour  charged  with  its  natural  microbes,  mixed  with  salt  water 
and  pure  yeast,  and  allowed  to  "  rise,"  contains  practically  the  same 
proportion  of  gluten  as  the  original  flour,  and  hence  the  fermentation 
of  the  glucose  is  not  essential,  but  is  a  perturbation.  Starch  also  is 
not  affected  to  any  great  extent  during  the  process.  An  aqueous 
extract  of  bran,  freed  from  bacteria,  saccharifies  starch  paste,  but  not 
crude  starch,  and  this  is  true  also  of  the  araylose  secreted  by  bacillus 
a.  The  only  fermentable  material  that  remains  is  the  soluble  part  of 
the  flour  containing  the  preformed  sugar,  dextrin,  and  salts.  The 
author  concludes  that  bread  fermentation  consists  essentially  of  the 
alcoholic  fermentation  of  the  sugar  pre-existing  in  the  flour.  The 
yeast  not  only  produces  the  gas  that  aerates  the  bread,  but  it  also 
prevents  the  development  of  the  bacteria.  The  difficulty  of  detecting 
the  yeast  in  the  paste  arises  from  the  intimate  manner  in  which  it  is 
mixed  up  with  the  dough,  but  the  presence  of  the  yeast  cells  is  more 
readily  recognised  than  the  presence  of  bacteria.  C.  H.  B. 

Nitrogen  Assimilation  of  the  Leguminosse.    By  F.  Nobbe,  E. 

ScHMiD,  L.  HiLTNER,  and  E.  Hottee,  (Landw.  Versuchs-Stat.,  39, 
327  —  359). — The  objects  of  the  experiments  were  (1)  to  include 
some  kinds  of  papilionaceous  woody  plants,  (2)  to  infect  with  pure 
cultivations  of  bacteria  from  (a)  soil  and  (b)  root  nodules,  as  well  as 
with  soil  extracts,  (3)  to  ascertain  whether  one  and  the  same 
bacterium  produces  nodules  in  all  leguminous  plants,  or  whether  the 
various  orders  have  their  special  organisms.  The  first  series  of 
experiments  included  Pisum  sativum^  Robinia  pseudacacia^  Cijtisus 
lahurnum,  and  Gleditschia  triahanthos.  The  plants  were  grown  in 
pure,  sterilised  sand  containing  5  per  cent,  of  powdered  peat  and 
0'5  per  cent,  of  pure  chalk,  and  watered  with  a  nutritive  solution 
containing  potassium  chloride  (0*0161),  magnesium  sulphate  (0"0121),. 
dihydrogen  potassium  phosphate  (00133),  and  ferric  phosphate 
(00033  per  cent.).  The  peat  was  found  to  be  injurious,  owing  to  the 
formation  of  acids,  and  especially  so  in  the  first  pot  of  each  set,  in 
which  no  chalk  was  used.  The  vessels  were  of  glass  and  held 
6' 5  litres.  The  seeds  were  sterilised,  and  were  allowed  to  germinate 
in  sterilised  water.  The  sand  in  the  pots  was  covered  with  cotton 
wool,  and  the  whole  heated  at  95°.  There  were  12  pots  (5  plants  in 
each  pot)  which  were  seeded  as  follows : — (2)  Lupin  soil  extract, 
(3)  pea  soil  extract,  (4)  Gleditschia  soil  extract,  (5)  Rohinia  soil 
extract,  (6)  Cytisus  soil  extract;  all  these  were  seeded  7th  June* 
(7)  pure  cultivation  of  pea  nodule  bacteria,  (8)  pure  cultivation  of 
Bobinia  nodule  bacteria,  (both  seeded  27th  June).  Nos.  9 — 12  were 
not  seeded,  but  (10)  had  calcium  nitrate  (0*973  gram  on  8fch  July), 
and  (12)  had  ammonium  sulphate  (0'803  gram  on  30th  June). 

Pisum  sativum. — The  plants  were  set  on  the  21st  May,  and  by  the 
middle  of  June  began  to  show  nitrogen  hunger.  On  the  27th  of 
June,  the  pea  soil  extract  (3)  began  to  have  an  effect ;  and  on  the 
30th,  the  plants  seeded  with  Gleditschia  (4)  and  Cytisus  (6)  soil 
extracts  began  to  improve,  whilst  the  Bobinia  soil  extract  (5)  did  not 
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show  effect  until  tbe  lOth  of  July.  The  lupin  soil  extract  had  no 
effect  at  all  (owing,  perhaps,  to  its  not  being  fresh  enough),  and  the 
subsequent  application  of  fresh  soil  extract  also  had  no  effect,  being 
probably  too  late  ;  the  negative  results  obtained  with  N'os.  7  and  8 
are  also  supposed  to  be  due  to  the  lateness  of  the  application. 
Calcium  nitrate,  and  ammonium  sulphate,  produced  a  beneficial  effect 
two  and  three  days  after  their  application.  The  plants  of  both  these 
pots  produced  flowers,  whilst  not  one  of  the  successfully  infected 
plants  did.  On  the  other  hand,  almost  all  of  the  plants  which  did 
not  recover  from  their  state  of  nitrogen  hunger  (Nos.  2,  7,  8,  9,  and 
11),  in  spite  of  their  scanty  growth,  produced  flowers,  and  some  even 
small  fruit.  The  results  confirm  those  obtained  by  Hellriegel,  that  the 
nodule  bacteria  give  an  impetus  to  vegetation,  and  hinder  flower  and 
fruit  formation.  All  the  successfully  infected  plants  had  nodules : 
one  plant  (in  pot  4)  had  4572  normal  nodules.  The  nodules  were 
almost  all  in  the  upper  parts  of  the  roots  ;  this  was  also  found  to  be  the 
case  in  the  experiments  with  other  plants.  The  quantitative  results  as 
regards  total  produce  and  nitrogen  are  given  in  the  table  on  next  page. 
BoJnnia  pseudacacia. — The  period  of  hunger  began  at  the  end  of 
June  and  ceased  first  in  the  case  of  the  plants  seeded  with  the 
Eohinia  nodule  bacteria  (No.  8),  and  next  where  Bohinia  soil  extract 
was  given  (5).  The  extracts  of  Cytimis  and  Gleditschia  soil  were 
slower  in  producing  an  effect ;  whilst  the  lupin  and  pea  soil  extracts, 
and  the  pea  nodule  bacteria,  had  no  effect  at  all.  Calcium  nitrate,  and 
ammonium  sulphate,  caused  a  distinct  improvement  two  days  after 
their  application,  and  the  plants  so  treated  ripened  soonest,  and 
hegan  to  lose  leaves  when  the  infected  plants  were  still  quite  fresh. 
The  roots  of  the  plants  supplied  with  ammonia  had  no  nodules,  but 
those  which  had  nitrate,  and  some  of  the  unsuccessfully  seeded  pots 
had.  It  is  at  least  possible  for  Rohinia  to  exist  without  nodules 
(compare  Frank,  Ber.  deut.  hot.  Ges.,  1890,  292).  The  nodules  are 
generally  larger,  but  less  numerous,  than  on  pea  roots.  All  the  success- 
fully seeded  plants  had  nodules.  In  the  case  of  the  plants  infected 
with  pea  nodule  bacteria,  and  of  the  other  plants  which  were  not 
intentionally  infected,  but  which  produced  nodules,  there  was  no 
increased  growth.  Frank's  view  that  the  bacteria  have  no  object 
when  the  soil  contains  nitrogen  seems  to  be  correct.  If  it  is  assumed 
that  the  nitrogen  assimilation  takes  place  through  the  leaves,  it  is 
probable  that  the  nodules  in  pots  2,  3,  7,  and  9  were  formed  at  a 
time  when  the  roots  still  contained  enough  nourishment  for  them, 
but  that  the  leaves  were  too  much  exhausted  for  the  bacteria  to 
enable  them  to  recover.  The  results  of  the  experiments  indicate  an 
essential  difference  in  the  behaviour  of  various  soil  extracts  ;  Rohinia 
soil  extracts  acted  (with  Rohinia)  the  most  quickly,  and  pea  soil  not 
at  all,  whilst  other  extracts  were  intermediate  in  their  action.  This 
point  is  further  illustrated  by  special  experiments  described  fur- 
ther on.  Suitable  infection  had  a  greater  vegetative  action  than  an 
excess  of  ammonia  or  nitrate.  The  quantitative  results — amount  of 
dry  produce,  and  the  amount  of  nitrogen  in  produce,  and  in  seed 
sown — are  given,  together  with  those  obtained  with  peas,  in  the  fol- 
io wino-  t£;ble : — 
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Cystisus  laburnum. — There  was  no  marked  difference  in  the  plants 
of  the  different  pots  by  the  12th  August,  when  the  plants  were 
taken  up.  On  examining  the  roots,  however,  it  was  found  that  many 
of  them  had  nodules,  and  it  was  noticed  that  the  corresponding 
plants  had  new  leaves  still  quite  fresh.  It  seems  probable  that  if  the 
plants  had  been  left  longer,  these  plants  would  have  continued  to 
grow.     No  analytical  results  are  given. 

GlerUtschia  triahanthos. — No  difference  in  the  various  plants  was  to 
be  seen  by  the  middle  of  July,  and  there  were  no  symptoms  of 
nitrogen  hunger,  but  the  plants  grew  very  slowly.  The  plants 
supplied  with  nitrogen  began  to  darken  about  eight  days  after  the 
application.  At  the  time  of  taking  up  (6th  October),  five  plants  in 
pot  10  and  two  in  pot  12  were  still  healthy ;  all  the  others  had  lost 
all  their  leaves.  The  roots  of  all  the  plants  were  free  from  nodules. 
The  dry  matter  of  the  produce  (one  plant)  varied  from  0'603  to 
1*036  gram,  and  the  nitrogen  from  0"0085  to  O'Olll  gram  (one  seed 
sown  contained  0'0107  gram)  in  the  pots  where  no  nitrogen  was 
given,  so  that  there  was,  practically,  no  gain  in  any  case.  The 
ammonia  and  nitrate  pots  gave  respectively  (in  one  plant)  1*01(> 
and  1'145  grams  of  dry  matter  and  0*0314  and  0*0306  gram  of 
nitrogen. 

As  already  shown  by  Hellriegel,  extracts  of  various  soils  have 
quite  different  action  on  various  plants  ;  this  depends  not  on  tho 
number  (as  Frank  assumes),  but  on  the  kind,  of  organisms  present. 

The  second  series  of  experiments  was  similar  to  the  first,  except 
that  only  half  the  amount  of  peat  was  mixed  with  the  sand.  The 
plants  were  Fisum  sativum^  Lupimis  luteiis^  and  Phaseolus  vulgaris^  but 
the  lupins  did  not  grow  well,  owing,  it  is  supposed,  to  unfavourable 
conditions  of  the  sand. 

Fisum  sativum. — The  plants  were  set  on  the  7th  August,  and 
were  infected  on  the  14th  with  pure  cultivations  of  bacteria  from 
various  sources  as  follows: — (1)  Pea  nodules,  (2)  pea  soil,  (3)  lupin 
nodules,  (4)  lupin  soil,  (5)  Bohinia  nodules,  (6)  Bohinia  soil.  Alf 
the  plants  reached  the  period  of  hunger  14  days  after  the  infection. 
Seven  days  later  the  plants  of  pots  1  and  2  began  to  acquire  a  darker 
colour,  and  five  days  later  still  the  plants  of  pot  3  showed  an  increase 
of  chlorophyll.  The  Bohinia  bacteria  remained  without  action. 
When  taken  up  (21st  October),  most  of  the  plants  had  flowered  ;  in 
the  case  of  pots  1 — 3,  the  flowers  fell  off  without  forming  fruit; 
whilst  the  small  plants  of  pots  4 — 6  formed  each  one  fruit  with  one 
seed.  This  result  corresponds  with  that  obtained  in  the  first  series 
with  peas.  The  roots  of  the  plants  of  pots  1 — 3  had  all  nodules  ; 
those  of  pots  4 — 6  had  none.  The  nodules  of  pots  1  and  2  were  very 
numerous,  sometimes  small  and  round,  sometimes  2  mm.  long  and 
0"8  mm.  wide,  and  the  bactero'id  tissues  rose-coloured  ;  the  nodules  of 
pot  3  grew  into  each  other,  sometimes  extending  0*5  to  1  cm.,  and 
giving  the  root  the  appearance  of  being  thickened.  The  nodules  pro- 
duced by  pea  nodule  bacteria  were  formed  on  roots  of  the  2tid  order; 
those  produced  by  lupin  nodule  bacteria  on  roots  of  the  3rd  order. 
The  result  of  greatest  interest  is  that  the  same  (pea  nodule)  bacteria 
which,  in  another  experiment,  had  no  effect  onBobinia  produced  nodulea 
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on  the  pea  roots  (the  nodnle  formation  beiiij^  accompanied  by  mncb 
increased  growth,  and  nitrogen  assimilation),  whilst  bacteria  (from 
Bohinia  nod  ales),  which  had  produced  nodules  on  Eobinia  roots,  had 
no  effect  on  the  peas.  The  numerical  results  are  given  with  those 
obtained  with  bears  in  the  table  on  the  preceding  page. 

Phaseolus  vulgaris. — The  plants  were  set  the  21st  August,  and 
infected  on  the  26th  and  27th  August,  as  follows : — No.  1,  not  in- 
fected, calcium  nitrate,  (2)  bean  soil  extract,  (8)  pea  soil  bacteria, 
(4)  lupin  soil  bacteria,  (5)  Bohinia  soil  bacteria,  (6)  pea  nodule 
bacteria,  (7)  lupin  nodule  bacteria,  (8)  Bohinia  nodule  bacteria,  (9  and 
10)  nothing.  When  taken  up  (27th  November),  the  plants  of  pots 
1,  4,  5,  7 — 10  were  free  from  nodules  ;  those  infected  with  bean  soil 
extract  (2)  and  with  pea  soil  and  pea  nodule  bacteria  (3  and  6)  had 
numerous  nodules  ;  those  of  pot  3  being  the  largest.  The  view  that 
beans  produce  nodules,  even  under  sterilised  conditions,  is  therefore 
erroneous.  The  nodules  of  the  plants  in  pots  2  and  4  were  in  roots  of 
the  3rd  order,  and  from  most  of  them  there  proceeds  a  root  of  the 
4th  order  which  often  bears  nodules,  and  is  thicker  than  the  root  on 
which  the  nodule  is  situated.  The  roots  have  grown  out  of  the 
nodule,  and  are  remarkable  on  account  of  the  large  amount  of 
crystals  of  calcium  oxalate  they  contain  at  the  point  where  they 
arise,  proving  that,  in  the  roots  as  well  as  in  the  nodules,  lively 
chemical  changes  take  place,  the  products  of  which  are  not  carried 
up  into  the  above-ground  portions,  but  to  the  roots.  Moreover,  these 
observations  indicate  that  the  changes  connected  with  the  enriching 
of  the  plant  with  nitrogen  take  place  in  the  nodules.  This  does  not 
touch  the  question  whether  the  bacteria  assimilate  directly  the  free 
nitrogen  of  the  air  or  water,  or  whether,  as  seems  more  probable, 
the  crude  nitrogenous  material  is  brought  to  them  from  the  leaves. 
The  table  on  the  preceding  page  shows  the  results  of  the  second  series 
of  experiments  with  peas  and  beans. 

Photographs  are  given  of  some  of  the  plants  at  different  periods  of 
growth,  and,  also,  of  some  of  the  roots. 

In  order  to  show  the  effect  of  various  nodule  organisms  in  different 
plants  under  absolutely  identical  conditions,  five  pots  were  prepared, 
into  each  of  which  1  lupin,  1  pea,  1  Bohinia,  1  Cytisus,  and  1  Gled- 
itschia  were  planted.  The  pots  were  seeded  with  bacteria  from  (1) 
Gleditschia  soil,  (2)  pea  nodules,  (3)  Bohinia  nodules,  (4)  lupin 
nodules.  No.  5  was  not  seeded.  All  the  plants  showed  nitrogen 
hunger  about  a  month  after  they  were  planted ;  afterwards  each 
plant  which  had  been  infected  with  its  own  organism  (except  the 
Cytisus  and  Gleditschia)  began  to  grow  better  than  the  others. 
Only  the  Bohinia  of  series  1,  the  pea  of  series  2,  the  Bohinia  of  series 
3,  and  the  lupins  and  Bohinia  of  series  4  had  nodules.  The  Bobinia 
nodules  of  series  1  and  4  were  small  and  few. 

In  the  two  series  of  experiments,  the  evaporation  from  the  plants 
was  ascertained  by  weighing  every  day,  and  so  much  water  given  as 
was  necessary  to  keep  the  weight  at  60  per  cent,  of  the  weight  of  satura- 
tion. The  results  obtained  with  peas  and  Bohinia  are  shown  in  curves, 
and  are  of  great  interest,  inasmuch  as  the  evaporation  is  an  approxi- 


ni 


ate  measure  of  assimilation  and  growth.  N.  H.  M. 
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Artificial  Infection  of  Vicia  faba  with  Bacillus  radicicola. 

By  M.  W.  Beyerixck  {Forsch.  a.  d.  Gebiete  d.  Agr.  phys.,  14,  57 — 58  ; 
from  Bot.  Zeit.,  1890,  8o7). — Beans  were  grown  in  specially  con- 
structed pots,  and  the  same  precautions  taken  for  keeping  out  air 
organisms  as  Prazmowski  used  in  his  experiments.  Some  of  the 
plants  were  infected  with  Bacillus  radicicola  (from  bean  nodules),  and 
others  left  unseeded.  All  the  infected  plants  had  nodules,  whilst 
none  of  the  uninfected  plants  had  any  :  the  presence  or  absence  of 
potassium  nitrate  or  ammonium  sulphate  had  no  influence  on  the 
infection. 

When  the  bacteria  are  grown  in  agar-agar  containing  only  salts 
and  cane-sugar,  the  growth  ceases  as  soon  as  the  small  amount  of 
assimilable  nitrogen  present  is  used  up.  The  assimilation  of  free 
nitrogen  does  not,  therefore,  take  place  under  these  conditions,  and 
at  a  temperature  between  10°  and  20°.  But  the  bacillus  has  the 
power  of  utilising  the  smallest  traces  of  combined  nitrogen  (nitrate, 
ammonia,  peptone,  or  amide)  in  presence  of  a  carbohydrate,  especially 
cane  sugar.  This  power  of  taking  up  the  minutest  traces  of  nitrogen 
compounds  throws  a  new  light  on  the  symbiosis.  In  the  nodules,  the 
last  traces  of  combined  nitrogen  are  accumulated  as  reserve  albumin 
in  presence  of  the  carbohydrates  of  the  plant,  giving  rise  to  a  com- 
plete nitrogen  exhaustion  of  the  soil  round  them.  The  author  is 
acquainted  with  another  organism  {Streptotrix  hundfica),  which  also, 
in  presence  of  carbohydrates,  causes  a  complete  nitrogen  exhaustion 
of  the  soil,  but  does  not  live  in  symbiosis  with  Papilionaceae. 

The  various  papilionaceous  bacteria  differ  more  than  the  author 
formerl}'  assumed.  Vicia  faba  infected  with  Bacillus  ornithopi  pro- 
duced no  nodules.  The  difference  in  the  bacteria  of  beans  and  serra- 
della  (Omithopus  sativus)  accounts  for  the  fact  that  serradella  was 
found  free  from  nodules  growing  in  a  garden  between  beans  which 
had  numerous  nodules.  ISl.  H.  M. 

Formation  of  Starch  from  Formaldehyde.  By  T.  Bokorny 
(Cheni.  Centr.,  1891,  ii,  120—121;  from  Ber.  deut.  bot.  Ges.,  9,  103— 
106). — In  continuation  of  previous  researches  on  the  formation  of 
starch  from  methylene  dimethyl  ether  by  algoe  (Landtv.  Vers ucJis- Stat., 
36,  229 — 242),  the  author  has  grown  algae  {Spirogyra  majuscula) 
in  solutions  containing  sodium  hydroxymethylsulphonate,  and  has 
observed  the  formation  of  very  considerable  quantities  of  starch. 
The  experiments  lasted  five  days,  the  vessels  being  kept  in  an  atmo- 
sphere free  from  carbonic  anhydride,  and  exposed  to  the  light  during 
the  daytime.  Blank  experiments  were  carried  out  at  the  same  time, 
with  the  result  that,  in  these  cases,  no  formation  of  starch  occurred. 
In  order  to  neutralise  the  sodium  hydrogen  sulphite  which  is  formed 
from  the  sulphonate,  a  little  dipotassium  or  disodium  phosphate  was 
added  to  the  solutions. 

The  solutions  contained  1  part  of  the  sulphonate  in  1000. 

J.  W.  L. 

Ripening  of  Cherries  :  Fermentation  of  Cherry  and  Currant 
Juice,  and  Colouring  Matters  of  Red  and  Black  Currants.  By 
W.  Keim  (Zeit.  anal.   Chem.,  30,  401. — 407). — The  first  part  of  the 
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following  research  deals  with  the  changes  in  chemical  composition 
which  take  place  during  the  growth  and  ripening  of  the  fruit  of 
Frunuscerasus.  The  variety  experimented  with  was  the  early  egriot, 
specimens  of  which  were  gathered  from  a  single  tree  at  intervals  of 
7 — 10  days.  Table  I  gives  the  results  of  the  analyses  in  per- 
centages. 

Table  I. 


Date  of 
gathering. 

Average 

weight 

in  grams. 

Water 
per  cent. 

Dry 

substance 
per  cent. 

Total  acid 

calculated  as 

malic  acid 

per  cent. 

Invert 

sugar. 

per  cent. 

15th  May,  1890  . . 
21st  May,  1890  . . 
28th  May,  1890  . . 
10th  June,  1890.. 
19th  June,  1890  . 

0-6375 
0  -8259 
1-321 
3-08 
3-719 

88-88 
83-73 
82-13 
83-63 
81  -223 

11-12 
16-27 
17-87 
16-35 
18-777 

0-213 
0-310 
0-412 
0-421 
0-462 

2-74 
3-13 
4-14 
9-12 
10-26 

Date  of  gathering. 

Saccharose 
per  cent. 

Ash. 
per  cent. 

Acids  present. 

Glucoses 
present. 

15th  May,  1890 .... 

0-187 

0-478 

Citric,     malic, 
and  succinic 

Not  ascertained. 

21st  May,  1890  .... 

— 

0-516 

Ditto 

Dextrose,  levulose, 
and  inosite. 

28th  May,  1890 .... 

0-28 

0  -646 

Ditto 

Ditto. 

lOth  June,  1890 

117 

0-656 

Malic    and 
citric 

Not  examined. 

19th  June,  1890  ... 

0-739 

Ditto 

Dextrose,  levulose, 
and  traces  of  ino- 
site. 

On  the  four  later  dates,  the  sugar  in  the  leaves  was  estimated ; 
0'4!36,  1*465,  1-321,  and  0'813  per  cent,  respectively  being  found. 
This  sugar  did  not  reduce  Fehling's  solution  until  after  inversion. 
In  addition  to  the  vegetable  acids  above  mentioned,  crystals  of  calcium 
oxalate  w^ere  seen  under  the  microscope,  and  traces  of  formic  and 
acetic  acids  were  obtained  by  distilling  the  juice.  The  distillate  from 
currant  juice  gave  indications  of  an  aldehyde.  The  progressive 
increase  in  the  percentage  of  acid  during  the  whole  period  is  not  in 
harmony  with  the  old  view,  that  the  sugar  was  formed  at  the  expense 
of  the  acid.  The  disappearance  of  succinic  acid,  as  ripening  is 
approached,  suggests  the  theory  that  the  other  acids  are  formed 
synthetically  from  oxalic  and  succinic  acids.  The  presence  of  sac- 
charose alone  in  the  leaves  (which  organs  are  doubtless  the  seat  of 
the  genesis  of  the  carbohydrates),  in  proportions  which  increase  as 
the  ripening  stage  is  approached,  but  subsequently  diminish,  tends  to 
indicate  that  the  formation  of  saccharose  is  the  first  stage  in  the  pro- 
duction of  the  sugars,  and  that  the  transformation  into  glucoses  in 


ViiGETABLE   PHYSIOLOGY   AND   AGRICULTURE. 


1541 


the  fruit  is  effected  by  the  acids  there  present.  No  starch  was 
detected  at  any  stage  in  the  fruit  itself  ;  the  parenchyma  cells  of  the 
peduncle  showed  starch  granules  increasing  in  amount  as  the  fruit 
ripened.  The  ash  of  the  second,  third,  and  fifth  samples  was  analysed 
with  the  following  results.  The  portion  insoluble  in  hydrochloric 
acid  was  rejected  from  the  analysis. 


Ash  of  Cherries. 


rsi02  . 

HCl.. 

Portion        SO3  . . 

soluble  in  •{  P2O5  , 

water.      I  Na20 , 

I  K.,0  . 

LCO2 . . 


Portion 
soluble  in 
hydro- 
chloric 
acid. 


fCaO 
MgO 
P 


,0    1 
O5  J 


ammonia 
uble  in 


precipitate  sol- 
acetic  acid . .  . , 


i  AUO, 
P2O5 
CaO 
MgO 
CO, 


ammonia  precipitate    in- 
soluble in  acetic  acid. .  - 


not    precipitated    by    am- 
monia     


21st  May. 


0-712 
2-934 
2-509 
1-217 
39 -459 
15  -125 

5-578 
2-774 
11-907 
0-918 
2-553 
4-502 
2-252 
2-143 
4  124 


98  -707 


28th  May. 


510 
424 
063 
438 
331 
900 
831 

316 

446 
590 
151 
800 
018 
540 
949 
919 


100 -226 


19th  June. 


1  -8420 
1-2340 
3-1800 
5-4034 
1  -3420 
44-2090 
15-3060 


2-0003 
3-0876 
8  -0174 

1  -6521 

0  -8126 

2  -5361 
3-1926 

1  -5441 
4  -2071 


99-5663 


1 


Thirteen  experiments  were  conducted  on  the  fermentation  of  the 
juice  of  cherries  and  red  currants,  both  with  and  without  the  addi- 
tion of  yeast,  sugar,  and  water,  and  the  resulting  wines  were  fully 
analysed.  The  results  are  two  voluminous  for  reproduction.  The 
most  notable  features  are  the  invariable  diminution  in  the  amount  of 
acid,  which  diminution  was  the  more  considerable  as  the  fermenta- 
tion was  the  more  vigorous.  In  no  case  did  the  addition  of  sugar 
cause  a  proportional  increase  in  the  glycerol,  but  merely  a  compara- 
tively small  augmentation.  The  sugar  which  escaped  fermentation 
was  entirely  converted  into  levulose. 

The  qualitative  results  of  the  action  of  various  reagents  on  the 
■juice  of  black  and  red  currants,  as  well  as  the  characters  of  their 
absorption  spectra,  indicate  that  the  colouring  matters  of  these 
fruits  are  closely  allied  if  not  identical.  Graphic  representations  of 
these  spectra,  as  also  those  of  cherries,  bilberries,  mallows,  and 
Phytolacca  berries,  rosaniline,  ponceau,  and  rocellin  are  given. 

M.  J.  S. 

Chemical  Composition  of  some  Leguminous  Seeds.  By  E. 
ScHULZE,  E.  Steiger,  and  W.  Maxwell  {Landw.  Versuchs-Stat.,  39, 
'i69 — 326). — Liipimis  luteus. — After  giving  the  result  of  the  quanti- 
tative examination  of  lupin  seeds,  the  authors  give  a  detailed  account 
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of  the  methods  employed  in  the  estimation  of  the  various  constituents 
(compare  Schnlze  and  Steiger,  Landiv.  Versuchs-Staf.,  36).  The 
analyses  were  made  with  two  samples  of  seeds,  freed  from  skins 
(1  and  2)  and  with  the  skins  themselves  (3).  The  folloAving  table 
shows  the  distribution  of  the  nitrogen  percentage  in  the  dry 
matter  : — 


Nitrogen  as  proteids  (conglutin,  legumin,  and 

albumin)    

Nitrogen  as  nuclein  (and  plastin  ?) 

„  non-proteids 

Total  nitrogen 


0-61 
Oil 
0  02 
0-74 


In  the  next  table,  the  percentage  composition  of  the  same  samples 
is  given,  whilst  the  composition  of  the  entire  seeds  is  shown  in  the 
fourth  column.  These  last  numbers  were  obtained  by  calculation 
from  the  result  of  the  other  analyses.  The  seeds  contained  26  per 
cent,  of  hulls. 


Proteids 

Nuclein 

Alkaloids  (lupinine,  lupinidine)    

Lecithin    

Cholesterol   

(llycerides  (and  free  fatty  acids) 

/3-G-alactan    

Paragalactan    

Crude  fibre 

Soluble  organic  acids   (citric,  malic,  and 

oxalic  acids) 

Ether  extract  (lupeol,  «fec.) 

Soluble  carboliydrates 

Ash '. 

Not  determined  and  loss . . . 


1. 

2. 

3. 

44-48 

52  30 

3-81 

1   0-80 

0-40 

0-88 

1-46 

(1-46) 

— 

(2-11) 

2-16 

— 

0  17 

0-18 

— 

6-63 

5-83 

— • 

6-57 

10-20 

— 

10-39 

8-76 

17-91 

5-21 

5-83 

54-34 

2-09 

2-21 

_ 

— 

: — 

0-79 

— 

— 

5-47 

4-35 

4-27 

1-73 

15-73 

6-40 

15-07 

36-79 
0-67 
1-08 
1-58 
0  13 
4-61 
7-63 
11-73 
18-21 

1-5& 
0-21 

3-64 
12  13 


The  digestibility  of  the  seeds  freed  from  their  skins  was  determined 
by  Stutzer's  method  in  the  powdered  seed  (freed  from  fat).  The  two 
samples  (1  and  2)  gave  residues  containing  only  1-09  and  0*53  per 
cent,  of  the  original  total  nitrogen.  The  dry  residue  (mean)  after 
digestion,  was  6-87  per  cent,  of  the  dry  matter  of  the  shelled  seed. 
It  seems  probable  that  the  pancreatic  extract  has  no  action  (or  a  very 
slight  action)  on  the  paragalactan  (compare  Ber.,  24,  183). 

Vicia  sativa,  Fisum  sativum,  and  Faba  vulgaris. — The  seeds  were 
analysed  entire.  The  following  table  shows  the  percentage  compo- 
sition of  the  dry  matter  :  — 
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Nitrogen  as  proteids c 

„  nuclem 

„  non-proteids 

Total  nitrogen 

Proteids  

Nucle'in 

Lecithin 

Cholesterol   

Glycerides  and  free  fatty  acids 

Soluble  organic  acids  (as  citric  acid) 

Cane  sugar  and  galactan 

Starch  

Crude  fibre 

Paragalactan  and  substances  not  determined 
Ash 


Vicia 
sativa. 


4-244 
0-291 
0-504 
5  -039 


25-46 
2-33 
1-22 
0-06 
0-91 
0-50 
4  85 

36-30 
4-89 

21-60 
2-90 


Pisum 
sativum. 


Faba 
vulgaris. 


3-583 

3- 

0-143 

0- 

0-425 

0-^ 

4-151 

4- 

21-50 

22- 

1-14 

1- 

1-21 

0- 

0-06 

o-( 

1-87 

1- 

0-73 

0-{ 

6-22 

4- 

40-49 

42 -( 

6-03 

It . 

4 

17-29 

15-. 

3-46 

2-1 

801 
239 
435 
574 


With  regard  to  digestibility,  of  100  parts  of  nitrogen  the  residues 
of  the  three  seeds,  after  treatment  with  pancreatic  extract,  contained 
respectively  5*77,  3-64,  and  534  parts.  iBesides  the  substances  deter- 
mined, the  seeds  of  Vicia  sativa  contained  vicine,  convicine,  betaine, 
cholin,  and  amygdalin ;  the  seeds  of  Fisum  sativum  contained  cholin 
and  a  base  similar  to  betaine. 

Soja  hispida. — The  seeds  contained  only  a  small  amount  of  starch, 
but  more  cane  sugar  than  the  other  seeds.  They  also  contain  a  con- 
siderable amount  (1-64  per  cent.)  of  lecithin.  N.  H.  M. 


Influence  of  Iron  and  Calcium  Sulphates  on  Nitrification. 
By  P.  PiCHARD  (Compf.  rend.,  112,  1455 — 1458). — In  a  pure  siliceous 
sand,  kept  sufficiently  moist  and  containing  unaltered  nitrogenous 
organic  matter  (cotton  oilcake)  to  the  extent  of  about  1  gram  of  nitro- 
gen per  kilo,,  the  addition  of  0*1  per  cent,  of  iron  sulphate  reduced  the 
loss  of  nitrogen  for  seven  months  from  47"65  to  18*36  per  cent.,  and 
increased  the  gain  of  nitric  nitrogen  from  1*43  to  10*40  per  cent.,  and 
that  of  ammoniacal  nitrogen  from  4*49  to  11*22  per  cent. 

With  10  per  cent,  of  clay  mixed  with  the  sand,  the  loss  of  nitrogen 
was  not  sensibly  reduced,  the  gain  in  nitric  nitrogen  was  increased 
from  5*10  to  15*92  per  cent.,  and  the  gain  in  ammoniacal  nitrogen 
reduced  from  16*94  to  12-75  per  cent,  by  the  use  of  the  iron 
sulphate. 

Sand  containing  1  per  cent,  of  calcium  carbonate  with  iron 
sulphate  did  not  show  any  sensible  reduction  of  the  loss  of  nitrogen; 
the  gain  of  nitric  nitrogen  diminished  from  5*10  to  2-55  per  cent., 
and  of  ammoniacal  nitrogen  increased  from  6*43  to  10*40  per  cent. 

In  sand  containing  clay  and  calcium  carbonate,  iron  sulphate 
reduced  the  loss  of  nitrogen  from  31*63  to  23*87  per  cent.,  diminished 
the  gain  of  nitric  nitrogen  from  7*14  to  6*43  per  cent.,  and  aug- 
mented   the    gain  of    ammoniacal     nitrogen    from    18*57    to    26*73 
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per  cent.  In  the  same  medium,  double  and  triple  allowances  of 
iron  sulpliate  have  lessened  the  loss  of  nitrogen,  gradually  diminished 
the  gain  of  ammoniacal  nitrogen,  and  increased  the  gain  of  nitric 
nitrogen. 

Iron  sulphate  hinders  the  decomposition  of  nitrogenous  matters, 
and  favours  nitrification. 

Using  iron  lactate  with  a  soil  containing  sand,  clay,  and  calcium 
carbonate,  the  iron  being  in  the  same  proportion  as  before,  loss  ot 
nitrogen  became  0*20  per  cent.,  gain  in  nitric  nitrogen  increased  to 
22'34  per  cent.,  and  gain  in  ammoniacal  nitrogen  decreased  to  3'57 
per  cent. 

Iron  salts  appear  in  general  to  be  detrimental  to  the  ferments 
destroying  nitrogenous  matters,  but  the  organic  salts  of  iron  favour 
nitrification. 

Ferric  oxide  added  to  a  complete  soil  (sandy,  clay,  and  chalk)  to  the 
extent  of  0'2  per  cent,  reduced  the  loss  of  nitrogen  from  31 '63  to 
21'43  per  cent.,  increased  the  gain  of  nitric  nitrogen  to  19*69  per 
cent.,  and  reduced  the  gain  of  ammoniacal  nitrogen  to  10' 71  per 
cent.  Ferric  oxide  does  not  hinder  the  decomposition  of  nitrogenous 
matters  ;  it  appears  to  moderate  the  energetic  action  of  calcium  carb- 
onate, and  clearly  to  favour  nitrification,  by  fixation  of  ammonia  in 
the  same  way  as  clay,  and  by  its  oxidising  properties. 

Calcium  sulphate,  when  introduced  to  the  extent  of  0*5  per  cent, 
in  the  same  soils,  is  found  to  be  superior  to  iron  sulphate  in  regard  to 
nitrification.  In  pure  siliceous  sand,  the  gain  of  nitric  nitrogen  is 
raised  to  11*43  per  cent.,  in  sand  with  chalk  to  13*67,  in  sand  with 
clay  to  2367,  and  in  a  complete  soil  to  34*48  per  cent.  As  a  nitrogen 
preserver,  its  action  is  more  efficacious  tlian  that  of  iron  sulphate, 
except  in  the  case  of  siliceous  sand,  an  exception  accounted  for  by  its 
inferior  solubility.  Calcium  sulphate  does  not  retard  the  decomposi- 
tion of  nitrogenous  matters  by  ferments. 

Iron  sulphate  would  be  usefully  employed  to  fix  ammonia  in 
positions  where  it  is  rapidly  formed,  as  in  liquid  manure  ditches, 
manures,  and  sewage.  Its  use  would  be  prejudicial  in  connection 
with  organic  manures  which  decompose  but  slowly,  on  account  of  its 
■antiseptic  properties. 

Iron  sulphate  would  be  advantageously  used  as  a  manure  in  wet, 
sandy  soils  poor  in  clay,  chalk,  and  ferric  oxide.  All  other  soils 
would  be  more  benefited  by  the  employment  of  calcium  sulphate. 

Iron  sulphate  would  be  useless,  if  not  detrimental,  in  the  case  of 
ferruginous  soils. 

Chlorosis  due  to  starving,  and  not  to  the  influence  of  meteorolo- 
gical conditions  or  the  ravages  of  parasites,  might  be  overcome  by 
the  use  of  calcium  sulphate  as  well  as  iron  sulphate. 

The  practice  of  adding  natural  marls  containing  gypsum  is  amply 
justified,  as  ammonia  is  fixed  by  the  clay  and  calcium  sulphate,  the 
destruction  of  nitrogenous  organic  matter  is  lessened  by  the  calcium 
carbonate  and  the  losses  of  nitrogen  diminished,  nitrification  is 
rendered  regular,  and  the  fixation  of  atmospheric  nitrogen  is  much 
promoted.  W.  T. 


VEGETABLE   PHYSIOLOGY   AND   AGRICULTURE.  1 54'> 

Formation  and  Oxidation  of  Nitrites  in  Soils.  By  S,  Wino- 
GRADSKY  {Compt.  rend.,  113,  89 — 92 ;  compare  Warington,  Trans., 
1891,  484). — Liquids  containing  ammonium  sulphate  and  other 
mineral  salts,  together  with  magnesium  carbonate,  were  sown  with 
soils  from  various  parts  of  the  world.  In  all  cases,  nitrification 
started  with  the  formation  of  nitrites,  nitrates  not  appearing  in 
quantity  until  the  ammonia  had  disappeared.  When,  however,  suc- 
cessive cultures  were  made  from  the  soils,  the  later  generations  did 
not  preserve  the  parallelism.  With  European  soils,  the  formation 
of  nitrates  diminished  after  six  or  eight  generations,  and  at  last 
ceased  ;  with  soil  from  Quito,  nitrites  were  still  being  formed  after 
twelve  generations  ;  whilst  with  other  South  American  and  African 
soils,  the  rate  of  formation  of  nitrates  was  not  only  maintained,  but 
could  be  augmented  by  replenishing  the  solution  with  ammonium 
salts. 

In  the  attenuated  cultures,  especially  in  those  in  which  nitrates 
had  been  formed,  there  were  observed  several  kinds  of  microbes, 
which  bore  a  general  resemblance  to  the  nitrous  organism  {nitro- 
monade).  Some  of  these  were  isolated,  and  were  found  to  retain 
under  culture  their  power  of  oxidising  ammonia,  but  to  lose  after  a 
few  generations  that  of  oxidising  nitrites.  An  endeavour  to  isolate 
the  nitric  organism  from  Tunis  soil  by  gelatin  culture  also  gave 
negative  results ;  but  the  method  by  which,  the  nitrous  microbe  had 
been  isolated  proved  successful. 

A  solution  of  nitrites  was  sown  with  Quito  soil,  and,  as  soon  as 
the  oxidation  had  become  regular,  a  little  drop  of  the  culture  was- 
sown  in  gelatinous  silica.  Colonies  of  two  different  organisms  de- 
veloped, one  of  which  proved  to  be  the  nitric  microbe.  It  is  a  verj 
small,  irregular,  bent  rod,  which  bears  no  resemblance  to  the  nitrous 
organism  separated  from  the  same  soil.  It  rapidly  converts  solution 
of  nitrites  into  nitrates,  but  has  no  action  on  ammonia. 

Organisms  of  similar  function  were  found  in  the  Java  and  Zurich 
soils,  and  it  is  probable  that,  like  the  nitrous  organisms,  they  con- 
stitute a  group,  of  which  each  soil  contains  a  particular  species. 

Jn.  W. 

Nitric  and  Ammoniacal  Nitrogen  as  Manures.  By  Pagnoul 
(Ann.  Agro7i.,  17,274 — 283). — Muntz  has  shown  that  plants  receiving 
nitrogen  only  in  the  form  of  an  ammonium  salt  can  live  in  a  sterilised 
soil  in  which  nitrification  of  the  ammonia  does  not  take  place,  and 
hence  concludes  that  ammonia  compounds  are  directly  assimilable  by 
plants  ;  in  ordinary  soil,  well  provided  with  the  nitrifying  ferments, 
however,  ammonia  cannot  persist,  and  plants  must  nearly  alwavs 
absorb  nitrogen  as  a  nitrate. 

The  author's  experiments  of  1890  on  this  point  were  made  in  four 
glass  flower  pots,  holding  2 — 3  litres,  and  furnished  with  tubulures 
at  the  bottom,  connected  by  india-rubber  tubes  to  four  small  flasks. 
A  layer  of  gravel  was  placed  in  each  pot,  and  they  were  filled  with 
the  following  media  : — 

A.  Good,  arable  soil   containing,  per  cent.,  0-102  'N,   0-098  PoO- 
0-290  K2O,  and  1-547  CaO. 

B,  C,  D.  Siliceous  sand,  mixed  witK  10  grams  calcium  sulphate. 
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C  received  in  addition  an  admixture  of  20  grams  of  the  soil  A, 
order  to  supply  it  with  the  nitrifying  ferments. 

Similar  seeds  were  sown  in  the  fonr  pots,  aad  A  wns  watered 
throughout  with  nothing  but  pure  distilled  water.  B  received  at 
intervals  25  c.c.  of  a  solution  containing  100  milligrams  N  as 
ammonium  sulphate,  and  100  milligrams  P2O5  as  superphosphate. 
C  received  the  same  quantities  of  ammonium  sulphate  and  super- 
phosphate as  B,  and,  in  addition,  100  milligrams  of  potash  as  potas- 
sium chloride  in  each  25  of  nutritive  liquid.  D  received  in  each 
25  c.c.  of  solution  100  milligrams  N  as  sodium  nitrate,  and  the  same 
quantities  of  superphosphate  and  potash  salt  as  C.  20  estimations 
were  made  of  nitric  and  ammoniacal  nitrogen  in  the  drainage  water 
of  each  flask  at  intervals,  the  nitric  nitrogen  bj  a  colorimetric 
process  with  diphenylamine,  and  the  ammonia  by  distillation  with 
magnesia  and  Nesslerising.  Nine  cuttings  of  the  crops  were  taken 
from  May  14  to  August  22,  simultaneously  in  all  the  pots,  and  the 
total  weights  obtained  were  : — 

A.  B.  C.  D. 

31-7  59-5  106-3  1031  grams. 

Thus  the  sterile  sand,  with  suitable  manures,  gave  much  better 
yields  than  the  good  soil  without  manure,  the  organic  nitrogen  in  the 
latter  not  being  transformed  into  assimilable  compounds  with  suflB- 
cient  rapidity.  In  the  presence  of  soil  containing  nitrifying  ferments, 
the  ammonium  sulphate  proved  as  eflBcacious  as  its  equivalent  of 
sodium  nitrate,  but  the  absence  of  this  ferment  reduced  the  yield  to 
one-half. 

The  results  of  analyses  of  the  drainage  waters  on  20  different  dates 
may  be  summarised  thus  : — In  the  drainage  of  pot  A,  the  barest  traces 
of  nitric  and  ammoniacal  nitrogen  were  found,  generally  about 
0'2  milligram  per  litre.  In  that  of  pot  D,  which  received  altogether 
1100  milliaframs  of  IN"  as  sodium  nitrate,  mere  traces  of  ammonia  were 
present;  nitric  nitrogen  was  found  in  large  quantity  (up  to  110  milli- 
grams per  litre)  immediately  after  each  fresh  supply  of  the  manurial 
liquid,  but  after  eight  or  10  days,  or  five  or  six  percolations  through 
the  soil,  the  quantity  sank  to  traces  or  nil,  if  the  plant  was  in  active 
growth.  In  the  drainage  of  pot  C,  nitric  and  ammoniacal  nitrogen 
were  found  in  something  like  equal  quantities  on  the  whole  set  of 
estimations,  so  that  although  it  is  certain  much  of  the  ammonia  was 
nitritied,  it  is  not  certain  whether  all  the  nitrogen  that  entered  the 
plant  was  in  the  form  of  nitrate.  In  the  drainai^e  of  B,  large  quanti- 
ties of  ammonia  were  always  found,  and  these  increased  towards  th(; 
end  of  the  experiment  through  accumulation  of  unused  ammonium 
sulphate ;  nitric  nitrogen  was  either  absent  or  present  in  traces  only, 
except  towards  the  end  of  the  experiment,  by  which  time  a  little 
nitrifying  ferment  may  have  got  into  the  sand.  Although  the 
ammonium  salt  is  shown  to  be  far  less  favourable  (in  the  absence  of 
nitrifying  ferments)  to  the  vegetation  than  the  nitrate,  the  consider- 
able crop  obtained  renders  it  extremely  probable  that  some  of  it  was 
directly  assimilated. 
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Estimations  of  nitric  and  ammoniacal  nitrogen  in  the  plant  itself 
were  made  on  the  cuttings  of  June  11  and  23  and  July  7.  The  plant 
from  A  never  contained  nitrate,  and  the  merest  traces,  if  any,  of 
ammonia  ;  in  that  from  B,  no  nitrate  was  present,  but  there  was  a  small 
proportion  of  ammoniacal  nitrogen  (13 — 14  milligrams  per  100  grams) 
on  each  date  ;  the  plants  of  C  and  D  contained  the  merest  traces,  if  any, 
of  ammonia,  but  nitric  nitrogen  was  present  in  very  variable  quantity, 
according  to  the  time  which  had  elapsed  since  the  last  supply  of 
nitrogenous  manure  to  the  plant ;  18  days  after,  the  quantity  was 
3  and  8  milligrams  per  100  grams ;  seven  days  after,  140  milligrams 
per  100  grams.  When  supplied  in  abundance,  nitrate  is  first  stored 
in  the  plant  and  then  its  nitrogen  is  assimilated. 

The  author's  experiments  confirm  the  views  of  Muntz,  already 
mentioned.  J.  M.  H.  M. 

Loss  of  Nitrogen  during  Decomposition  of  Nitrogenous 
Organic  Matter,  and  the  Means  of  Limiting  or  Avoiding  it. 
]Jy  J.  H.  YoGEL  (Bied.  Gentr.,  20,  562—564 ;  from  /.  /.  La7idw.,  38, 
827 — 334). — According  to  v.  Krause  (/.  /.  La7idw.,  i38,  1),  super- 
phosphate is  an  excellent  preservative  for  manure,  and  is  preferable 
to  superphosphate-gypsum,  owing  to  the  greater  amount  of  soluble 
phosphates  it  contains.  With  readily  soluble  phosphates,  there  seems 
to  be  a  gradual  formation  of  calcium  carbonate  and  ammonium 
phosphate ;  the  free  acid  takes  up  the  ammonia  more  quickly,  but 
there  remains  only  a  small  amount  of  soluble  phosphates  which  fix 
ammonia. 

The  author  refutes  these  views  of  v.  Krause.  Small  losses  of 
soluble  salts  cannot  be  avoided  with  farm-yard  manure.  The  loss  of 
phosphoric  acid  is,  however,  slight,  but  may  be  considerable  if  super- 
phosphate is  added  to  it,  so  much  so  that  any  beneficial  action  of  the 
superphosphate  is  more  than  cancelled.  Moreover,  the  soluble  phos- 
phoric acid  of  the  superphosphate,  or  superphosphate-gypsum,  does  not 
combine  with  the  ammonia  which  is  liberated  from  the  farm-yard 
manure,  but  mostly  goes  over  into  the  insoluble  state  :  ammonium 
sulphate  and  sparingly  soluble  calcium  phosphates  are  formed,  with 
merely  a  trace  of  ammonium  phosphate.  The  very  favourable  effect 
of  phosphoric  acid  in  preserving  manure  is  due,  in  the  first  place,  to 
its  power  of  so  changing  the  fermentation  that  no  free  nitrogen, 
or  but  little,  is  formed.  The  liberation  of  nitrogen  was  shown  by 
Dietzell  to  be  prevented  not  only  by  phosphoric  acid  soluble  in 
water,  but  also  by  phosphoric  acid  soluble  in  citrate,  and  the  author 
has  already  proposed  using  a  preparation  which  contains,  besides 
calcium  and  magnesium  sulphates,  also  a  large  amount  of  phosphoric 
acid  soluble  in  citrate. 

The  loss  of  free  nitrogen,  when  gypsum  is  used  alone,  is  not  nearly 
so  great  as  the  advantage  which  follows  from  the  fixation  of  ammonia 

N.  H.  M. 

Manuring  Experiments  with  Rice.  By  0.  Kellner,  Y.  Kozai, 
Y.  Mori,  and  M.  Nagaoka  (Landw.  Vermchs-Stat.,  39,  361 — 382).— 
In  order  to  ascertain  the  food  requirements  of  rice,  a  number  of 
experiments  were   made  in  which  rice  was  grown  in  soil  varioush^ 
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manured.  Wagner's  method  of  small  plots  was  employed ;  these 
were  made  by  sinking  wooden  frames,  with  a  surface  of  nearly  a 
square  metre,  about  50  cm.  into  the  ground.  The  air-dried  soil 
(which  was  of  volcanic  origin)  contained: — Nitrogen,  0608;  phos- 
phoric acid,  0448;  potash,  0"232;  and  lime,  0248  per  cent.  There 
were  five  series  :  the  first  contained  six  unmanured  plots,  three  with 
nitrogen  and  potash,  three  with  phosphoric  acid  and  potash,  and 
three  with  phosphoric  acid  and  nitrogen.  In  the  second  series,  all 
the  plots  had  the  same  amounts  of  phosphoric  acid  and  potash,  and 
varying  amounts  of  nitrogen.  In  the  third  series,  all  the  plots  had 
the  same  amount  of  nitrogen  and  potash,  and  varied  amounts  of 
phosphoric  acid.  In  the  fourth  series,  the  amounts  of  nitrogen  and 
phosphoric  acid  were  the  same  in  each  case,  and  the  potash  varied. 
In  the  fifth  series,  all  the  plots  had  nitrogen,  phosphoric  acid,  and 
potash,  and  different  amounts  of  lime. 

The  unmanured  plots  gave  a  very  poor  yield,  and  the  application  of 
much  nitrogen  and  potash  alone  had  no  beneficial  effect.  Phosphoric 
acid  was  found  to  be  a  most  important  manure,  whilst  potash  did  little 
or  no  good.  The  results  showed  that,  for  its  fall  development,  rice 
required  a  manuring  of  7*5  kilos,  of  nitrogen  and  12*5  kilos,  of  phos- 
phoric acid  per  one-tenth  hectare;  in  some  cases,  a  small  amount 
of  potash  is  necessary.  The  usual  manuring  of  the  district  includes 
far  too  little  phosphoric  acid. 

With  regard  to  the  effect  of  the  manures  on  the  composition  of  the 
crops,  it  was  found  that  the  produce  of  the  unmanured  plots,  and  of 
those  which  had  nitrogen  and  potash,  was  the  richest  in  nitrogen. 
The  produce  poorest  in  nitrogen  was  obtained  from  those  plots  which 
were  manured  with  much  phosphoric  acid  and  potash,  but  with  little 
or  no  nitrogen.  When  much  nitrogen  was  applied,  the  total  dry 
produce  contained  more  than  I  per  cent,  of  nitrogen,  the  excess  being 
chiefly  in  the  straw. 

The  differences  in  the  amounts  of  phosphoric  acid  in  the  produce  of 
the  different  plots  were  generally  analogous  to  the  difference  in 
the  amounts  of  nitrogen.  When  no  nitrogen,  but  much  phosphoric; 
acid  was  applied,  the  straw  remained  poor  in  phosphoric  acid  ;  this  is 
ascribed  to  the  quick  ripening  of  the  plants.  N,  H.  M. 
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The  True  Litre  or  Mohr's  Litre,  for  Volumetric  Analysis. 
By  W.  Fkesenius  {Zeit.  anal.  Chem.,  30,  461 — 465). — The  expressed 
desire  that  the  German  Imperial  Standards  Commission  should 
undertake  to  test  and  certify  measuring  vessels  for  chemical  purposes 
has  brought  into  prominence  the  question  whether  the  true  litre 
ought  to  be  used  for  this  purpose,  or  the  very  prevalent  "  Mohr's  litre," 
which  is  about  2  c.c.  greater  than  the  true  litre.  The  Commission, 
although  holding  itself  bound  by  the  terms  of  its  constitution  not  to 
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authenticate  as  a  litre  measure  anj  vessel  wliieh  did  not  conform  to 
the  true  definition,  nevertheless  took  steps  to  ascertain  the  opinions 
of  various  scientific  men  with  regard  to  the  question.  In  view  of  the 
common  practice  of  expressing  the  specific  gravities  of  liquids  with 
reference  to  water  of  the  same  temperature  (and  that  a  mean 
working  temperature)  as  unity,  which  practice  is  already  recognised 
by  the  Commission  in  testing  hydrometers,  and  considering  the  con- 
venience of  expressing  the  unit  of  weight  and  that  of  volume  by  an 
identical  number  under  practical  working  conditions,  as  well  as  the 
confusion  which  would  result  from  neglect  of  the  corrections  rendered 
necessary  by  the  employment  of  "true"  litre  vessels  at  any  tempera- 
ture other  than  0^,  the  author  suggests  that  Mohr's  litre  should  be 
retained  for  volumetric  work,  and  that  the  certificate  to  be  issued 
should  be  worded  in  some  such  manner  as  the  following : — "  The  flask 
X,  filled  with  water  of  17'5°  C,  so  far  that  the  mark  is  tangent  to  the 
lower  meniscus,  contains  an  amount  of  water  which  equipoises  a  brass 
kilogram  in  air  of  760  mm.  pressure,  and  therefore  holds  a  so-called 
Mohr's  litre."  M.  J.   S. 

Neutral  Litmus  Paper.  By  K.  Mays  (Verh.  d.  NaturUst.-Med. 
Verein  Heidelberg^  N.F.,  3,  295 — 298). — An  aqueous  extract  of  com- 
mercial litmus  is  acidified  with  hydrochloric  acid,  and  placed  within 
a  parchment  paper  dialyser  for  eight  days,  there  being  running  water 
outside.  Litmus  is  a  colloid  substance,  and  in  this  way  is  freed  from 
saline  and  other  impurities.  Paper  impregnated  with  this  neutral 
litmus  solution  is  perfectly  satisfactory  for  the  determination  of 
reaction.  W.   D.  H. 

Test  for  Hydrogen  Peroxide.  By  G.  DenigJis  (Bull  Soc  Chim, 
[3],  293). — When  a  drop  of  a  10  per  cent,  solution  of  metaphenylene- 
diamine  chloride  is  boiled  with  a  few  drops  of  water  and  a  drop  of 
hydrogen  peroxide  solution,  a  carmine-red  coloration  is  produced. 
This  reaction  will  detect  0005  milligram  of  hydrogen  peroxide  in  a 
drop  of  water,  but  is  affected  by  the  presence  of  nitrites.  The  test 
is  thus  modified,  to  be  independent  of  the  presence  of  the  latter 
compounds  : — One  or  two  drops  of  metaphenylenediamine  chloride 
is  added  to  1  c.c.  of  ammonia  solution  containing  a  few  drops  of 
hydrogen  peroxide  solution  ;  the  mixture  is  boiled  for  some  minutes, 
when  the  previously  colourless  solution  becomes  blue,  of  intensity 
corresponding  with  the  peroxide  present ;  addition  of  alkali  hydroxide 
solution  changes  the  colour  to  red.  In  reference  to  a  former  com- 
munication (Abstr.,  1890,  1185),  the  author  states  that  the  molybdo- 
sulphuric  acid  used  for  the  detection  of  hydrogen  peroxide  is  made 
by  mixing  equal  volumes  of  a  recently  prepared  ammonium  molybdate 
solution  (10  per  cent.)  and  concentrated  sulphuric  acid ;  the  solution, 
which  becomes  bluish  on  keeping,  is  rendered  colourless  by  warming, 
and  its  sensitiveness  is  unimpaired.  T.  G.  N. 

Estimation  of  Sulphur  in  Iron.  By  v.  Beis  and  F.  Wiggert 
{Ghem.  Centr.,  1891,  ii,  218—219;  from  Staid  u.  Eisen,  11,  480—483). 
— The   apparatus   employed   by  the    authors   is   represented   in   the 
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accompanying  figure.  J.  is  a  distillation  flask,  on  the  side-tube  of 
which  a  small  bulb  B  is  blown,  from  which  a  side-tube  leads  to  the 
absorption  apparatus  C.  The  stoppered  funnel  D  has  a  ground 
.stopper  on  the  lower  limb,  which  fits  the  neck  of  A.     E  is  a  small 


washing  flask  for  the  carbonic  anhydride,  which  is  supplied  from  a 
cylinder  of  liquid  carbonic  anhydride.  The  absorption  liquid  consists 
of  equal  parts  of  hydrogen  peroxide  and  dilute  (1  : 4)  ammonia.  The 
sulphuric  acid  which  may  be  present  in  the  hydrogen  peroxide  is 
previously  precipitated  exactly  by  the  addition  of  barium  chloride,  the 
barium  sulphate  is  allowed  to  settle,  and  the  clear  solution  of  per- 
oxide siphoned  off.  C  should  be  of  such  dimensions  that  1  litre  of 
gas  may  be  drawn  through  it  in  3'5  minutes. 

10  grams  of  the  iron  or  steel  is  introduced  into  A,  the  tap  of  D 
opened,  and  carbonic  anhydride  allowed  to  flow  into  the  apparatus, 
which  forces  the  hydrochloric  acid  from  the  funnel  into  the  flask,  after 
which  the  tap  of  JD  is  again  closed.  In  the  case  of  steel,  a  small  flame 
may  be  at  once  applied  to  the  flask  A  ;  for  iron  2 — 3  minutes  should 
be  allowed  to  elapse  before  heating.  In  about  5  minutes,  the  liquid 
is  brought  to  boiling,  and  carbonic  anhydride  is  then  allowed  to  flow 
rapidly  through  the  apparatus  for  20  minutes. 

The  contents  of  C  are  now  transferred  to  a  beaker,  and  G  is  rinsed 
with  100  c.c.  of  water,  the  total  volume  now  measuring  200  c.c.  It  is 
boiled  for  2 — 3  minutes,  10  c.c.  of  dilute  1 :  1-hydrochloric  acid  added, 
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and  boiled  again  to  expel  all  carbonic  anhydride.  10  c.c.  of  ammonia, 
sp.  gr.  096,  is  added,  together  with  2  or  3  drops  of  methyl- orange,  and 
if  the  liquid  should  still  be  acid,  a  little  more  ammonia  is  added,  and 
the  liquid  is  now  neutralised  very  carefully  with  hydrochloric  acid,  so 
that  the  methyl-orange  is  not  red,  but  only  orange- coloured.  It  is 
now  heated  to  boiling,  10  c.c.  of  barium  nitrate  solution  (70  grams  in 
1000  c.c.)  added,  again  heated  to  boiling,  10  c.c.  of  dilute  hydrochloric 
acid  added,  and  the  precipitate  allowed  to  settle  while  warm.  After 
15  minutes,  it  is  collected,  washed  with  hydrochloric  acid  and  w^ater, 
and  the  filter  is  placed  in  a  porcelain  crucible,  charred  in  a  muffle,  and 
ignited  for  15  minutes  at  a  red  heat.  The  whole  determination  lasts 
about  two  hours.  The  authors  have  foand  that  the  barium  sulphate, 
if  precipitated  with  barium  nitrate  from  an  exactly  neutral  liquid, 
and  in  the  absence  of  metals,  is  very  dense  and  easily  filtered.  The 
use  of  a  mechanical  stirrer  still  further  shortens  the  time. 

J.  W.  L. 

Sulphuric  Acid  in  Plastered  and  Natural  Wines.  By  D.  Yitali 
(L'Orosi,  14,  145 — 163). — Roos  and  Thomas  (Compt.  rend.,  Ill,  575) 
concluded  that  plastered  wines  contain  normal  potassium  sulphate, 
because  on  adding  ammonium  acetate  to  the  wine,  precipitating 
the  sulphuric  acid  with  barium  chloride,  and  igniting,  the  whole  of 
the  chlorine  is  found  in  the  residue,  whereas  if  an  acid  sulphate  were 
present,  some  of  the  chlorine  would  be  volatilised  as  ammonium 
chloride.  The  author  finds,  however,  that  under  the  above  conditions 
ammonium  chloride  reacts  with  the  potassium  and  calcium  tartrates 
in  the  wine,  so  that  the  whole  of  the  chlorine  is  fixed  and  remains  in 
the  ash. 

The  presence  of  acid  sulphates  in  plastered  wines  may  be  demon- 
strated by  treating  them  with  some  alkaloid,  such  as  quinidine,  which 
is  capable  of  extracting  sulphuric  acid  from  potassium  hydrogen 
sulphate  but  has  no  action  on  the  normal  salt.  The  experiment  is 
conducted  as  follows :  an  excess  of  freshly  precipitated  quinidine  is 
added  to  the  wine  (3  parts)  until  its  red  colour  is  changed  to  a  violet- 
blue,  the  whole  briskly  shaken,  heated  for  a  short  time  at  50 — 60^, 
chloroform  (2  vols.),  and  sufficient  absolute  alcohol  to  dissolve  it 
added,  and  then,  without  shaking,  a  volume  of  water  about  half  the 
volume  of  the  mixture  is  also  a(]ded.  After  a  time,  the  clear  chloro- 
form solution  is  drawn  off,  evaporated,  and  the  residue  tested  for 
sulphuric  acid.  By  the  above  method,  the  author  has  also  succeeded 
in  proving  the  presence  of  acid  sulphates  in  the  urine. 

The  presence  of  nitric  acid  in  wine  may  also  be  detected  by  treating 
it  with  quinidine  as  above,  evaporating  the  chloroform  solution,  treat- 
ing the  residue  with  water  and  potassium  carbonate,  to  convert  the 
nitric  acid  into  potassium  nitrate ;  this  remains  undissolved  on 
treating  the  mass  with  alcohol  and  chloroform,  and  may  be  identified 
by  the  ordinary  methods.  S.  B.  A.  A. 

Estimation  of  Small  Quantities  of  Boric  Acid.  By  F.  Par- 
MENTiER  {Compt.  7-en'L,  113,  41 — 43). — The  method  is  based  on  the 
<lifference   in    the    behaviour    of    helianthin   and  litmus   or    orcein 
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towards  boric  acid  and  its  salts.  Yellow  (alkaline)  helianthin  is  nob 
affected  by  boric  acid  or  borates,  whilst  alkaline  litmus,  or,  better, 
orcein,  changes  colour  when  the  base  is  partially  or  entirely  saturated. 
When  the  alkali  is  soda,  the  point  is  that  at  which  the  biborate  is 
formed. 

To  estimate  the  boric  acid  in  a  mineral  water,  the  residue,  after  re- 
moval of  the  silica,  is  dissolved  in  hydrochloric  acid,  and  treated  with 
ammonium,  nitrate  and  ammonia,  to  precipitate  the  iron,  alumina, 
manganese,  and  arsenic  and  phosphoric  acids.  The  filtrate  is  then 
acidified  with  hydrochloric  acid,  and  divided  into  two  equal  portions, 
both  of  which  are  titrated  with  sodium  carbonate,  one  with  helianthin 
as  indicator,  the  other  with  orcein. 

In  this  way  quantities  of  boric  anhydride  as  minute  as  1"8 — 38 
milligrams  per  litre  have  been  found  in  the  waters  of  Royat. 

Jn.  W. 

Detection  of  Carbonic  Oxide  in  Blood.  By  H.  Bertin-Sans 
and  J.  MoiTESSiER  (Compt.  rend.,  113,  210 — 211). — See  this  vol., 
p.  1522. 

Separation  of  Barium  from  Calcium.  By  R.  Fkesenics  (Zeif. 
anal.  Chem.,  30,  452 — 460). — When  a  solution  containing  much 
calcium  with  little  barium,  and  feebly  acidified  with  hydrochloric  acid, 
is  precipitated  with  a  quantity  of  sulphuric  acid  only  a  little  greater 
than  is  required  to  form  barium  sulphate  with  the  barium  present, 
the  whole  of  the  barium  is  not  precipitated,  although  the  precipitate 
retains  some  calcium,  even  after  washing  until  calcium  is  no  longer 
to  be  detected  in  the  washings.  If,  on  the  other  hand,  six  times  as 
much  sulphuric  acid  is  added  as  corresponds  with  the  barium  present, 
the  whole  of  the  barium  is  indeed  precipitated,  but  calcium  is  also 
thrown  down,  even  when  the  amount  of  water  present  is  nearly 
double  that  required  to  hold  all  the  calcium  sulphate  in  solution.  In 
presence  of  a  large  quantity  of  hydrochloric  acid,  barium  can  be 
precipitated  with  approximate  completeness  only  when  much  sulph- 
uric acid  is  added.  Thus,  400,000  parts  of  a  liquid  containing  12 
per  cent,  of  hydrogen  chloride  and  0*38  per  cent,  of  sulphuiuc 
anhydride  was  required  to  dissolve  1  part  of  barium  sulphate,  whilst 
with  the  same  strength  of  hydrochloric  acid,  but  with  sulphuric  acid 
only  slightly  in  excess  of  the  barium  present,  the  solubility  was 
1  part  in  18,000.  With  a  large  excess  of  both  hydrochloric  and 
sulphuric  acids,  the  separation  of  barium  and  calcium  seems  at  first 
to  be  accurate,  and  is,  in  fact,  better  than  with  feebly  acid  liquids ;  it 
is,  however,  still  imperfect.  Diehl's  method  of  separating  the  two 
bases,  by  digesting  the  mixed  sulphates  with  a  concentrated  solution 
of  sodium  thiosulphate,  gives  approximately  accurate  results  when 
the  two  sulphates  have  been  precipitated  separately  and  then  mixed,, 
though  a  little  barium  is  lost,  since  barium  sulphate  is  not  absolutely 
insoluble  in  strong  thiosulphate  solution.  When  applied,  however,, 
to  the  sulphates  precipitated  simultaneously,  a  considerable  amount  of 
calcium  sulphate  remains  undissolved.  It  is  further  to  be  noticed 
that  from  a  thiosulphate  solution,  calcium  cannot  be  completely  pre- 
cipitated by  ammonium  oxalate.  M.  J.  S. 
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Electrolytic  Estimation  of  Metals  as  Amalgams.  By  G. 
YoRTMANN  (Ber.,  24,  2749—2765). — The  metals  are  best  obtained 
in  the  form  of  amalgams,  by  adding  to  the  solution  the  corre- 
sponding salt  to  be  examined,  and  a  weighed  quantity  of  mer- 
curic chloride ;  in  the  case  of  acid  solutions,  pure  precipitated 
mercuric  oxide  may  be  employed.  At  the  commencement  of  the 
operation,  a  current  giving  6 — 8  c.c.  of  oxy hydrogen  gas  per  minute 
is  employed  ;  when  the  metal  begins  to  be  deposited,  this  is  reduced 
to  one  giving  2 — 3  c.c,  and,  as  the  analysis  proceeds,  the  current  is 
gradually  increased  to  its  original  strength.  Mercury  alone  is  quan- 
titatively precipitated  by  electrolysis  from  solutions  containing 
ammonium  oxalate,  ammonium  tartrate,  or  alkaline  sodium  sulphide. 
After  the  deposition  of  mercury  from  solution  in  potassium  iodide, 
it  is  needful  to  dissolve  the  iodine  deposited  on  the  positive  electrode 
in  soda  and  continue  the  electrolysis  for  an  hour,  or  if  the  quantity 
of  iodine  is  very  small,  it  may  be  sufficient  to  wash  the  metal  quickly 
with  sodium  sulphite  solution.  Mercury  can  also  be  deposited  from  an 
alkaline  solution  of  potassium  mercuric  iodide;  in  this  case,  the  metal 
should  not  be  washed  with  alcohol,  or  particles  will  become  detached. 

Zinc  is  best  deposited  from  solutions  containing  ammonium  oxalate 
or  from  ammoniacal  solutions ;  in  the  first  case,  not  more  than 
2 — 3  parts  of  mercury  should  be  added  for  1  of  zinc,  but  in  the  latter 
solution,  the  proportion  should  be  at  least  3  parts  of  mercury  to  1  of 
zinc.  As  the  platinum  vessel  is  attacked  during  the  operation,  it  is 
advisable  either  to  deposit  the  zinc  directly  and  not  as  an  amalgam, 
or  to  employ  a  dish  coated  with  copper  or  silver. 

The  determination  of  cadmium  resembles  that  of  zinc  ;  on  account 
of  the  sparing  solubility  of  cadmium  oxalate,  it  is  best  to  employ  an 
ammoniacal  solution,  unless  the  quantity  of  cadmium  does  not  ex- 
ceed 0*2 — O'o  gram ;  thel'e  should  be  4 — 6  parts  of  mercury  to  1  of 
cadmium. 

The  deposition  of  lead  from  acid  solutions  is  effected  by  dissolving 
the  lead  salt,  together  with  mercuric  chloride,  in  water,  adding  sodium 
acetate  and  a  little  concentrated  potassium  nitrite  solution,  the  re- 
sulting precipitate  being  dissolved  by  the  addition  of  acetic  acid  ;  the 
formation  of  any  lead  oxide  towards  the  end  of  the  operation  can  be 
prevented  by  the  addition  of  small  quantities  of  potassium  nitrite. 
The  lead  amalgam  is  stable  when  dry,  but  in  presence  of  moisture  is 
quickly  oxidised  on  exposure  to  air.  Lead  is  also  deposited  quanti- 
tatively from  alkaline  solution ;  as  the  use  of  alcohol  to  dry  the 
amalgam  Avould  cause  loss,  oxidation  takes  place,  and  consequently 
the  results  are  somewhat  high.  The  method  aflfords,  however,  a  ready 
means  of  separating  lead  from  other  metals,  such  as  tin,  antimony,  or 
arsenic,  and  for  this  purpose  it  is  convenient  to  employ  an  ammo- 
niacal solution  containing  tartai'ic  acid ;  when  all  the  lead  is  depo- 
sited, the  supernatant  liquor  is  poured  off,  the  amalgam  dissolved  in 
acid,  and  the  solution  treated  as  above  described. 

Bismuth  is  best  determined  in  hydrochloric  acid  solution,  the 
precipitation  of  basic  salts  being  prevented  by  the  addition  of  excess 
of  potassium  iodide,  or  by  dilution  with  ethyl  alcohol  mixed  with 
2  parts  of  water.     The  second  method  is  much  better  if   bismuth  is 
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present.  The  amalg-am  is  stable,  and  may  he  heated  at  90"  in  an 
air-hath  without  suffering  any  change.  Should  the  bismuth  be  dip- 
solved  in  nitric  acid,  not  less  than  4  parts  of  mercary  to  1  of  bismuth 
should  be  present,  and  it  is  necessary  to  add  tartaric  acid.  The 
quantitative  deposition  of  bismuth  from  ammoniacal  solutions  con- 
taining tartaric  acid  is  unsatisfactory,  but  affords  a  useful  means  of 
separating  it  from  tin,  antimony,  and  arsenic. 

Antimony  is  first  oxidised  to  anfcimonic  anhydride  and  then  dissolved 
in  soda  and  sodium  sulphide ;  2  parts  of  mercury  to  1  of  antimony 
must  be  present.  The  amalgam  is  very  stable.  As  antimony  is  not 
precipitated  from  ammoniacal  solutions  containing  ammonium  tar- 
trate, such  a  solution  may  be  used  to  separate  it  from  lead  and  other 
metals,  whilst  the  first  method  enables  it  to  be  separated  from  tin. 

No  means  have  yet  been  discovered  of  determining  arsenic  in  the 
form  of  its  amalgam  ;  during  electrolysis,  considerable  quantities  of 
arsenic  hydride  are  evolved,  and  hitherto  attempts  to  decompose  this 
at  the  moment  of  its  formation  have  proved  fruitless.  Arsenic  amal- 
gam undergoes  no  change  on  exposure  to  the  air.  J.  B.  T. 

Antimony  Pentasulphide :  Separation  of  Arsenic  and 
Antimony.  By  T.  Wilm  {Zeit.  anal  Chem.,  30,  428— 446).— See 
this  vol.,  p.  1432. 

Detection  and  Separation  of  Metals  of  the  Platinum  Group  in 
presence  of  other  Metals.  By  A.  Joly  and  E.  Leidi^  (Gompt, 
rend.,  112,  1259 — 1261). — Osmium  and  ruthenium  are  removed  in  the 
form  of  volatile  compounds,  and  iridium  is  removed  by  treatment  with 
lead.  A  moderately  dilute  hydrochloric  acid  solution  of  the  remain- 
ing metals  is  heated  to  about  60"  and  mixed  with  potassium  nitrite. 
If  much  platinum  is  present,  potassium  platinochloride  gradually 
separates  as  a  crystalline  precipitate  quite  free  from  other  metals. 
After  cooling  and  separation  of  this  salt,  the  liquid  is  again  heated 
and  further  quantities  of  nitrite  added.  Suddenl}^,  and  especially  if 
the  liquid  is  stirred,  the  crystalline  double  rhodium  compound  sepa- 
rates, carrying  with  it  lead,  bismuth,  and  tin,  and  small  quantities  of 
copper.  If  the  liquid  is  allowed  to  cool,  the  separation  of  the  rhodium 
becomes  complete,  provided  that  a  moderately  large  quantity  of  potas- 
sium chloride  is  present.  Should  iron  and  copper  be  present,  the 
addition  of  the  nitrite  is  continued  until  the  liquid  becomes  alkaline, 
and,  on  boiling,  the  iron  and  copper  are  precipitated,  whilst  platinum 
and  palladium  remain  in  solution.  C.  H.  B. 

Water  Analysis.  By  C.  Lepieere  (Bull  Soc.  Chim.  [3],  5,  299 — 
307). — A  criticism  of  Boutron  and  Boudet's  method  for  estimating 
hardness.  The  author  describes  the  preparation  of  standard  almond 
oil  soap  solution  such  that  1  c.c.  corresponds  with  1  milligram  of 
dissolved  calcium  chloride,  and  records  experiments  and  the  calculated 
equivalent  values  for  other  calcium  and  magnesium  compounds. 
Contrary  to  Wanklyn  and  Chapman,  he  states  that  magnesian  waters 
do  not  require  1^  times  their  calculated  equivalent  of  soap  solution  for 
complete  precipitation,  but  that  the  amounts  required  are  the  same 
as  with  calcium  solutions  of  equivalent  strength.  It  is  only  with 
solutions  containing  between  20  and  30  grams  of  calcium  chloride  (or 
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its  equivalent  in  other  calcium  or  magnesium  salts)  per  litre  that  the 
soap  solution  required  is  directly  proportional;  both  weaker  and 
stronger  solutions  require  relatively  more  soap  solution.  Tables  arc 
given  for  calcium  salts  and  magnesium  salts.  T.   G.  N. 

Detection  of  Cyanogen  Compounds.  By  A.  Hilger  and  K. 
Tamba  (Zeit.  anal.  Ghem.,  30,  529 ;  from  Mittheil.  aus  dem  phar?n. 
Inst,  der  Univers.  Erlangen,  Heft  ii). — Guaiacum-copper  sulphate 
paper  is  a  very  untrustworthy  test.  It  is  much  better  to  add  to  the 
suspected  distillate  in  a  basin  a  drop  of  freshly  made  guaiacum 
tincture  and  then  a  drop  of  copper  sulphate.  To  detect  cyanides  in 
presence  of  ferrocyanides,  the  substance  should  be  mixed  with  tartaric 
acid,  then  gradually  made  feebly  alkaline  with  sodium  carbonate,  and 
treated  with  a  current  of  carbonic  anhydride  in  a  distillation  apparatus 
at  a  temperature  not  exceeding  60°,  and  the  distillate  tested.  All 
metallic  cyanogen  compounds  are  decomposed  by  carbonic  anhydride 
at  100° ;  but  ferrocyanides  and  ferricjanides  not  below  80°,  whilst  the 
simple  cyanides,  including  mercuric  cyanide,  are  decomposed  between 
50°  and  60°.  M.  J.  S. 

Detection  of  Turkish  Geranium  Essence  in  Oil  of  Roses. 

By  G.  PaxVAfotow  (Ber.,  24,  2700— 2701).— Oil  of  roses  from  South 
Bulgaria  and  Turkey  is  very  often  adulterated  with  Turkish  geranium 
essence  (Indris  Yaglii) ;  the  presence  of  even  traces  of  the  latter  can, 
however,  be  easily  detected,  since  a  mixture  (2  to  3  drops)  of  the  two 
oils  gives  a  blue  coloration  on  shaking  with  a  solution  of  rosaniline 
previously  decolorised  with  sulphurous  anhydride,  and  then  keeping 
for  about  two  hours.  Pure  oil  of  roses  gives  a  red  coloration  after 
shaking  with  the  reagent  and  then  keeping  for  about  24  hours. 

When  Turkish  geranium  essence  is  mixed  with  an  equal  quantity 
of  concentrated  sulphuric  acid  on  a  watch  glass,  a  considerable  de- 
velopment of  heat  occurs,  and  dense,  white  fumes,  having  a  tarry 
odour,  are  evolved ;  on  adding  95  per  cent,  alcohol  to  the  brownish-red 
mixture,  a  yellow,  fatty,  flocculent  substance  is  precipitated,  and  the 
solution,  which  is  at  first  red,  changes  to  yellow  on  keeping  for  some 
time.  Oil  of  roses  also  gives,  with  concentrated  sulphuric  acid,  a 
brownish-red  solution,  but,  on  the  addition  of  alcohol,  a  clear,  almost 
colourless  solution  is  obtained.  This  difference  in  behaviour  can  also 
be  made  use  of  for  the  detection  of  geranium  essence  in  oil  of  roses. 

F.  S.  K. 

Estimation  of  the  Impurities  in  Alcohol  by  Rose's  Method. 
By  A.  ScALA  (Gazzetta,  21,  346 — 374). — The  author  gives  a  summary 
of  our  knowledge  of  the  impurities  present  in  commercial  spirits,  and 
then  details  experiments  made  to  determine  the  trustworthiness  of 
Rose's  method  of  estimating  the  quantity  of  fusel  oil  present. 

The  experiments  on  the  increase  of  volume  experienced  by  chloro- 
form, when  agitated  with  spirit  containing  amjl  alcohol  or  other 
ordinary  impurities,  are  carried  out  in  a  stoppered  glass  cylinder  of 
the  form  usually  employed,  having  a  capacity  of  150  c.c,  and  a  scale 
graduated  in  twentieths  of  a  c.c.  This  is  washed  first  with  concen- 
trated sulphuric  acid,  then  with  nitric  acid,  and  finally  with  water,  and 
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well  dried  ;  a  little  more  than  20  c.c.  of  carefully  purified  chloroform  is 
then  put  in,  by  means  of  a  long-stemmed  funnel,  and  the  cylinder  left 
in  a  bath  until  it  has  attained  a  temperature  of  15° ;  the  excess  of 
chloroform  is  now  taken  out,  leaving  exactly  20  c.c.  Meanwhile,  pure 
alcohol  has  been  diluted  to  a  strength  of  30  vols,  per  cent.,  the  re- 
quired quantity  of  impurity  added,  and  the  strength  again  reduced  to 
30  vols,  per  cent,  by  addition  of  water  or  alcohol ;  100  c.c.  of  this 
spirit  is  now  put  into  the  cylinder,  together  with  1  c.c.  of  sulphuric 
acid  of  density  1"286,  all  being  kept  at  the  standard  temperature. 
After  well  agitating,  the  cylinder  is  returned  to  the  bath,  and  the 
volume  of  the  chloroform  read  off  after  20  minutes. 

The  unit,  from  which  the  augmentation  in  volume  of  the  chloroform 
is  to  be  calculated,  is  obtained  by  performing  the  test  with  pure  dilute 
alcohol  of  the  standard  strength,  namely,  30  vols,  per  cent.,  and  is 
21*59  at  the  standard  temperature.  Consequently,  this  number  must 
be  subtracted  from  the  volume  obtained  when  operating  with  an 
impure  spirit,  in  order  to  obtain  the  increase  in  volume  due  to  the 
impurity. 

A  variation  of  +  1  '^ol.  per  cent,  in  the  strength  of  the  alcohol  em- 
ployed is  attended  by  a  variation  of  +026  c.c.  in  the  volume  of 
chloroform  obtained.  A  rise  of  temperature  of  1°  increases  the 
volume  of  chloroform  by  0*036  c.c.  on  the  volume  at  15°,  but  if  the 
unit  volume,  that  is  to  say,  the  volume  which  20  c.c.  of  chloroform 
occupies  after  agitation  with  100  c.c.  of  30  vols,  per  cent,  alcohol,  be 
determined  at  temperatures  other  than  15°,  the  increase  in  volume 
due  to  fusel  oil  is  practically  a  constant  for  other  temperatures. 

The  results  of  an  examination  of  the  effect  on  the  volume  of  the 
chloroform  of  other  substances  which  might  occur  in  spirits  are  em- 
bodied in  the  following  table.  The  numbers  give  the  increase  in 
volume,  over  and  above  the  unit  volume,  due  to  the  presence  of  1  c.c. 
of  the  corresponding  substance  in  each  100  c.c.  of  30  vols,  per  cent, 
spirit. 

Name  of  substance.  Increase  in  Yolume. 

Acetaldehyde 0*200  c.c. 

Paraldehyde 1*000    „ 

Furfural  dehyde 0*601     „ 

Propyl  alcohol 0*502    „ 

Normal  butyl  alcohol 1*161     ,, 

Isobutyl  alcohol 0*949    „ 

Arayl  alcohol 1*507     „ 

Essence  of  aniseed 0*588    „ 

„  cinnamon 0-750     ,, 

In  the  case  of  furfuraldehyde,  there  is  seemingly  a  discrepancy 
between  the  values  given  in  the  table  and  in  the  text. 

The  increase  in  volume  of  the  chloroform  is  directly  proportional  to 
the  quantity  of  fusel  oil  present,  and  the  author  gives  a  table  obtained 
by  interpolation,  from  which  the  quantity  present  is  deduced  directly 
from  that  increase. 

By  previous  distillation  of  the  spirit  with  a  few  drops  of  potasb, 
most  of  the  acetaldehyde  and  furfuraldehyde  is  retained  by  the  potash, 
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but  the  proportions  of  the  other  impurities  present  are  practically  un- 
altered by  this  treatment. 

The  author  considers  that  this  method  for  the  determination  of 
fusel  oil  is  quite  satisfactory  if  employed  with  the  precautions  detailed 
above,  but  that  its  indications  are  not  to  be  depended  on  in  the  case  of 
those  liquors  of  which  aromatic  essences  in  quantity  are  essential  con- 
stituents. W.  J.  P. 

Estimation  of  Phenol.  By  L.  Carr]^  (Gompt.  rend.,  113,  139 — 
141). — 10  grams  of  pure  phenol  is  dissolved  in  1000  c.c.  of  water,  and 
from  this  solutions  are  prepared  containing  5*0,  3"0,  2*0,  I'O,  0"8,  0'6, 
0'4,  0*2,  and  0*1  gram  of  phenol  per  litre. 

The  phenol  solution  to  be  examined,  if  concentrated,  is  diluted  with 
10  times  its  volume  of  water.  25  c.c.  of  the  solution  is  placed  in  a 
conical  flask  with  5  c.c.  of  nitric  acid,  and  equal  quantities  of  the 
standard  solutions  of  phenol  are  treated  in  a  similar  manner,  all  the 
flasks  being  heated  in  the  same  water-bath  for  one  or  two  hours. 
The  intensity  of  the  coloration  produced  is  proportional  to  the  quan- 
tity of  phenol  present.  Greater  accuracy  is  obtained  if.  after  the 
action  has  ceased,  the  solutions  are  mixed  with  20  c.c.  of  sodium 
hydroxide  solution  and  diluted  to  exactly  50  c.c.  The  liquids  are 
"filtered,  and  compared  by  means  of  the  colorimeter. 

If  alcohol  is  present,  the  action  of  heat  must  be  continued  until  all 
the  alcohol  has  been  expelled ;  if  the  quantity  of  alcohol  is  consider- 
able, the  liquid  must  be  diluted,  in  order  to  avoid  the  formation  of 
ethyl  nitrite.  In  the  case  of  impure  phenol,  the  heating  must  be  con- 
tinued until  all  tarry  products  are  destroyed.  As  a  rule,  the  termina- 
tion of  the  reaction  is  indicated  by  the  disappearance  of  the  turbidity 
that  was  produced  by  the  addition  of  the  nitric  acid.  C.  H.  B. 

Estimation  of  Sugar  and  Tannin  in  Wines.  By  J.  H.  Vogel 
(Zeif.  ang.  Chem.,  1891,  41 — 69). — The  author  has  proved  by 
several  experiments  that  it  is  absolutely  necessary  to  first  remove  the 
tannin  and  colouring  matters  before  attempting  to  estimate  the  sugars 
by  Fehling's  solution.  25  c.c.  of  a  1  per  cent,  solution  of  tannin 
f^ave  an  amount  of  metallic  copper  corresponding  with  0*91  per 
cent,  of  sugar.  As  the  amount  of  tannin  in  Portuguese  wines  often 
is  as  high  as  3  per  cent.,  the  importance  of  fully  removing  the  tannin 
will  be  readily  understood.  After  a  short  treatment  with  an  insuffi- 
cient amount  of  animal  charcoal,  the  tannin  is  removed  before  the 
(colouring  matters  are  precipitated,  and  this  fact  enabled  the  author 
to  prov^e  that  these  colouring  matters  exercise  a  powerful  reduction 
on  the  Fehling's  solution,  as  the  yield  of  copper  became  greater  as 
the  solution  was  more  coloured.  Their  removal  is  best  effected 
either  witli  animal  charcoal  or  basic  lead  acetate,  but  the  author  has 
made  several  important  observations.  As  to  the  use  of  lead  solution, 
3  c.c.  is  supposed  to  be  sufficient  for  (30  c.c.  of  Rhine  wine,  whilst 
for  red  wines,  the  amount  must  be  doubled.  But  in  the  case  of  Por- 
tuguese wines,  this  amount  is  far  too  small,  and  the  author  has  met 
Avith  a  sample  which  required  three  times  its  bulk  of  liquor  plumbi 
before  it  was  completely  decolorised.  The  excess  of  lead  must  be 
removed,   according  to  Barth,   by  sodium  carbonate,  but    the    lead 
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separates  slowly,  causing  afterwards  an  increase  in  the  weight  of  the 
copper  precipitate,  and  unless  the  filtration  has  been  very  carefully 
effected,  the  sugar  may  come  out  from  0*2  to  2'2  percent,  too  high,  the 
error  increasing  with  the  amount  of  lead  solution  used.  For  wines 
rich  in  tannin  and  colouring  matters,  the  charcoal  process  is  the  best. 
If,  for  this  purpose,  powdered  purified  animal  charcoal  is  u;-ed, 
25  grams  of  the  charcoal  will  be  found  sufficient  for  200  c.c.  of  wine. 
The  time  the  charcoal  is  allowed  to  act  varies  from  15  to  60  minutes, 
according  to  the  amount  of  colouring  matters  present.  A  little  sugar 
is  also  absorbed  by  the  charcoal,  but  the  author,  who  has  thoroughly 
investigated  the  matter,  finds  the  amount  never  to  exceed  03  percent, 
under  the  most  unfavourable  conditions.  In  some  cases,  it  is  advi- 
sable  to  first  dilute  the  sample  with  a  known  volume  of  water  before 
attempting  to  decolorise  with  the  charcoal.  The  author  next  inves- 
tigated the  two  chief  processes  used  for  the  estimation  of  the  tannin. 
It  must  be  borne  in  mind  that  this  acid,  as  it  occurs  in  wines, 
is  not  at  all  a  definite  chemical  compound,  and  is  not  identical  with 
gallo-tannic  acid.  The  percentage  found  by  analysis  is  therefore  not 
the  true  one,  but  only  expresses  its  equivalent  in  gallo-tannic  acid. 
The  process  which  was  found  to  answer  best  was  that  of  Lovventhal. 
According  to  this  method,  the  solution  containing  the  tannin  is 
largely  diluted  with  water,  mixed  with  a  definite  quantity  of  solution 
of  indigo  carmine,  containing  sulphuric  acid,  and  then  titrated  with  a 
weak  solution  of  potassium  permanganate.  Operating  on  a  known 
quantity  of  tannin,  and  deducting  the  permanganate  necessary  for 
the  oxidation  of  the  indigo  alone,  the  exact  strength  of  the  perman- 
ganate expressed  in  tannin  is  of  course  obtained. 

In  applying  the  process  to  wine,  which  of  course  contains  many 
other  organic  matters,  also  oxidisable  by  permanganate,  the  author 
proceeds  as  follows :  20  c.c.  of  the  sample  is  mixed  with  2  litres  of 
rainwater,  20  c.c.  of  solution  of  indigo-carmine  (30  grams  per  litre), 
and  10  c.c.  of  sulphuric  acid.  A  solution  of  potassium  permanganate 
(1  :  1000)  which  has  been  carefully  standardised  is  now  run  in  until 
the  liquid  just  loses  its  green,  and  changes  to  a  bright-yellow,  colour. 
To  obtain  the  amount  of  permanganate  absorbed  by  the  organic 
matter,  50  c.c.  of  the  sample  is  mixed  with  100  c.c.  of  a  solution  of 
gelatin  (1  :  1000),  and  60  c.c.  (=  20  c.c.  of  original  sample)  is  filtered 
off,  and  again  titrated.  The  difference  between  the  two  titrations 
represents  the  true  amount  of  tannin.  The  permanganate  absorbed 
by  the  excess  of  the  gelatin  varies  but  slightly,  but  may  be  put  down 
as  0'2  c.c.  As  regards  the  process  depending  on  the  precipitation  of 
the  tannin  by  an  ammoniacal  solution  of  zinc  acetate,  previous  to 
titration,  the  author  found  it  to  give  results  far  too  high  and  gene- 
rally untrustworthy,  even  with  solutions  of  pure  tannic  acid. 

L.    DE    K. 

Estimation  of  Cane  Sugar  in  Soap.  By  J.  A.  Wilson  (Chem. 
NeiV6,  64,  28 — 29). — The  following  method  is  found  to  be  satisfac- 
tory : — A  saturated  solution  of  magnesium  sulphate  is  gradually  added 
and  stirred  into  10  grams  of  soap  dissolved  in  150  c.c.  of  water  at  80°, 
and  the  magnesium  soap  is  washed  on  a  filter  with  hot  water  containing 
a  small  quantity  of  magnesium  sulphate.     The  filtrate  and  washings. 
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after  almost  neutralising  with  dilute  nitric  acid,  are  evaporated  to 
40  c.c,  and,  when  cool,  acidified  with  dilute  nitric  acid,  treated  with  a 
few  drops  of  basic  lead  acetate  and  2  c.c.  of  alumina  emulsion,  diluted 
to  50  c.c,  and  the  solution  polarised  in  a  200  mm.  tube. 

D.  A.  L. 

Examination  of  Urine  for  Sugar.  By  E.  Luther  (Chem.  Genfr., 
1891,  ii,  90—91;  from  Centr.  med.  Wiss.,  1891,  357— 358).— The 
author  has  employed  Molisch's  furfuraldehyde  reaction,  as  improved 
by  Udraiiszky,  for  determining  the  sugar  in  urines  (Abstr.,  1888, 
863,  878). 

He  finds  that  a  0*1  per  cent,  solution  of  sugar  gives  the  colour 
reaction  and  spectrum  immediately ;  a  0*2  per  cent,  solution  gives  the 
coloration  faintly  after  shaking  several  times,  the  violet  colour  passing 
later  into  a  red. 

One  drop  of  the  undiluted  urine  is  first  tested,  and  if  it  gives  the 
furfuraldehyde  reaction,  it  is  diluted  until  the  lowest  limit,  representing- 
a  0'02  per  cent,  solution,  of  sugar  is  reached,  from  which  the  amount 
of  sugar  present  may  be  calculated. 

The  naphthol  test  only  indicates,  however,  the  presence  of  carbo- 
hydrates generally,  and,  since  gum  is  present  in  urines,  the  author 
makes  a  second  determination  after  allowing  the  sugar  to  ferment 
with  yeast,  the  difference  between  the  total  carbohydrates  and  the 
gum  being  grape  sugar.  In  the  case  of  diabetic  urines,  the  amount  of 
sugar,  as  determined  by  this  method,  is  higher  than  if  determined  by 
either  titration  or  polarisation.  From  a  large  nnmber  of  determina- 
tions of  sugar  in  urines,  the  author  concludes  that  grape  sugar  is 
present  in  all  urine,  the  amount  found  in  that  of  adult  persons  being 
about  O'l  per  cent.,  and  varies  according  to  the  quality  and  quantity 
of  the  food,  and  depends  also  on  the  length  of  time  which  has  elapsed 
since  the  meal.  The  total  carbohydrates  amount  to  0'2  per  cent. 
The  kidneys  possess  the  power  of  allowing  sugar  to  pass  in  a  slight 
degree,  which  is  increased  by  those  circumstances  which  cause  an 
increase  in  the  amount  of  sugar  in  the  blood.  It  is  for  this  reason 
that  the  urine  of  lying-in  women  contains  relatively  more  milk  sugar 
than  usual.  J.  W.  L. 

Babcock  Method  for  Estimating  Fat  in  Milk.  By  F.  T.  Shutt 
(Chem.  Netvs,  64,  3 — 4). — In  the  author's  hands,  the  Babcock  method 
for  estimating  fat  in  milk  yielded  fairly  accordant  results  in  duplicate 
experiments  ;  but,  in  comparison  with  gravimetric  analysis,  the  results 
were  somewhat  low ;  the  maximum  deficit  recorded  is,  however, 
0*25  per  cent.  In  applying  the  method,  the  sulphuric  acid  is  added 
to,  and  well  mixed  with,  the  milk,  and,  while  still  hot,  the  mixture  is 
centrifugalised  in  the  machine,  which  is  also  kept  hot  with  hot  water. 
Hot  water  is  then  added,  and  the  amount  of  fat  noted  immediately  at 
the  close  of  the  operation.  D.  A.  L. 

Reactions  of  Olive  Oil.  By  G.  de  ^N'egri  and  G-.  Fabris  (Chem. 
Centr.,  1891,  ii,  87 — SS). — After  an  exhaustive  examination  of  a  large 
number  of  samples  of  olive  oil  of  known  purity,  the  authors  find  (a) 
the  iodine  "number"  is  slightly  higher  for  oils  derived  from  mature* 
than  from  immature  olives,  whilst  the  reverse  is  the  case  with  regard 
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to  the  age  of  the  oil;  also,  the  mode  of  manufactare  has  an  influence' 
on  this  test.  On  the  other  hand,  the  locality  of  growth  has  no  influ- 
ence on  the  iodine  test,  whilst  the  variety  of  olive  influences  the 
iodine-absorbing  quality  of  the  oil,  and  the  "  number  "  rises  to  88  in 
some  cases.  The  specific  gravity  is  almost  constant,  varying  only 
from  0-916  to  0-918  at  15".  The  free  fatty  acid  of  the  oil  melts  at 
24 — 27°  and  solidifies  at  17 — 22°,  the  determinations  being  made  with 
samples  obtained  by  pressing  the  olive  ;  the  fatty  acids  of  oil  obtained 
by  extracting  the  olives  with  carbon  bisulphide  or  ether  melt  at 
25—29°  and  solidify  at  22°.  The  "  saturation  equivalent "  (milli- 
grams  of  KHO  required  to  saponify  1  gram  of  oil)  varies  from 
185  to  196,  and  is  190  for  most  samples.  The  temperature  of  a 
mixture  of  olive  oil  and  concentrated  sulphuric  acid  was  nearly  con- 
stant at  35°,  the  lowest  reading  being  32°  and  the  highest  37°.  The 
pure  oil  does  not  give  any  peculiar  colorations  with  those  reagents 
which  are  usually  employed  for  distinguishing  oils ;  those  oils,  how- 
ever, which  are  obtained  from  immature  olives,  or  which  are  extracted 
by  carbon  bisulphide,  give  colour  reactions  of  an  indefinite  character 

J.  W.  L. 
Estimation  of  Fatty  Matter  in  Turkey-red  Oil  (Oleme).  By 
R.  Williams  (Chem.  News,  64,  15 — 16). — The  volumetric  method, 
heating  with  dilute  acid  and  some  salt  solution  on  the  water-bath, 
adding  more  hot  salt  solution,  and  then  reading  the  volume  of  fat  when 
cold,  gives  results  2  to  4  per  cent,  too  high,  whereas  low  results  are 
obtained  by  the  Wilson  method,  in  which  the  oil  mixed  with  brine 
and  hvdrochloric  acid  is  extracted  twice  with  ether,  the  mixed 
extracts  evaporated,  and  the  residue  dried  by  means  of  dry  air, 
absolute  alcohol,  and  heating.  The  author  has  obtained  satisfactory 
results  with  the  wax  method  in  the  following  manner  : — 200  grains  of 
the  sample  is  warmed  with  50  grains  of  10  per  cent,  hydrochloric 
acid  and  300  grains  of  saturated  salt  solution,  warmed  gently  for  a  few 
minutes,  200  grains  of  wax  added,  and  the  whole  heated  until  perfectly 
liquid.  After  cooling  for  some  hours,  the  cake  of  wax  is  removed, 
washed  with  saturated  salt  solution,  then  with  a  little  cold  water, 
dried  first  with  filter  paper,  then  either  over  sulphuric  acid  in  a 
desiccator  or  by  heating  not  above  160°  F.  and  stirring.  The  weight, 
less  dish  and  wax,  gives  the  quantity  of  fat.  D.  A.  L. 

Lard  and  its  Adulterations.  By  H.  W.  Wiley  {Zeit.  anal. 
Chem.,  30,  510 — 516  ;  from  Foods  and  Food  Adulterants,  Washiyigton 
Government  Printing  Office,  1889). — The  specific  gravity  of  pure  lard 
is  about  0-89  at  40°  and  about  0-86  at  100°,  referred  to  water  of  4°. 
According  to  the  part  of  the  body  from  which  the  fat  is  taken,  the 
melting  point  may  vary  from  35-1°  to  44°,  and  the  iodme  absorption 
from  52-55  to  85-03  per  cent.  The  chief  adulterants  are  beef  tallow 
and  cotton-seed  oil.  Bechi's  silver  nitrate  test,  Maumene's  sulphuric 
acid  reaction  (Abstr.,  1889,  319,  320),  and  the  microscopic  examina- 
tion of  the  crystals  from  ethereal  solution  (Abstr.,  1890,  428)  are  all 
recommended.  The  author's  method  of  determining  the  melting 
point  of  a  fat  is  described,  and  the  apparatus  figured  (compare  Abstr., 
1888,  93).  M.  J.  S. 
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Estimation  of  Urea.  By  K.  A.  H.  Moener  and  J.  Sjoquist 
(Chem.  Centr.,  1891,  ii,  230—231,  from  Centr.  Physiol,  5,150—152). 
— To  5  c.c.  of  the  urine  in  a  flask,  5  c.c.  of  a  saturated  solution  of 
barium  chloride  containing  5  per  cent,  of  barium  hydroxide  is  added 
also  100  c.c.  of  ether-alcohol  (2  parts  of  97  per  cent,  alcohol  to  1  part 
of  ether),  and  the  mixture  is  allowed  to  remain  in  the  closed  flask 
until  the  following  day  ;  the  precipitate  is  filtered  off  and  washed 
with  ether-alcohol.  The  ether-alcohol  is  separated  from  the  filtrate 
at  a  temperature  of  55°  (not  exceeding  60°),  by  means  of  a  current  of 
air  at  low  pressure  being  passed  through  the  liquid.  When  the 
volume  is  reduced  to  25  c.c,  a  little  water  and  some  magnesia  are 
added,  and  the  evaporation  continued  until  the  distillate  shows  no 
alkaline  reaction.  The  residual  liquid,  measuring  from  15 — 20  c.c, 
is  treated  with  a  few  drops  of  concentrated  sulphuric  acid  and  evapo- 
rated on  the  water-bath,  after  which  the  nitrogen  in  it  is  determined 
by  Kjeldahl's  method  and  calculated  into  urea.  J.   W.  L. 

Reactions  of  Cocaine  and  of  Ecgonine.  By  D.  Vitali 
VOrosi,  14,  1 — 19). — If  a  barely  visible  particle  of  cocaine  is  placed 
in  a  porcelain  capsule,  covered  with  0'5  to  1  c.c,  of  concentrated 
sulphuric  acid,  stirred  until  solution  is  complete,  and  a  quantity  of 
potassium  or  sodium  iodate  or  iodic  acid  twice  or  three  times  as  great 
as  that  of  the  cocaine  taken  is  added,  and  the  whole  gently  heated 
with  great  care  on  the  water-bath,  the  liquid  soon  exhibits  striations 
of  a  bright  green  colour,  which,  on  continued  heating,  changes  to 
grass-green,  and  subsequently  into  blue  ;  on  raising  the  temperature, 
the  liquid  becomes  violet,  and  violet  fumes  are  evolved.  This  reac- 
tion is  very  sensitive,  and  is  obtained  very  clearly  with  0'00005  gram 
of  the  hydrochloride  ;  with  very  careful  working,  0*00002  gram  of 
the  base  may  be  recognised.  The  action  of  sulphuric  and  iodic  acids 
on  a  large  number  of  alkaloids  has  been  investigated  by  the  author, 
and  from  the  results,  which  are  given  at  length,  it  appears  that 
whilst  many  alkaloids,  as  for  example,  theba'ine,  atropine,  chelidonine, 
coridaline,  &c,  exhibit  highly  characteristic  colour  changes,  only 
caffeine  and  theobromine  give  the  same  sequence  of  chromatic 
effects  when  the  test  is  made  as  described  for  cocaine.  If,  however, 
the  quantity  of  iodic  acid  used  is  not  too  small,  the  greenish  ov 
bluish-green  coloration  exhibited  by  these  alkaloids  is  not  followed 
by  any  violet  coloration,  as  in  the  case  of  cocaine.  Traces  of  benzoic 
acid  behave  with  sulphuric  and  iodic  acids  exactly  like  cocaine,  and 
the  behaviour  of  the  alkaloid  is  probably  due  to  its  decomposition  by 
sulphuric  acid  with  the  formation  of  some  benzoic  acid.  Ecgonine 
gives  under  the  same  conditions  a  yellow  coloration,  which  quickly 
changes  to  bright  red,  and  finally  to  brown. 

On  adding  a  drop  or  two  of  a  dilute  sulphuric  acid  solution  of 
potassium  permanganate  (0'5  per  cent.)  to  a  little  cocaine  dissolved 
in  a  few  c.c.  of  concentrated  sulphuric  acid,  a  violet  coloration  is- 
obtained  which  disappears  on  agitation,  and  reappears  on  adding 
more  of  the  reagent.  With  ecgonine,  a  yellow  coloration  is  given  by 
the  first  few  drops  of  the  reagent,  and  subsequent  additions  produce  a 
violet  coloration,  which  is  more  stable  than  that  obtained  with  cocaine. 
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A  solution  of  iodine  in  potassium  iodide  affords  a  ready  means  of 
distinguisliing  cocaine  from  ecgonine.  With  the  former,  a  reddish- 
brown  precipitate  is  formed,  consisting  of  microscopic,  perfectly 
spherical,  black  globules ;  ecgonine  likewise  yields  a  reddish-brown 
precipitate,  which,  however,  becomes  crystalline  in  a  few  minutes, 
forming  microscopic  tufts  of  reddish-yellow,  rhombic  tables  or  prisms. 
No  crystallisation  is  obtained  if  the  dilution  of  the  solution  is  more 
than  500  to  1.  Ecgonine  may  be  recognised  by  this  test  in  the 
extracts  from  animal  remains  ;  urine  must,  however,  be  tested  directly 
by  placing  a  drop  on  a  glass  slip,  adding  one  or  two  drops  of  the 
reagent,  allowing  it  to  evaporate  almost  to  dryness,  and  examining 
under  the  microscope.  The  urine  must  contain  at  least  1/600  of 
ecgonine.  From  further  experiments  made  by  the  author,  it  appears 
that  cocaine  is  not  affected  by  prolonged  contact  with  putrefying 
animal  remains,  and  that,  when  taken  internally,  it  is  almost  entirely 
decomposed  within  the  system,  only  a  very  small  proportion  passing 
into  the  urine.  S.  B.   A.  A. 

Ammonium  Selenite  as  a  Reagent  for  Alkaloids.     By  A.  J. 

Fkrreira  da  Silva  (Compt.  rend.,  112,  1266 — 1268). — The  reagent  is 
prepared  by  dissolving  1  gram  of  ammonium  selenite  in  20  c.c.  of 
concentrated  sulphuric  acid. 

Atropine,  no  coloration.  Aconitine,  no  immediate  change  ;  after 
20  minutes,  very  slight  rose  coloration.  Berherine,  greenish-yellow 
coloration,  becoming  very  brown,  then  rose  at  the  edges  and  violet  in 
the  middle,  and  after  half  an  hour  wine-red,  persisting  for  three 
hours.  Brucine,  rose  or  reddish  coloration,  becoming  pale-orange ; 
after  half  an  hour,  amber  colour  with  no  precipitate ;  no  further 
change.  Caffeine,  no  coloration ;  after  three  hours,  reddish  tint  and 
slight  precipitate.  Cinchonidine,  no  reaction.  Ginchoniue,  no  reac- 
tion. Cocaine,  no  perceptible  coloration  or  precipitate  after  half  an 
hour;  after  three  hours,  same  result  as  with  caffeine.  Curarine, 
slight  violet  coloration,  becoming  reddish  after  some  time  ;  no  pre- 
cipitate after  three  hours.  Delphine,  slightly  reddish  coloration, 
changing  to  violet-red;  no  precipitate  after  three  hours.  Bigitaline, 
no  immediate  coloration ;  after  half  an  hour,  yellowish  ;  after  three 
hours,  reddish  precipitate.  E serine,  lemon-yellow  coloration,  becom- 
ing orange  ;  paler  after  three  hours.  Morphine,  very  bright  greenish- 
blue  coloration  ;  after  half  an  hour,  yellowish-maroon,  with  no  preci- 
pitate;  after  three  houi's,  brown-maroon,  with  no  precipitate.  Nar- 
cotine,  bluish  coloration,  becoming  violet  and  afterwards  reddish ; 
after  half  an  hour,  beautiful  reddish  colour,  and  no  precipitate  ;  after 
three  hours,  slight  red  precipitate.  Narceine,  yellowish-green  colora- 
tion, becoming  brownish,  and,  after  half  an  hour,  reddish;  distinct 
red  precipitate  after  two  or  three  hours.  Papaverine,  bluish  colora- 
tion, becoming  bottle-green,  dull  yellowish-green,  blue-tiolet,  and 
tinally  red ;  slight  bluish  precipitate.  Pilocarpine,  no  reaction. 
Solanine,  canary-yellow,  changing  to  brown ;  after  half  an  hour,  a  rose 
ling  ;  after  three  hours,  red- violet.  Saponine,  yellowish  coloration, 
becoming  reddish  ;  indistinct  reaction.  Senecjine,  slight  dull-j^ellow 
coloration  ;  after  three  hours,  reddish.    Yeratrine,  indistinct  yellowish 
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coloration,  sometimes  with  a  green  tinge,  becoming  yellow  after  half 
an  hour ;  after  three  hours,  red  precipitate  and  indistinct  yellowish 
liquid. 

The  colorations  and  precipitates  are  not  due  merely  to  the  reducing 
power  of  the  alkaloids,  as  Lafon  supposes,  for  narceine  produces  a 
much  more  rapid  precipitation  of  seleninm  than  does  morphine, 
although  the  latter  is  the  more  powerful  reducing  agent  of  the  two. 

C.  H.  B. 

Extraction    of   the    Colouring    Matter    of   Wines.       By   L. 

HuGOUNENQ  {J.  Pharni.  [5],  24,  51 — 53). — A  10  per  cent,  solution  of 
tartaric  acid  is  neutralised  with  a  slight  excess  of  ammonia ;  to  this  is 
added  normal  lead  acetate  until  the  lead  precipitate  just  begins  to  be 
permanent.  After  a  time,  this  solution  is  filtered  and  added  to  the 
wine,  previously  neutralised  by  ammonia,  as  long  as  a  precipitate 
forms.  This  precipitate  is  washed,  suspended  in  a  small  quantity  of 
80°  alcohol,  and  a  15  per  cent,  solution  of  sulphuric  acid  added  drop 
by  drop,  excess  being  avoided.  The  solution  takes  an  intense  red 
colour,  and  lead  sulphate  is  precipitated,  which  is  filtered  off  after 
some  hours.  To  the  alcoholic  solution  is  added  about  20  times  its 
volume  of  water,  when  almost  the  whole  of  the  colouring  matter  is 
precipitated ;  this  is  collected,  w^ashed,  and  dried  at  a  low  temperature. 
To  purify  the  product,  it  is  dissolved  in  alcohol,  and  evaporated  in  a 
vacuum  over  sulphuric  acid.  The  colouring  matter  of  berries  and 
flowers  used  to  falsify  wine  can  also  be  isolated  by  this  method. 

J.  T. 

Method  of  Detecting  Artificial  Coloration  in  Wine.  By  G. 
Papasogli  (L'Orosi,  14,  37 — 47). — If  a  thin  tilm  of  transparent, 
colourless  gelatin  is  immersed  in  the  sample  of  wine  for  10  to  15 
minutes,  and  dried  by  pressure  between  filter  paper,  it  remains 
colourless  if  the  wine  is  genuine,  but  acquires  a  distinctive  tint  if  any 
artificial  colouring  matter  is  present.  When  the  stained  films  are 
treated  with  sodium  carbonate,  stannous  chloride,  or  copper  acetate, 
they  undergo  further  changes  of  colour  by  which  the  common  dyes 
may  be  distinguished  from  each  other.  The  presence  of  small  quan- 
tities of  coal-tar  colours  may  be  readily  detected  by  this  method, 
w^hich,  however,  is  less  sensitive  to  colouring  matters  of  vegetable 
oi'igin.  For  the  latter,  the  following  method  is  proposed  : — 2  or  3  c.c. 
of  a  10  per  cent,  solution  of  lead  nitrate  is  added  to  15  c.c.  of  the 
wine,  the  mixture  filtered,  and  the  precipitate  on  the  filter  covered 
with  the  solution  of  lead  nitrate ;  when  this  has  run  through,  it  is 
treated  on  the  filter  with  6  to  8  c.c.  of  a  saturated  solution  of  borax. 
A  turbid  filtrate  passes  through,  which  yields  a  colourless  solution  on 
refiltration  if  the  wine  is  either  pure  or  only  contains  extract  of  log- 
wood or  brazilwood,  or  very  small  quantities  of  extract  of  hollyhock 
(AltJiea  rosSa)  or  of  bilberry  {Vaccinium  mirtillus).  An  addition  of 
15  c.c.  of  the  borax  solution  is  also  made  to  the  wine  filtered  ofi:  from 
the  lead  nitrate  ;  the  liquid,  after  separation  of  the  precipitate,  remains 
colourless  if  the  wine  is  pure,  or  only  contains  the  colouring  matters 
just  mentioned. 

Logwood  and  brazilwood  are  specially  tested  for  by  agitating  10  to 
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15  c.c.  of  wine  with  dilute  snlphuric  acid  (2  c.c.)  and  manganese 
dioxide  (4  grams),  filtering,  and  treating  the  straw-coloured  filtrate 
with  stannous  chloride.  If  the  above-mentioned  djes  are  present, 
the  liquid  becomes  red.  The  presence  of  the  colouring  matter 
of  hollyhock  or  bilberry  is  detected  by  comparing  the  colour  of  a 
mixture  of  10  c.c.  of  the  sample  and  90  c.c.  of  a  solution  of  sodium 
hydrogen  sulphite  with  that  of  10  c.c.  of  a  pure  wine  of  the  same 
depth  of  colour  as  the  sample  and  90  c.c.  of  sulphite.  The  presence 
of  the  adulteration  is  indicated  by  a  diminution  in  the  intensity  of 
the  colour.  Full  tables  are  given  for  the  discrimination  of  the  colours 
absorbed  by  the  gelatin,  and  of  the  colours  produced  in  the  boracic 
liquids  in  cases  of  sophistication.  S.  B.  A.   A. 

Assay  of  Indigo.  By  F.  Voeller  {Zeit.  ang.  Chem.,  1891,  110— 
111). — Processes  based  on  oxidation  with  potassium  permanganate; 
hydrochloric  acid  and  chloride  of  limo  ;  sulphuric  acid  and  potassium 
dichromate,  &c.,  do  not  give  satisfactory  results,  as  commercial 
indigo  usually  contains  other  organic  matters  (oxalic  acid  has  even 
been  employed  as  an  adulterant)  ;  besides  it  is  a  very  difficult  matter 
to  properly  notice  the  end- reaction  when  titrating.  The  same  foreign 
matters  also  interfere  with  the  accuracy  of  reduction  processes,  such  as 
Pugh's,  with  ferrous  sulphate  and  sodium  hydroxide,  or  Fritsche's, 
with  glucose,  alkali,  and  alcohol,  where  the  object  is  to  reduce  the 
indigo-blue  to  indigo-white,  and  to  finally  reoxidise  this  to  the  blue 
compound.  Berzelius  found  that,  besides  indigo-blue  and  some 
mineral  matter,  the  commercial  product  contains  three  other  sub- 
stances, which  he  called  indigo-gluten,  indigo-red,  and  indigo-brown. 
The  first,  which  is  soluble  in  dilute  acids,  bears  some  resemblance  to 
vegetable  casein,  and  is  precipitated  from  its  solution  by  alcohol  and 
tannin.  The  second,  which  is  mostly  met  with  in  samples  pre- 
pared by  the  lime  process,  is  soluble  in  alkalis,  whilst  the  third  is 
soluble  in  hot  alcohol.  Berzelius'  process  for  the  assay  of  commercial 
indigo  is  to  first  extract  the  sample  Avith  hydrochloric  or  acetic  acid, 
then  with  alkali,  and  finally  with  hot  alcohol  and  water,  Avhen  a  fairly 
pure  indigo-blue  will  be  obtained.  The  author  has  improved  the 
process  by  estimating  the  nitrogen  in  the  purified  product  by  Kjel- 
dahl's  method,  and  calculating  from  this  the  percentage  of  pure 
indigo-blue,  by  multiplying  by  the  factor  9'36.  After  verifying  the 
accuracy  of  the  process  on  a  sample  of  sublimed  indigo,  he  analyses 
the  crude  product  as  follows  : — The  washings  v/ith  acid,  soda,  alcohol, 
and  hot  water  are  performed  in  a  perforated  platinum  crucible, 
closed  with  asbestos,  and  connected  with  a  filter  pump.  The  asbestos 
containing  the  indigo-blue  is  then  boiled  with  sulphuric  acid  and  a 
drop  of  mercury,  and  the  ammonia  so  produced  estimated  as  usual. 

L.  DE  K. 
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Acetothienoneoxalic  acid,  550. 
A  cetotoluidide,        metaparanitrochlor-, 
195. 

parachlor-,  195. 

Acetoxime,  compounds  of,  1181. 
Acetylacetometamidobenzoic  acid,  ac.-, 

1485. 
Acetylacrylic  acid,  1185. 

dibrom-,  427. 

Acetylamidoetbenylaniidocarvacrol,  188. 
Acetylamidoethenylamidothymol,  188. 
Acetylamidonitrocresol,  308. 
Acetylamidotoluic  acid,  1095. 
Acetylanisaldoximes,  a-  and  $-,  443. 
Acetylbenzaldoximes,  a-  and  /3-,  443. 
Acetylbenzeneazoparacresol,  1209. 
Acetylbenzeneazopseudocuminol,  1209. 
Acetylbenzenehydrazo-a-naplithol, 

1211. 
Acetylbenzenehydrazoparacresol,  1209. 
Acetylbenzenehydrazopseudocuminol, 

1209. 
Acetylbenzylihiocarbaraide,  Teans.,  408, 

562. 
Acetylbromobenzene,  684. 
Acetyl-a-bromonaphtlialene,  684. 
Aeetyl-)8-bromonapbthalene,  685. 
Acetylcarbamide,   tlierinochemistry    of, 

1448. 
Acetylcarbinol,  Trans.,  786,790. 

osazone  of,  Teans.,  795. 

preparation   of,  from   monocblor- 

acetone,  Teans.,  794. 

reduction  of.  Trans.,  796. 

Acetylcarbinyl  acetate,  Teans.,  788. 
AcetylcbJoralimide,  1003. 
Acetylcytisine,  750. 
Acetyldibenzyltbiocarbamide,     Teans., 

406. 
Acetyldigitogenin,  576. 
Acetyldimetboxygeutisein,  1386. 
Acetyldimetbylindole,  1502. 
Acetyldiplienylene  oxide,  1234. 
Acetylene  bromide,  molecular  refraction 

and  dispersion  of,  Teans.,  295. 
condensation  of,  by  the  silent  dis- 
charge, 28. 

diiodide,    supposed   isomeride   of, 

654. 
Aeetyleuxanthone  ethyl  ether,  1349. 
Acetylformylcamphor,  574. 
Acetylhydroxyhydrazobenzene,  1210. 
Acetylhydroxy-o-truxillic  acid,  ^-,  1496. 


Acetylimidomethvlene  ethylene  bisulph- 
ide, 894. 
Acetyliodobenzene,  684,  830. 
Acetylisocyanic  acid,  282. 
Acetylmetahydroxybenzenylamidoxime, 

meta-,  699*. 
Acetylmetahydroxybenzonitrile,  699. 
Acetylmethyiiadazole,  [2' :  3'],  1377. 
Acetylmethylisindazole,  [1' :  3'],  1376. 
Acetylmethylortho-xylidine,  1203. 
Acetylmethyloxiraidoacetie  acid,  445. 
Acetylnaphthylglycollic  acid,  )8-,  729. 
Acetylorthamidacetophenoneoxime, 

1377. 
Acetylorthamidobenzophenone,  1 378. 
Acetylorthonitrobenzylparatoluidine, 

reduction  of,  726. 
Acetvlorthonitrohvdroxyazobenzene, 

1211. 
Acetylparachlorobenzophenoncs,  314. 
Acetylparahydroxybenzenylamidoxime, 

700. 
Acetylparatolueneazophenol,  1210. 
Acetylparatoluenehydrazophenol,  1210. 
Acetylparatolyl  phenyl  ketoxime,  $-,  68. 
AcetylpeDtachlorobutyric  acid,  dichloro- 
bromo-,  691. 

trichlor-,  691. 

Acetylphenylhydrazonephthalaldehydic 

acid,  1371. 
Acetylphenylisindazole,  [1' :  3'],  1378. 
Acetylpropionyl-ai8-phenylhydrazacet- 

oxime,  1116. 
Acetylpseudocumeneazophenol,  1210. 
Acetvlpseudocumenehydrazophenol, 

1211. 
Acetyltetrachlorometahydroxybenzoio 

acid,  710, 
Acetylthiophenaldoxime,  /3-,  444. 
Acetvltrichlorocrotonic    acid,    dichlor-, 

690. 
Acetyltrimethylene,  action  of  hydrogen 
bromide  on,  Teans.,  876. 

hydrolysis  of.  Trans.,  876. 

reduction  of,  Trans..  874. 

Acetyltriniethylenecarboxylic  acid, 

oxime  of.  Trans.,  867. 

preparation  of,  Trans.,  863. 

reduction  of.  Trans.,  870. 

Acetyltrimethyleneoxime,  Trans.,  865. 
Acidimetric     solutions,      standardising, 

959. 
Acidimetiy,  potassium  iodate  as  original 

standard  for,  614. 
Acids,  aromatic  carboxylic,  new  method 
of  obtaining,  565. 

unsaturated,  preparation  of, 

1225. 

basicity    of,    deduced    from    their 

electrical  conductivity,  631,  632. 

bibasic,    electrolytic   synthesis  of, 

1192. 
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Acids,  bibasie,  solid,  relations  of  tbe 
heats  of  combustion  of,  to  those  of 
the  gaseous  hydrocarbons,  252. 

—  fatty,  determination  of  the  struc- 
ture of,  by  bromination,  1189. 

free,  estimation  of,  in  fodder, 
770. 

in  butter,  estimation  of,  868. 

influence  of,  on  gaseous  meta- 
bolism, 345. 

synthesis   of,    in  the  animal 

organism,  757. 

thermochemistry  of,  11. 

—  a/3-lialogenised,  de-halogenisation 
of  ethyl  salts  of,  1184. 

—  iodometric,  estimation  of,  360. 

—  isomeric  organic,  and  their  salts, 
electrical  conductivities  of,  375. 

ketonic,  action  of  phcnylhydrazine 

and  hydroxylamine  on,  711. 

—  iS-ketonic,  action  of  hydroxylamine 
on,  739. 

preparation  of  ethereal  salts 

of,  1185. 

—  mineral,  action  of,  on  lactic  and 
butyric  fermentations,  488. 

—  molecular  conductivity  of,  in 
various  solvents,  1308. 

of  the  acetic  series,  vapour  pressure 

of,  969. 

—  of  the  fumaric  series,  1220. 
organic,  action  of  ammonia  on  the 

ethereal  salts  of,  Teans.,  743. 

action  of  nitriles  on,  409. 
action  of,  on  salivary  diges- 
tion, 592. 

action  of  phosphorus  tri- 
chloride on,  170. 

affinity  (dissociation)  con- 
stants of,  257. 

■         bibasie,  thermochemistry  of, 

968. 

effect  of,  on  the  digestion  of 

proteids,  751. 

'  heats  of  dissolution  and  solu- 
bility of,  in  various  alcohols,  1314. 

isomeric,  electrical  conduc- 
tivity of,  517. 

unsaturated,  addition  of  the  ele- 
ments of  alcohol  to  the  ethereal  salts 
of,  Teans.,  468. 

intramolecular     change    in, 

452. 

volatile  fatty,  amount  of,  in  rancid 

butter,  130. 

Aconine,  Teans.,  286. 

Aconitic  acid,  action  of  phosphorus 
pentachloride  on,  178. 

synthesis  of,  424. 

Aconitine,  91. 

aurochloride,  Teans.,  278. 


Aconitine,  crystalline,  properties  of, 
Teans.,  276. 

— crystallographical     characters    of, 

Teans.,  288. 

effect  of  heat  on,  Teans.,  282. 

gold  chloride,  Teans.,  279. 

reaction  for,  1562. 

specific  rotation  of,  Teans.,  281. 

Aconitum  napellus,  crystalline  alkaloid 
of,  Teans.,  271. 

Acraldehyde,  action  of  alcohol  on,  285. 

Acridines,  new  class  of,  219. 

Adhesion  at  the  freezing  point,  969. 

Adipomalic  acid,  174,  175. 

Adonin,  1501. 

Adonis  amurensis,  glucoside  from,  1501. 

Affinity  and  magnetism,  connection  be- 
tween, 1146. 

and  partition  coefficients  in  im- 
miscible solvents,  1148. 

coefficients,  determination  of,  796- 

constants  of  organic  acids,  257. 

— —  of  organic  bases,  638,  1149. 

Aguilarite,  1327. 

Air  and  carbonic  anhydride,  compres- 
sibility of  mixtures  of,  253. 

and  hydrogen,  compressibility  of 

mixtures  of,  634. 

estimation  of  carbonic  anhydride 

in,  1290. 

gravimetric  composition  of,  1416. 

Priestley's   method  of   estimating 

oxygen  in,  362. 

Air-pump,  automatic  mercury,  640. 

glass,  1414. 

Alanine,  condensation  of,  with  benzene- 
sulphonic  chloride,  202, 

Albite  from  Pouzac,  Hants -Pyrenees, 
408. 

from  Sigtero,  1438. 

Albumin,  behaviour  of,  when  heated 
with  water  or  acids  under  pressure, 
1269. 

decomposition  of,  in  fasting,  1524. 

detection   of,  in   bacterial   urines, 

136. 

egg,  action  of  glycerol  on,  589. 

crystalhne,  1122. 

free  from  ash,  477, 1268. 

effect  of  increased  muscle  activity 

on  the  decomposition  of,  1524. 

formation  of  carbamide  from,  95. 

Harnack's  ash-free,  477, 1268. 

in  urine,  volumetric  estimation  of, 

627. 

new  test  for,  136. 

optical   estimation   of,   in     urine, 

1403. 

seat  of  the  regeneration  of,  from 

peptone,  234, 

Albumins,  action  of  alcohols  and  alde- 
hydes on,  947. 
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Albumoses,  action  of  alcohols  and  alde- 
hydes on,  947. 

pathological  significance  of,  761. 

Alcaptonuria,  1128. 

Alcohol  and  water,  solnbility  of  some 
substances  in  a  mixture  of,  794. 

compound  of,  with  sodium  bi- 
sulphide, 1170. 

conversion  of,    into   aldehyde   bj 

"  champignon  du  muguet,"  854. 

crude,  purification  of,  997. 

denaturised,  estimation  of  acetone 

in,  1142. 

detection   and    estimation    of,    in 

corpses,  118. 

estimation  of,    by  oxidation   with 

potassium  dichromate  and  sulphuric- 
acid,  T^ANS.,  93. 

estimation  of  the  impurities  in,  by 

Rose's  method,  1555. 

influence  of,  on  proteid  meta- 
bolism, 1272, 

Alcohols,  action  of,  on  animals,  1393. 

action  of  propaldehyde  on,  284. 

dihydric,     derived     from    isobut- 

aldehyde,  31. 

estimation  of,  in  brandy  and  spirits, 

503. 

fatty,  action  of  iodine  on,  656. 

higher,  in  commercial  spirits,  origin 

of,  813. 

production  of,  in  fermenta- 
tion, 411. 

metallic  derivatives  of,  656. 

Aldehyde.     See  Acetaldehyde. 

Aldehyde-ammonia,  action  of,  on  ani- 
mals, 1393. 

Aldehyde-blue,  1071. 

Aldehyde-green,  1070. 

constitution  of,  1072. 

Aldehydes,  action  of,  on  thioamides,  831. 

action  of  zinc  and  ethyl  chloracetate 

on,  169. 

aromatic,    and    aromatic    amines, 

condensation  products  of,  50. 

— —  behaviour  of,  with  orthamido- 
phenols,  1363. 

compounds  of  camphor  with,  1498. 

estimation  of,  in  brandy  and  spirits, 

503. 

G-ayon's  reaction  for,  1142. 

oximes  of,  443. 

potassium     mercuro-iodide     as     a 

reagent  for,  624. 

thio-,  isomerism  of,  1008. 

unsaturated,  action  of  hydro- 
cyanic acid  on,  37. 

Aldehydobenzoic  acid,  meta-,  1346. 

ortho-,     action    of    orthodi- 

amines  on,  746. 

para-,  1346. 

Aldoximes,  193. 


Aldoximes,  action  of  nitric  peroxide  on, 
316. 

configuration    of    stereoisometric, 

439. 

Algarobilla,  tannin  of,  918. 

Alicyclic  homology,  1097. 

Alizarin,  a-amido-,  1077. 

a-nitro-,  1077. 

Alizarin-blue,  hydroxy- derivatives  of, 
1382. 

oxidation  of,  1240. 

Alizarin-blue-green,  1382. 

Alizarin- bordeaux,  935. 

Alizarincyanin  R,  935. 

Alizarin -green,  1383. 

oxidation  of,  1240. 

Alizarin-indigo-blue,  1383. 

Alizarinsulphonic  acids,  934. 

Alkali,  estimation  of  small  quantities 
of,  1136. 

halides  and  oxides  of  the   heavy 

metals,  action  between,  1413. 

hydroxides,  detection  of  traces  of, 

364. 

metals,  spectra  of  the,  137. 

salts,  influence  of  the  hydroxides 

on  the  solubility  of,  1318. 

Alkalimetric  solutions,  standardising, 
959. 

Alkalimetry,  potassium  iodate  as  original 
standard  for,  614. 

Alkaline  earths,  estimation  of  the  per- 
oxides of,  245. 

Alkalis,  iodometric  estimation  of,  360. 

Alkaloid,  crystalline,  of  Aconitum  napel- 
•  lus,  Tra>s.,  271. 

formed  in  the  cultivation  of  tlie 

swine  fever  bacillus.  476. 

from  Chrysanthemum  cineraria- 
folium,  333. 

from       Tylophora       asthmaticay 

1266. 

new,    from     Conium     maculatumy 

1119. 
Alkaloids,  ammonium  selenite  as  a  re- 
agent for,  1562. 
detection    and    estimation  of,   in 

corpses,  119. 
from  plants  growing  in  the  Dutch 

Indies,  334. 
— —  from    the   roots   of    Sanguinaria 

canadensis   and    Chelidonium   majus, 

843. 
from    the    seeds    of    Delphinium 

staphisagria,  842. 

of  Belladonna,  748. 

of  Chelidonium  maJus,  229,  843. 

of  Corydalis  cava,  1266. 

of  Sabadilla  seeds,  844. 

of  the  areca  nut,  94,  1520. 

of  the  rhizome  of  Veratrum  album, 

87, 230. 
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Alkaloids,  total,  estimation   of,  in   cin- 

cliona  bark,  1402. 
^Alkanna  root,  detection  of  the  colourinpj 

matter  of,  372. 
Llkyl  iodides,  action  of,  on  acetoacetates, 

796. 

—  action  of,  on  sodium  deriva- 
tives of  phenols  and  cresols,  796. 

Ikylallylsemitliiocarbaz  ides,  conversion 
of,  into  isomeric  bases,  548. 
Ikylammonium      chlorides,      dissym- 
metry and  optical  activity  of,  1002. 
Ikyl-compounds  of  cadmium  and  mag- 
nesium, 682. 

Ikylisoaldoximes,  additive  compounds 
of,  1477. 

Ikylisophthalic  acids,  1064, 
Jkyloxides  of  sodium,  oxidation  of,  by 
atmospheric  oxygen,  1332. 

preparation  of,  657. 
Ikylpyridylammonium  salts,  reduction 
of,  1388. 

Ikylthiosinamines,  conversion  of,  into 
isomeric  bases,  548. 
Ikyltricarballylic   acids,   synthesis   of, 
546. 

lanite,  155. 
Uantoin,  thermochemistry  of,  1448. 
llocinnamic  acid,  832. 

—  condensation  of,  with  phenols, 
1484. 

lloisomerism,  1184. 
lomucic  acid,  1193. 
loxan,  thermochemistry  of,  1448. 
loxantin,  thermochemistry  of,  1448. 
lloxazine,  1341. 
loys,  electrical  resistance  of,  5. 
melting  point  of  certain,  643. 
' new  method  of  making,  805. 

' .  ternary,  267,  1158. 

triple,  of  gold,  cadmium,  and  tin, 

freezing  points  of,  Teans.,  936. 

Allyl  alcohol,  1442. 

and  methylbenzenes,  conden- 
sation products  of,  1462. 

fluoride,  409. 

tribromide,    molecular   refraction 

and  dispersion  of,  Tkans.,  295. 

Allylacetic  acid,  dibromo-,  1453. 

molecular  refraction  and  dis- 
persion of.  Trans.,  295. 

Allylanisoil,    ortho-,   molecular   refrac- 
tion and  dispersion  of.  Trans.,  295. 

AUylbenzene  and  propenylbenzene  de- 
rivatives, discrimination  between,  551. 

Allylbenzylthiocarbamide,  Trans.,  559. 

Allylhydrastamide,  93. 

Allylhydrasteine,  93. 

Allylhydrastimide,  93. 

allyl  iodide,  94. 

Allylhydrastine,  93. 


Allylphenylhydrazonephthaldehydic 

acid,  1371. 
AUylthiocarbimide,    copper    compound 

of,  818. 
Allylthiouramidocinnamie  acid,  ortho-, 

198. 
Alumina  and  iron  oxide,  estimation  of, 

in  phosphates,  114,  1138. 

estimation  of,  in  bread,  114. 

estimation  of,  in  phosphates,  501, 

963. 
estimation  of,  in  phosphatic  ma- 
nures, 245. 
estimation  of,  in  sodium  aluminate, 

365. 
separation  of   ferric   oxide  from, 

1293. 

volumetric  estimation  of,  365. 

Aluminium,  action  of  nitrosyl  chloride 

on,  jTrans.,  659. 
and  iron  oxides,  alcohol  method  of 

estimating,  in  phosphates,  1138. 
bromide  and  chloride,  rationale  of 

reactions  in  the  presence  of,  182. 
. chloride,  melting  point  and  crys- 
talline form  of,  1426. 
detection  and  estimation  of  small 

quantities  of,  in  iron  and  steel,  501. 

electrometallurgy  of,  525. 

estimation  of,    in    rock    analysis, 

768. 
estimation  of,  in  the  commercial 

metal,  114. 

fluoride,  dissociation  of,  806. 

fused,  electrolysis  of,  152. 

influence  of,  on  the  freezing  point 

of  gold,  1161. 
oxide,  solubility  in  carbonic  acid 

water,  151. 

phosphate,  151. 

solubility  of,  in  acetic  acid, 

114. 
salts,  molecular  refraction  and  dis- 
persion of,  in  solution.  Trans.,  595. 

selenites,  262. 

Alunite  from  Colorado,  1328. 

Amalgams,  986. 

change  of  property  of,  by  repeated 

fusion,  8. 
electrolytic   estimation   of  metals 

as,  1553. 
Amanita  mappa,  sugars  in,  103. 

p anther ina,  fat  of,  1285. 

Amarantite  from  Chili,  274. 

Amarylline,  1122. 

Amaryllis    belladonna,   alkaloid    from, 

1122. 

formosissima,  alkaloid  from,  1122. 

Amethylcamphophenolsulphonic     acid, 

324. 
Amides,  acid,  action  of  acid  chlorides 

on,  57. 
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Amides,  aromatic,  reduction  of,  561. 

physiological  action  of,  1282. 

Amidines,  60. 

Amido-acids,  condensation  products  of, 
■with  benzenesulphonic  chloride,  202. 

Amidoazo-compounds,  cryoscopic  ex- 
periments with,  1211. 

ortho-,  derivatives  of,  839. 

Amido-derivatives,  action  of  nitrous 
acid  on,  292. 

Amido-group,  displacement  of  halogens 
by,  36. 

reagent  for,  49. 

Amidosulphime  dithiocarbamidosulph- 
inites,  557. 

Amidoximes,  538,  697. 

sulphur  derivatives  of,  557. 

Amines,  action  of  picric  acid  chloride 
on,  in  presence  of  alkali,  Tbans., 
714. 

aromatic,  and  aromatic  aldehydes, 

condensation  products  of,  50. 

colour  reactions  of,  433. 

nitration  of,  692. 

tertiary,  action  of  phosphorus 

chloride  on,  435. 

action  of  selenyl  chlor- 
ide on,  696. 

fatty,    halogen     derivatives     of, 

1472. 

paraffinic,    action    of    water    on 

normal  salts  of,  797. 

phenylsulphonic    chloride,    as    a 

reagent  for,  49. 

secondary,   action   of,  on  imido- 

ethers,  37. 

aromatic,  action   of  thionyl 

chloride  on,  74. 

Ammelidoacetic  acid,  163. 
Ammonia,  action  of  picric  chloride  on, 
Teans.,  715. 

combination   of,    with   chlorides, 

643. 

diffusion  of,   through   water  and 

through  alcohol,  1147. 

molecular  refraction  and  disper- 
sion of,  in  solution.  Trans.,  595. 

Ammoniacal   compounds,   effect   of,    on 

hepatic  glycogen,  1527. 
Ammonium  acetate,  magnetic  rotatory 

power  of  solutions  of,  Teaxs.,  984. 
chloride,  dissociation  of,  1415. 

vapour    density    of,    1407, 

Peoc,  1891,  2. 

fluoroxymolybdates,  18. 

formate,  magnetic  rotatory  power 

of  solutions  of,  Tkans.,  982, 

—■ nitride,  525. 

nitrite,  catalvtic  decomposition  of, 

16. 
— —  nitroethane,  Teans.,  412. 
permolybdate,  988. 


Ammonium  persulphate,  Teans.,  777. 

propionate,       magnetic      rotatory 

power  of  solutions  of,  Teaks.,  985. 

pyrosulphite,  151. 

. rhodium  nitrite,  809. 

salts    and     nitrates    as    manures. 

1545. 

molecular  refraction  and  dis- 
persion of,  in  solution,  Teaks.,  595. 

value  of,  as  food  for  fer- 
ments and  other  plants,  1135. 

thiophospliate,  1238. 

titanofluoride,   normal,    action    of 

ammonia  on  solutions  of,  271. 

tungstovanadates,  18. 

Ammonium-compounds,  substituted, 
736, 1247. 

asvmmeti-y  of  nitrogen 

in,  Peoc,  1891,*39. 

Amphibole,  artificial  formation  of,  887. 

Amphibolite  from  Habendorf,  in  Silesia, 
23. 

Amyl  alcohol,  the  fourth  primary, 
998. 

formate,  molecular  refraction  and 

dispersion  of,  Teans.,  295. 

Amylamine  carbonyl  chloroplatinite 
hydrochloride,  1163. 

Amylamines,  169. 

Amyl-derivatives,  active,  281. 

Amylene,  action  of  chlorine  on,  534. 

action  of  phosphorus  pentachloride 

on,  534. 

action  of  potassium   cyanide  on 

halogen  derivatives  of,  161. 

halogen  derivatives  of,  533,  809. 

hydrobromide,     dissociation     of, 

imder  low  pressures,  970. 

molecular  refraction  and  disper- 
sion of,  Teans.,  295. 

nitrosate,  decomposition  of,    with 

sodium  ethoxide,  1005. 

derivatives  of,  1004. 

Amylenenitrolamine,  1004. 

Amylenenitrol-a-naphthylamine,  1005. 

Amylenenitrolorthamidoquinoline, 
1005. 

Amylenes,  action  of  bromine  on,  810. 

Amylhexylquinoline,  amido-,  1104. 

nitro-,  1104. 

Amylpseudothiosinamine,  549. 

Amylthiosinamine,  549. 

Amyrin,  a-  and  /3-,  165. 

acetates,  165. 

benzoates,  166. 

brom-a-,  and  its  acetate,  166. 

brom-,S-,  and  its  acetate,  166. 

Analysis,  elementary,  by  an  electro- 
thermal method,  621. 

new  potash  apparatus  for,  621. 

microchemical   mineral,   reactions 

for,  766. 
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Analysis,  qualitative,  dry  reactions  in, 

959. 
Anetlioil,  action  of  light  on,  1347. 
Anselic  acid,  action  of  bromine  on,  39. 
Anliydroacetonephenantbraquinone, 

Trans.,  105. 
Anlivdroacetylorthamidobenzamide, 
nitro-  and  chloro-derivatives  of,  84. 
inbydroaconitine,  formation   and  pro- 
perties of,  Trans.,  283. 

gold  chloride.  Trans.,  285. 
Lnhydroaldolpararosaniline       hydro- 
chloride, 1071. 
Lnhydroecgonine  dibromide,  derivatives 
of,  65,  66. 

hydrochloride,  action  of  hydrogen 
bromide  on,  94. 
Lnhydrogeraniol,  655. 
Lnhydrotimboin,  939. 
Lnhydrotricarballylic  acid,  680. 
Lnilguanidine,  1471. 

action  of   ethyl   acetoacetate   on, 
1472. 
inilides,  physiological  action  of,  1282. 
Lnilidoacridines,  1232. 
Lnilidoacridylbenzoic  acid,  1234. 
inilidobenzanilide,  metanitropara-,  305. 
lilidobenzoic     acid,     metanitro-orth-, 
304. 
Lnilidobenzonitrile,      metanitro-ortho-, 
305. 

—  metanitropara-,  305. 
Anilidodichlorhydroxyquinoline,  1250. 
Anilidoformylcamphor,  575. 
Anilidoglutaranil,  i3-,  741. 
Auilidoglutaric  acid,   condensation  pro- 
ducts of,  567. 
Anilidohydroxychlorethoxyquinone, 

904. 
Anilidoisonaphthylrosinduline,  1044. 
Anilidomethylacridine,  1233. 
Anilidonaphthaquinonedianil,  1045. 
Anilidopalmitic  acid,  o-,  821. 
Anilidophenylacridine,  1233. 
Anilidopropylphthalimide,  1473. 
Anilidoquinolinequinoneanilide,    chlor-, 

1251. 
Anilidostearic  acid,  a-.  1336. 
Anilidotricarballylic  acid,  680. 
Anilidotrichloroketodihydroquinoline, 

1251. 
Aniline,  action  of,  on  arsenic  chloride 
and  bromide,  901. 

action     of     picric    chloride     on. 

Trans.,  715. 

action    of    sulphnr    chloride    on, 

1202. 

allocinnamatc,  832. 

combinations  of  metallic  sulphites 

with,  1030. 

compounds     of,    "svith     mercuric 

chloride,  1030. 


Aniline,  hydrofluoride,  metanitro-,  554. 

metabromoj)aranitro-,  565. 

metachlor-,  sulphonation  of,  1489, 

parachlor-,  sulphonation  of,  148S. 

poisoning  by,  853. 

selenite,  393. 

symmetrical  dinitro-,  1030. 

thionyl-,  310. 

Aniline-bases,   crvsoscopic   experiments 

with,  1211. 
Aniline-carbonyl-chloroplatinite  hydro- 
chloride, 1163. 
Anilpyruvic  acid,  1054. 
Aniluvitonic  acid,  oxidation  of,  1092. 
Animal  organism,  action   of  yeast   on,. 

237. 

fate  of  morphine  in,  479. 

synthesis  of  fatty  acids  in, 

757. 

tissues,  electrolysis  in,  597. 

estimation  of  mercury  in,  962. 

Animals,    action    of    definitely   related 

chemical  compounds  on,  1280,  1393. 
idiosyncrasy  of   certain,  with   re- 
gard to  phenol,  762. 

respiratory  exchanges  in,  592. 

xinisaldehyde       and       paranitrobenzyl 

cyanide,  condensation  of,  208. 
orthochlor-,   production    of,   from 

paranitro toluene,  703. 
Anisaldoxime,  orthochlor-,  704. 
Anisic  acid,  orthochlor-,  704. 
Anisodichlorhydrin,  708. 
Anisoil      hydrocliloride,      metaparadi- 

amido-,  431. 
Anisonitrile,  712. 
Anisyl  bisulphide,  1051. 
Anisylmercaptan,  1051. 
Anniversary  meeting,  Trans.,  435. 
Anthochroite  and  violan,  identity  of,  407. 
Anthopliyllite    from    Franklin,    North 

Carolina,  529. 

from  the  Lizard,  276. 

Anthracene,   action   of  nitric   acid   on, 

Trans.,  634. 

boiling  point  of,  1240. 

conversion   of    cinnamene   deriva- 
tives of  aromatic  hydrocarbons  into, 

207. 

ethyl  nitrate.  Trans.,  643. 

action    of    hydrogen 

iodide  on.  Trans.,  647. 

> methyl  nitrate.  Trans.,  648. 

Anthranilic  acid,  1217. 
Anthrapurpurin,  conversion  of  anthra- 

quinone-)3-disulphonic  acid  into,  934. 
Anthraquinone,     formation     of,     from 

ortbobenzoylbenzoic     acid.     Trans., 

1012. 
Anthraquinonedisulphonic  acids,  o-  and 

13;  conversion  of,  into  flavopurpurin 

and  anthrapurpurin,  934. 
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Anthraquinone-series,  dyes  of  the,  935. 
Anthrone,  nitroso-,  action  of  nitric  acid 

on,  Teans.,  641. 

uitrosonitro-,  Teans.,  639. 

action  of  sodium  sulphide  on, 

Teans.,  640. 

pseudonitroso-,  Teans.,  645. 

Antimony,   action  of   nitrosyl  chloride 

on,  Teans.,  661. 
and  arsenic,  distinction   between, 

364. 

separation  of,  1433. 

and  tin,  separation  of,  366. 

detection   and    estimation    of,    in 

corpses,  120. 
electrolytic  estimation  of,  as  amal- 
gam, 1554. 
estimation  of,  by  Marsh's  method, 

115. 

pentasulphide,  1432. 

precipitation  of,  from  solutions  of 

tartar  emetic,  1139. 
separation     and     estimation      of, 

1295. 

trichloride,  sublimation  of,  1160. 

Antipyretics,    physiological    action    of, 

602. 
Antiseptic  action  of  methylene  fluoride, 

353. 

properties  of  sodium  fluoride,  237. 

Antlerite,  1435. 

Apatite  from  Ciply,  Belgium,  528. 

Apione,  reduction  of,  1500. 

Apionitrile,  712. 

Apionylglyoxylic  acid  hydrazone,  711. 

Aplysiee,  pigments  of  the,  96. 

Apoaconitine,  formation  and  properties 

of,  Teans.,  283. 
Apoglutin,  232. 
Arabinantrigalactangeddic  acid,  Teans., 

1039. 
Arabin- group,    gums    of    the,  Teans., 

1029. 
Arabinose,  configuration  of,  1175,  1446. 

estimation  of,  1143. 

from   -wheat   bran  and  rye  bran, 

33. 
Areca  nut,  alkaloids  of  the,  94,  1520. 
Arecaidine,  94. 

ethyl  ether,  95. 

Arecoline,  94. 

Argentous  compounds,  983. 

Arginine,    formation   of    carbamide   by 

the  decomposition  of,  1521. 
Aromatic   alkvl  ketones,   oxidation  of, 

199. 
compounds,  action  of  halogens  in 

presence  of  light,  898. 
series,  new  method  of  iodation  in, 

1197. 
Arsenanilidodichloride,  901. 
Arsenanilidodiethoxide,  901. 


Arsenanilidodimethoxide,  901. 
Arsendianilidobromide,  902. 
Arsendianilidochloride,  901. 
Arsenic  acid,  reduction  of,  in  analysis, 

244. 
Arsenic,  action  of  nitrosyl  chloride  on, 

Teans.,  662. 
and  antimony,  distinction  between, 

364. 

separation  of,  1433. 

detection    and    estimation    of,   in 

corpses,  121. 
separation  of  copper  from,  by  the 

electric  current,  114. 

trifluoride,  265. 

Arsenic-reaction,  Bettendorf's,  1290. 
Arsenious  oxide  solutions,  1418. 
Asafoetida,  ethereal  oil  of,  322,  464. 
Ascitic     fluid,    mucoid     substance    in, 

1127. 
Ash,  estimation  of,  in  raw  sugar,  1207. 
Asparagine,  action  of  Bacillus pyocyani- 

cus  on,  1132. 

importance  of,  for  feeding,  1525. 

synthesis  of,  175. 

Aspartic    acid,    condensation    of,   with 

benzenesulphonic  chloride,  202. 

thermochemistry  of,  967. 

Aspergillin,  751,  1089. 

Assimilation  by  lichens,  1132. 

chlorophyllic,    of   trees   with    red 

leaves,  102. 
of  mineral  salts  by  green  plants, 

604. 

of  nitrogen  by  plants,  855. 

Association  hypothesis,  1410. 

■      and  its  relation  to  the  theories 

of  Clausius  and  Van't  Hoff,  390. 
versus    dissociation    in    solutions, 

972. 
Atacamite,  action  of  water  on,  1423. 

from  Chili,  275. 

Atomic  weight  and  magnetism,  relation 

between,  518. 
determinations,    concordance 

in,  390. 

of  berylUum,  881. 

of  bismuth,  271,  525,  1324. 

of  cadmium,  390,  399. 

of  chromium,  882. 

of  copper,  805. 

of  fluorine,  15. 

of  lanthanum,  881. 

of  osmium,  884. 

of  oxygen,  1154. 

of  rhodium,  646. 

of  samarium,  985. 

weights,  877. 

and   the   density  of   liquids, 

1315. 

of  the  platinum  metals,  885. 

unit  of,  523. 
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Atropamine,  228. 

and  its  derivatires,  748. 

Atropine,  reactions  for,  772. 

uric  sulphide,  526. 
Aurichlacite,  886. 

Auroauric  sulpliide,  colloidal,  1162. 
Aurous  sulphide,  colloidal,  1162. 
Australene,    change     of     rotation     of, 
Teans.,  727. 

hydrochloride,  Teans.,  728. 
utocatalysis,  1151. 
xinite,  1329. 

formula  of,  1168. 
imidopara  (para)toluidobenzoic    acid, 
306. 

zines  of  the  uric  acid  group,  1341. 
zobenzene,  dinitrochloro-,  1361. 
dinitrometamido-,  554. 
dinitroparamido-,  554. 
orthonitroallometachloro-,  1361. 
parabromo-,  211. 
pariodo-,  211. 
trinitrochloro-,  1361. 
Azobenzenechlorobenzamide,  1037. 
Azobenzeneinduline,  arnido-,  1046. 
Azobenzenemetahydroxybenzoic       acid, 
1037. 
^»Azobenzenenitroparachlorazobenzene, 
^H    trinitronitroso-,  907. 
^^RA-Zobenzeneparaclilorazobenzene,        tri- 
^^m    nitronitroso-,  907. 

^^m trinitrosoniti'o-,  907. 

^BAzobenzeneparachlorophenylhydrazine, 
^^m    tetrauitro-,  907. 

^f trinitronitroso-,  907. 

9  Azobeuzenephenylhydrazine,  trinitro- 
nitroso-, 907. 
Azobenzene-j3-resorcylic  acid,  1037. 
Azobenzenesalicylic  acid,  and  its  deriva- 
tives, 1036. 
Azo-derivatives,  1035. 

of  )8-naphthvlamine,  Teans.,  372. 

Azoimide,  56,  394,  524. 

formation  of,  from  dinitrotriazo- 

benzene,  1473. 
Azonium  bases,  1108,  1109. 
Azonium  compounds,  945. 
Azo-orthotoluidine,      ortho-,      Teans., 

1016. 
Azoparamethoxytoluene,  1232. 
Azorthotoluquinoline,  328. 
Azosulphimecarbohydrosulphides,  557. 
Azotoline,  1046. 
Azoxazolecarboxylic  acid,  827. 
Azoximes,  538. 

Azoxybenzene,  dinitrosoparachlor,  905. 
Azoxyorthotoluidine,      para-,     Teans., 

1016. 
Azoxyorthotoluquinoline,  328. 
Azoxyparamethoxytoluene,  1232. 
Azurite,  crystallised,  from  Arizona,  992. 


B. 


Sacillus  acidi  IcBvolactici,  QQQ. 

ethaceticus,  fermentation  of  cal- 
cium glycerate  by,  Teans.,  81. 

frugi,  Teans.,  501. 

of  swine  fever,  ptomaines  formed 

in  the  cultivation  of,  476. 

pyoey aniens,   transformation    and 

elimination  of  nitrogenous  organic 
matter  by,  1132,  1394. 

tubercle,  cultivation  products  of, 

762. 

suaveolens,  1284. 

Bacteria  from  flour,  1532. 

living,  osmotic  experiments  •with, 

1131. 

substances  which  favour  the  deve- 
lopment of,  100. 

Bacterium  gliscrogenum,  viscous  mate- 
rial formed  by,  1391. 

souring,  603. 

Balance  sheet  of  the  Chemical  Society 
from  March  20,  1890,  till  March  19, 
1891,  Teans.,  448. 

of  the  Eesearch  Fund  from 

March  20,  1890,  till  March  11,  1891, 
Teans.,  449. 

Balsams,  excretion  of,  in  the  urine,  600. 

Barium  chloride,  combination  of,  with 
ammonia,  643. 

electrolysis  of,  1421. 

double  chloride  and  dithionate  of, 

16. 

estimation  of,  as  sulphate,  1137. 

estimation  of,  in  rock  analysis,  768. 

fluoride,    crystalline,    preparation 

of,  1155. 

hydride,  1156. 

hydroxide,  commercial,  analysis  of, 

499. 

persulphate,  Teans.,  779. 

rhodium  nitrite,  809. 

salts,  molecular  refraction  and  dis- 
persion of,  in  solution,  Teans.,  595. 

titration  of,  115. 

separation    of,    from     strontium, 

110. 

from  calcium,  500,  1552. 

strontium  and  calcium,  separation 

of.  111. 

subchloride,  1421. 

tungsto  vanadates,  18. 

zirconate,  1432. 

Barium-group,  analysis  of,  364. 

Barley,  change  in  the  nitrogenous  sub- 
stances in,  during  germination,  4'89. 

digestibility  of,  595. 

germinating,  influence  of  tempera- 
ture on,  Teans.,  664. 

non-nitrogenous  extract-substance 

from,  957. 
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Barytes  from  Eumelange,  1436. 
Basalt  of  the  Stempel  near  Marburg, 

1440. 
Basaltic  rocks  of  Hessen,  1440. 
Base,    new,   from    epichlorhydrin    and 

phenylhydrazine,  582. 
Bases,  action  of  acid  chlorides   on,  in 
presence  of  alkalis,  295. 

nitrogenous,  in  seeds,  490. 

■  organic,  formation  of,  by  the 

decomposition     of     proteids    in    the 
yegetable  organism,  756. 

organic,  action   of  acid   chlorides 

on,  in  presence  of  alkalis,  181. 

affinity  of,  638,  1149. 

endothermic  and  exothermic 

reactions  of,  377. 

new  class  of,  581. 

primary  and  secondary,  alkylation 

of,  by  potassium  alkyl  sulphates,  1118. 

velocity  coefficients  of,  1413. 

Batteries,  secondary,  3,  514,  777- 
Battery,  copper  oxide,  1405. 

gas-,  374. 

Beans,    assimilation    of     nitrogen    by, 
1539. 

digestibility  of,  595. 

Beer,  analysis  of,  368. 

non-nitrogenous  extract-substance 

from,  957. 
Beeswax,  analysis  of,  131. 

bleaching  of,  625. 

detection  of  paraffin  in,  122. 

Beet,  sugar-,  experimental  plots  of,  .at 
Grignon,  in  1890,  493. 

gummy  exudation  from  the, 

284. 
Beetroot,   economy  of  phosphoric  acid 
in  the  growth  of,  613. 

loss  of  sugar  in,  103. 

seed,  analysis  of,  764. 

Behenic  acid,  heats  of  combustion  and 

formation  of,  11. 
Behenolic   acid,    lieats   of    combustion 

and  formation  of,  11. 
Belladonna,  alkaloids  of,  748. 
Bellamarine,  1122. 
Benzalbenzamide,  194. 
Benzalcamphor,  1498. 
Benzaldehyde,  action  of,  on  phenylthio- 
carbimide,  Teans.,  67. 

action  of  sulphur  on,  1049. 

and  paranitrobenzyl  cyanide,  con- 
densation of,  208. 

condensation    of,    with     x^henols, 

1234. 

2  : 4-dichloro-,  and  its  derivatives, 

450. 

2  :  5-dichloro-,  and  its  derivatives, 

450. 

3  :  4-dichloro-,  and  its  derivatives, 

450. 


Benzaldehyde,  metachloro-,  and  its  d« 
rivatives,  448. 

metanitro-,  condensation  of,  with 

quinaldine,  329. 

products  of  condensation  of, 

with  phenol  and  resorcinol,  1346. 
nitro-,  and  paranitrobenzyl  cyan- 
ide, condensation  of,  208. 

nitrochloro-,  704. 

orthochloro-,   and   its  derivatives, 

448. 

orthonitrometachloro-,  1098. 

parachloro-,    and    its   derivatives, 

449. 

o-thio-,  1050. 

/3-thio-,  1050. 

y-thio-,  1049,  1050. 

Benzaldehydephenylhydrazone,      meta- 
chloro-, 1098. 
Benzaldehydesulphonic  acid,  720. 
Benzaldine,  thio-,  1050. 
Benzaldoxime  ethyl  ethers,  a-  and  l^-, 

paranitro-,  1476,  1477. 
methyl   ethers,    o-   and   j8-,   para- 
nitro-, 1476, 1477. 

/3- paranitro-,  1035. 

Benzaldoximeorthocarboxylic      anhydr- 
ide, 1369. 
Benzaldoximes,   action   of  phenylcarb- 
amide  on,  193. 

action     of    phenylhydrazine    on, 

1361. 

configuration  of,  439. 

constitution  of,  1354. 

isomeric  paranitro-,  1476. 

Benzaldoximesulphonic     acid,     sodium 

salt  of,  720. 
Benzalhydrazineacetic  acid,  56. 
Benzamide,  metanitroparamido-,  305. 

nitramido-,  916. 

orthamido-,  formyl  and  oxalyl  de- 
rivatives of,  908. 

orthobromo-,  296. 

parabromometanitro-,  305. 

salicylate,  61. 

sodium  derivatives  of,  58. 

Benzamidine,  action  of  aldehydes  on,  60. 

action  of,  on  the  ethereal  salts  of 

aromatic  orthohydroxy  acids,  60. 

saHcylate,  60. 

Benzamidoearvacrol,  amido-,  48. 
Benzamidopyruvic  acid,  923. 
Benzamidothymol,  amido-,  46. 
Benzanilide,  metabromo-,  1237. 

parabromometanitro-,  305. 

Benzaniline  sulphite,  716. 
Benzene,  action  of  camphoric  anhydride 
on,  324. 

action  of  chlorine  on,  in  presence 

of  sulphuric  acid,  1196. 

and  its  derivatives,  physiological 

action  of,  1279. 
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Benzeue  and  its  halogen  derivatives, 
molecular  volumes  of  tlie  saturated 
vapours  of,  Trans.,  125. 

constitution  of,  44,  632,  634,  897. 

a-  and  /i-dibromodinitro-,  45. 

dinitrochloro-,  1031. 
effect  of  temperature   on  the  re- 
fraction and  dispersion  of,  Teans.,  291. 
fluoro-,  refraction  and  dispersion 
of,  774. 

halogen  derivatives  of,  physio- 
logical action  of,  1279. 

hexachloride,    a-    and   /3-modifica- 
tions  of.  Trans,,  165. 
hexachlorides,  1196. 
homologues  of,  physiological  action 
of,  1280. 

iodation  of,  1197. 
iodopentachloro-,  1197. 
metachloronitro-,  sulphonation  of, 
1489. 

molecular  refraction  and  disper- 
sion of.  Trans.,  295. 

ortliodibromo-,  derivatives  of,  44. 
parachloronitro-,  sulplionation  of, 
1488. 

purity  of,  684. 

relation  between  the  spectrometri- 
cal  constants  and  chemical  constitu- 
tion of,  630. 

specific  volume  of,  Trans.,  44. 
structural  formula)  of,  1343. 
symmetrical  trisubstitution  deriva- 
tives of,  1030. 

tribroraodinitro-,  action  of  sodium 

alkyloxides  and  phenoxides  on,  1024. 

tribromotrinitro-,  action  of  sodium 

alkyloxides  and  phenoxides  on,  1024. 

unsymmetrical  trinitro-,  429. 

Benzeneazo-a-dimethylnaphthylamine, 

470. 
Benzeneazo-a-ethylnaphthylamine,  470. 
Benzeneazomalonic  acid,  922. 
Benzeneazo-j3-naphthylamine,  action  of 
aldehydes  on,  Trans.,  380. 

action  of  nitric  acid  on.  Trans.,  379. 

orthonitro-,  Trans.,  373. 

Benzeneazo-/3-naplithylamines,  nitro-, 
acetyl  derivatives  of.  Trans.,  375. 

formation    of    pseudazimides 

from.  Trans.,  378. 
Benzeneazo-a>'.-octohydro-)8-naphtha- 

quinaldine,  1"-,  1513. 
Benzeneazo-ar.-octohydro-/3-naphtha- 

quinaldine,  2'-,  1513. 
Benzeneazo-«r.-octohydro-j8-naphtha- 

quinoline,  1"-,  1512. 
Benzeneazoline-a/*.-octohydro-a-naph- 

thaquinoline,  1261. 
Benzeneazo-ortho-xylidine,  1205. 
Benzeneazoparacresol,  orthonitro-,  1210. 
Benzeneazophenyl  phosphate,  301. 


Benzeneazophenylisoxalone,  468. 

Benzeneazoquinoline,  a-,  1509. 

Benzeneazotetrahydro-n-naphthaquinol- 
ine,  1259. 

Benzeneazotetrahydro-)8-naphthaquinol-.. 
ine,  V-,  1510. 

B  enzeneazotriphenylpy razole ,  319 . 

Benzenediazobenzylanilide,  dry  decom- 
position of,  555. 

Benzenediazodimethylamide,  prepara- 
tion of,  556. 

Benzenediazopiperidide,  dry  decomposi- 
tion of,  555. 

Benzenedisulphothiosulphonic  anhydr- 
ide, 925. 

Bcnzenehydrazoquinoline,  a-,  1509. 

Benzeneindulines,  1046. 

Benzene-nucleus,  substitution  of.  the 
anilido-group  for  halogen  atoms  in 
the,  304. 

Benzenes,  cliloro-,  thermochemistry  of, 
1311. 

nitro-,     physiological     action    of, 

1280,  1281. 

Benzenesulphinic  acid,  203. 

acids,  hydrolysis  of  ethereal  salts 

of,  1229. 

Benzenesulphonates  of  aromatic  radicles, 
568,569. 

Benzenesulphone-;8-alanine,  1459. 

Benzenesulphonic  acid,  action  of  iodine 
on  the  calcium  salt  of,  1226. 

chloramido-,  1488. 

chloronitro-,  1488. 

chloride,  condensation  products  of 

amido-acids  with,  202. 

iodide,  719. 

thioanhydride,  926. 

Benzenethiosulphonic  thioanhydride, 
925. 

Benzeno'id  acid  chlorides,  action  of  alum- 
inium chloride  on,  Proc,  1891,  70. 

derivatives,    nitration   of,    Peoc, 

1891,  89. 

Benzenylallylthiouramidoxime,  561. 

Benzenylamidine  benzenyldioxytetrazo- 
tate,  1040.. 

thiosulphate,  559. 

Benzenylamidosulphine  benzenylsulph- 
imedithiocarbamate,  559. 

Benzenylamidoxime,  action  of  carbon 
bisulphide  on,  559. 

oxalate,  538. 

Benzenylamidoximeoxalic  acid,  538. 

Benzenylazosulphimecarbanilide,  558, 
560. 

Benzenylazosulphimecarbobisulphide, 
559. 

Benzenylazosulphimecarbohydrosulph- 
ide,  559. 

Benzenylazosulphimecarbonitrosoanil* 
ide,  561. 
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Benzenylazosulphimecarboparabrom- 

anilide,  561. 
Benzenylazosulphimecarbothioethyl 

ether,  560. 
Benzenylazoximecarboparatoluidide, 

561. 
Benzenyldioxytetrazotic  acid  and  its  de- 
rivatives, 1040. 

metanitro-,  1040. 

reduction  of,  1041. 

Benzenylnapbthylenediamine,  oj3-,  1239. 

Benzenyloxytetrazotic  acid,  1042. 

Benzenylparatolylthiouramidoxime, 
558,  561. 

Benzenylphenylenediamine,  1378. 

Benzenyltetrazotic  acid,  1042. 

Benzhydroxamic   acid,   constitution  of, 
697. 

Benzhydrylamine,  homologues  of,  1479. 

Benzidine,  oxidation  of,  in  the  animal 
organism,  1529. 

synthesis   of    a    diamidocarbazole 

from,  227. 

Benzidine-colouring  matters,  1231. 

Benzidinedisulphonic    acid,   derivatives 
of,  929. 

Benzidinemetasulphonic     acid,    deriva- 
tives of,  313. 

metadiamido-,  313. 

metadinitro-,  313. 

Benzidylphthalaldehydic  acid,  1370. 

Benzile,  action  of  carbamide  and  thio- 
carbamide  on,  725,  726. 

and  phenylorthophenylenediaraine, 

base  from,  1109. 

condensation  of,  with  orthamido- 

diphenylamine,  945. 

Benzileamido  benzamidothymol ,  1363 . 

Benziledioxime,   action    of    phosphoric 
sulphide  on,  1238. 

Benziledioximes,  configuration  of,  440. 

Benziledisulphonic  acid,  721. 

Benzilemonoxime,  /3-,  action  of  nascent 
hydrogen  on,  726. 

Benzileoxime  methyl  ether,  a-,  317. 

; 7-,  317. 

Benziloximes,  ethers  of,  317. 

Benzodichlorhydrin,  708. 

Benzoic   acid,   hydrogenation  of,   1053, 
1481. 

metaparadiamido-,  303. 

nitramido-,  916. 

parabromometanitro-,  deriva- 
tives of,  305. 

parabromorthamido-,  565.  . 

paranitrorthochloro-,  704. 

acids,  bromonitro-,  564. 

anhydride,  new  mode  of  formation 

of,  565. 

chloride,  orthobromo-,  295. 

fluoride,  200. 

nitride,  56. 


Benzoicsulphinide,  derivatives  of,  1226. 
parafluoro-,  chloro-,    bromo-, 

iodo-,  1227. 
Benzoin,  action  of  carbamide  and  thic 

carbamide  on,  725. 
Benzonitrile,  action  of,  on  organic  acids, 

409. 

metabromo-,  296. 

orthobromo-,  295. 

orthobromometanitro-,  296. 

»—  parabromo-,  296. 

parabromometanitro-,  296. 

Benzonitriles,  bromo-,  295. 

bromonitro-,  565. 

Benzophenone,     action     of     hydrazine 

hydrate  on,  1358. 

benzyl  ether,  parachloro-,  314. 

chloro-,  oximes  of,  445. 

iodo-,      paradiiodo-     and     paradi- 

bromo-,  1236. 

metabromo-,  and  its  oximes,  1236. 

metadibromo-,  315. 

parabromo-,  oximes  of,  1235. 

symmetrical  paradicliloro-  and  its 

oximes,  1237. 
Benzophenoneoxime,    action    of    nitric 

peroxide  on,  315. 
action  of  phosphoric  sulphide  on 

1238. 

amido-,  1378. 

metadibromo-,  315. 

Benzophenoneoximes,  parachloro-,  314. 
Benzophenones,  halogenated  oximes  of, 

314, 1236. 
Benzophenonesulphone,  1059. 
Benzophenyldihydroketometadiazine, 

944. 
Benzopinacoline,  /3-,  constitution  of,  456. 
Benzotoluidine  sulphite,  717. 
Benzoylacetaldehyde,   action   of    hydr- 

oxylamine  on,  451. 
Benzoylacetaldoxime,  451 . 
Benzoylacetic  acid  and   its  derivatives, 

Tbans.,  996. 
Benzoylacetone  methylimide,  1091. 
Benzoylamidobenzamidothymol,  47. 
Benzoylamidochrysene,  730. 
Benzoylamyleneketoamine,  1005. 
Benzoylamylenenitrolamine,  1005. 
Benzoylazimide,  56. 
Benzoylbenzalhydrazine,  56. 
Benzoylbenzenehvdrazo-a-naphthol, 

1211. 
Benzoylbenzenehydrazoparacresol,  1209. 
Benzoylbenzoic      acid,      anthraquinone 

from,  Teans.,  1012. 
Benzoylcarbazole,  220,  570, 
Benzoylchloralimide,  1003. 
Benzoylcyanocamphor,  1499. 
Benzoylformoxime,  acetate,  1043. 

configuration  of,  1043. 

Benzoylhydrazine,  56. 
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Benzoylhydroxyhydrazobenzene,  1210. 
Benzoylimidopropionylethyl  cyanide, 

888. 
Benzoylisatin,  723. 
Benzoylisatinic  acid,  722. 
Benzoylisobenzaldazine,  1356. 
Benzoylmetabromanilide,  1237. 
Benzoylmetliyltaurine,  701. 
Benzoylortlionitrobenzylaiiiline,    reduc- 
tion of,  726. 
Benzoylosotriazole,  1118. 
Benzoylparachloranilide,       parachloro-, 

1237. 

iBenzoylphenoxyethylamine,  552. 
[  Benzoylphenylazomethylene,  1357. 
Benzoylphenylhydrazimetliylene,  1356. 
iBenzoylplienylhydrazine,    Pboc,  1891, 

42. 
Benzoylpropyl  alcohol,  Trans.,  886. 

oxime  of,  Teans.,  888. 

Benzoylpseudotropeine,  1265. 
Benzoylquinol,  900. 
Benzoyltrimethylene,      reduction       of, 

Trans.,  885. 
Benzoyltrimethylenecarboxylic         acid, 

oxime  of.  Trans.,  883. 

reduction  of,  Trans.,  884. 

Benzoyltriplienylpropiomethylaniide, 

Trans.,  147. 

—  distillation  of.  Trans.,  148. 
[Benzyl  alcohol,  paramido-,  and  its  deri- 
vatives, 695. 

—  bromide,  nitrochloro-,  704. 

—  chloride,  action  of  bromine  on,  44, 
1020. 

cyanide,  paranitro-,  condensation 

products  of,  208. 

dinitrosylparanitro-,  1035. 

Benzylacetophenone,  Trans.,  1007. 

oxime  of,  Trans.,  1008. 

- —  reduction  of,  Trans.,  1008. 
Benzylamine,   action    of    bromine    on, 

189. 
action  of,  on  glycol  chlorhydrin, 

1351. 

action  of  sulphur  on,  189. 

compounds     of,      with     mercuric 

chloride,  1030. 
Benzylammonium  thiocyanate,  Trans., 

553. 
Benzylaniline,    action    of    sulphur    on, 

189. 
raolecvilur   refraction  and    disper- 
sion of.  Trans.,  296. 

paranitroso-,  1205. 

Benzylcamphor,  1498. 
Benzylcinnamic  acid,  76. 
Benzylcyanocamphor,  1499. 

orthonitro-,  1499. 

Benzyldimethylsuccinic  acid,  829. 
Benzyldiphenylcarbamide,    orthonitro-, 

944. 


Benzyleneimides,  formation  of,  88. 
Benzylethylacetic  acid,  preparation  of,. 

914. 
Benzylethylphenylthiocarbamide, 

Trans.,  564. 
Benzylformylcamphor,  574. 
Benzylhoniopiperidinic  acid,  a-,  467. 
Benzylhydroxylamine   and    its    deriva- 
tives, 1033. 

j8-nitroso-,  1034. 

nitroso-/3-paranitro-,  1035. 

tartrate,  ;8-,  1033. 

Benzylideneacetone,       orthonitrometa- 

chloro-,  1099. 
Benzylideneaniline,  50. 
Benzylidenebiuret,  702. 
Benzylidenefenchylamine,  1087. 
Benzylidenequinaldine,  metamido-,  330, 

=-  nietauitro-,  330. 

preparation  of,  1096. 

Benzyhdenesulphonaphthionate,  sodium 

salt  of,  721. 
Benzylidenethiobiuret,  chloro-,  703. 
Benzylisobenzaldoxime,  nitro-,  isomeric 

forms  of,  1034. 
Benzylisoparanitrobenzaldoxime,    para- 
nitro-, 1034. 
Benzylmetatoluidine,      paranitroso-, 

1206. 
Benzylmetatolylthiocarbamide,  Trans. ,. 

556. 
Benzylmetaxylylthiocarbamide,  Trans. ^ 

557. 
Benzylmethvlaniline,       paranitroso-, 

1206. 
Benzylmethylphenylthiocarbamide, 

Trans.,  562. 
Benzylmorpholine,  1351. 
Benzyl-a-naphthylthiocarbamide, 

Trans.,  558. 
Benzyl-j8-naphthylthiocarbamide, 

Trans.,  559. 
Benzylorthomethylparafenchylamine, 

1206. 
Benzylorthotoluidine,  paranitroso-, 

1206. 
Benzylorthotolylthiocarbamide,  Trans.^ 

555. 
Benzylparanitrobenzaldoxime,  1035. 
Benzyl-)8-paranitrobenzylhydroxyl- 

amine,  1034. 
Benzylpai'aphenylenediamine,  1205. 
Benzylparatolylthiocarbamide,    Trans., 

557. 
Benzylphenylbenzylthiocarbamide, 

Trans.,  567. 
Benzylpimelic  acid,  attempt  to  prepare^ 

Trans.,  847. 
Benzylpiperidine,  /3-,  1247. 

and  its  derivatives,  88. 

Benzylpiperidone,  ^8-,  467,  1247. 
nitro80-/3-,  467. 
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Benzylpiperidylthiocarbamide,   Tkans,, 

568. 
BenzylpropTlene-v/z-thiocarbamide, 

Teans.,  560. 
Benzylpropylnitramine,  168. 
Benzylpyridine  and  its  derivatires,  00. 
Benzyltetrahydroquinoline,    derivatives 

of,  89. 
Benzylthiocarbaraide,  1474,  Teans.,552. 
Benzylthioearbimide,  1214. 

preparation  of,  Teans.,  407,  552. 

Berberine,  332. 

reaction  for,  1561. 

Beryllium,  atomic  weight  of,  881. 

carbonates,  151. 

hydride,  1155. 

minerals  from  Colorado,  530. 

oxide,  reduction  of,  with   magne- 
sium, 1155. 

phosphates,  151. 

Betaine  in  seeds,  490. 

Betaines  of  pyridine  bases,  941. 

Bidiethylazimetliylene,  1355. 

Bidimethylazimethylene,  1355. 

Bidiphenylazimethylene,  1359. 

Biguanide,  1180. 

Bile,  absorption  of  fats  in  the  absence 

of,  593. 
action  of,  on  pancreatic  digestion, 

96. 
constituents,  detection  of,  in  urine, 

135. 
electrolysis    and    putrefaction   of, 

591. 

human,  598. 

influence  of  alkalis  on  the  secretion 

and  composition  of,  950. 
influence     of,    on     emulsification, 

948. 
influence  of,   on  the  fat-splitting 

properties  of  pancreatic  juice,  948. 

oxyhsemoglobin  in,  599. 

— '■ —  transformation  of  haemoglobin  in, 

482. 
Bimethylethylazimethylene,  1355. 
Bimethylhexylazimethylene,  1355. 
Bimethylphenylazimethylene,  1355. 
Bimethylpropylazimethylene,  1355. 
Biogenesis  of  hydrogen  sulphide,  102. 
Biophen,  551. 
Biotite  from  Gailbach,  1437. 

from  Miask,  531. 

Birch- wood  tar,  phenol  of,  432. 
Bismuth,  action  of  nitrosyl  chloride  on, 

Teans.,  662. 

atomic  weight  of,  271,  525,  1324. 

bi'omide,  1161. 

commercial,  composition  of,  1324. 

conditions  of  action  of  nitric  acid, 

525.     . 
effect    of    rarious  metals   on   the 

freezing  point  of,  Peoc,  1890,  159. 


Bismuth,  electrical  resistance  of,  515. 

electrolytic  estimation  of,  as  amal- 
gam, 1553. 

influence  of  temperature  and  state 

of  aggregation  on  the  behaviour  of,  in 
the  magnetic  field,  779. 

metallurgy  of,  1161. 

minerals  from  Grladhammar,  20. 

oxyiodide,  19. 

salicylate,  preparation  of,  1366. 

thermal  dilatation  of  liquid,  near 

its  melting  point,  518. 

Bismuthinite,  seleniferous,  1328. 

Bismuth-silver-zinc  alloys,  1158. 

Bismuth-tin-ziuc  alloys,  1158. 

Bismuth-zinc  alloys,  1158. 

Bisparatol vlmeth vl pyrazolone,  Te ans . , 
341. 

Bisphenylmethylpyrazolone,  Tbans., 
339. 

Black  ash,  estimation  of  total  soda,  avail- 
able soda,  and  free  total  lime  in,  497. 

Bleaching  of  cotton  by  hydrogen  per- 
oxide, 1447. 

Bleaching-powder,  technical  valuation 
of,  615. 

titration  of,  with  hydrogen  per- 
oxide, 246. 

Bloedite  from  Hall,  in  Tyrol,  648. 

from  Tarapaca,  143*6. 

Blood,  action  of  leech  extract  on,  482. 

alkalimetry  of  the,  1398. 

alkalinity  of  the,  after  large  doses 

of  sodium  sulphate,  347. 

and   salt  solution,   transfusion  of 

mixtures  of,  347. 

arterial  and  venous,  amount  of  dry 

residue  and  fat  in,  347. 

chemical  theory  of  the  coagulation 

of,  596. 

corpuscles,  action  of  various  or- 
ganic compounds  on,  602. 

destruction  of  sugar  in,  596. 

detection  of  carbonic  oxide  in,  496, 

1522. 

effect  of  medicines,  especially  of 

valerian  extract,  on  the  destruction  of 
sugar  in,  754. 

effect  of  peptone  on  the  clotting  of, 

481. 

estimation   of    inorganic   salts    in 

small  quantities  of,  619. 

estimation  of  sugar  in,  248,  504, 

1399. 

estimation    of    the    alkalinity   of, 

348. 

estimation  of  the  oxygen  in,  845. 

glycolysis  in  the,  1528. 

human,    influence    of    acids    and 

alkalis  on  the  alkalinity  of,  1528. 

in   a   case   of   melanotic  sarcoma, 

484. 
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Blood  in  clijluria,  1124. 

in  leucocythsemia,  1124. 

increase  in  the  haemoglobin  in,  at 

great  altitudes,  754. 

isolation  of  the  glycolytic  ferment 

of,  755. 

new    method    of    estimating    the 

specific  gravity  of,  1123. 

of  animals  at  great  altitudes,  oxy- 
gen in  tlie,  753. 

of  vertebrates,  relative  alkalinity 
of,  348. 

—  pressure,  action  of  paraffinic  nitrites 
on,  1270. 

—  relation  of  dextrose  to  the  protekU 
of  the,  350. 

specific  gravity  of,  1527. 

specific  gravity  of,  in  disease,  761. 

specific   quantities   of   oxygen  in, 
344. 

vessels,  action  of  nicotine  on,  96. 
{oiling  point  under  any  pressure,  calcu- 
lation of,  1406. 

points,  determination  of,  with  small 
amounts  of  substances,  873,  1146. 

determination  of,   with   the 

platinum  thermometer,  251. 

—  molecular  volumes  and  chemi- 
cal characters  of  liquids,  relations 
between,  379. 

—  high  temperature,  pressure 
variations  of,  9. 

)oletns  Ittrichis,  fat  of,  1285. 
Jonds,  double,  theory  of,  1320. 
Jone-meal,  amount  of  fat  in,  106. 

composition  of,  105. 
Jones,  influence  of  acid  mineral  salts  on 
the  composition  of,  848,  1525. 
of  aged  rabbits,  1275. 
of   normal  and.  rachitic   children, 
inorganic  constituents  of,  847. 
Borate,  new,  from  Stassfurt,  528. 
Borax,  action   of,   in  photographic  de- 
velopers, 139. 
Boric  acid,  detection  and  estimation  of, 
in  milk  and  cream,  619. 

estimation  of  small  quantities 

of,  1551. 
solutions,    electrical   conduc- 
tivity of,  in  presence  of  dulcitol,  251. 
anhydride,  action  of  organic  halo- 
gen compounds  on,  281. 
Boron  bromide,  action  of  hydriodic  acid 
on,  980. 

bromiodides,  980. 

electrolysis  of  fused  compounds  of, 

1321. 

hydride,  979. 

nitride,  action  of  alcohols  on,  1033. 

phosphide,  1418. 

selenite,  981. 

sulphide,  981. 


Boron,  triiodide,  979. 

Boyle's  law,  applied  to  salts  in  solution, 

Trans.,  351. 
Brain,  influence  of  sodium  chloride  on 

the    chemical    composition     of    the, 

1274. 
Brandy,  analysis  of,  503. 
Brassidic  acid,  heats  of  combustion  and 

formation  of,  11. 
Bread,  estimation  of  alumina  in,  114. 

fermentation,  1 532. 

Breimerite,  from  Hall,  in  Tyrol,  648. 
Brewer's  pitch,  estimation  examination 

of,  512. 
Brine-spring  at  Lautenthal,  652. 
Bromanil,  1028. 
Bromanilic  acid,  1028. 
Bromic  and  hydriodic  acids,  influence  of 

mineral  acids  on  the  velocity  of  the 

reaction  between,  144. 
Bromides,  chlorides,  and  iodides,  detec- 
tion of,  495. 
detection  of  chlorine  and  chlorides 

in  presence  of,  1288. 
Bromine,  chlorine,  and  iodine,  detection 

of,  in  presence  of  one  another,  361. 
direct   estimation  of,  in  mixtures 

of  alkali  bromides  and  iodides,  361. 
Bromoform,   molecular  refraction    and 

dispersion  of,  Teans.,  295. 
Brookite  from  Beura,  Ossola,  527. 
Brucine,  distillation  of,  with  lime  and 

with  potash,  87. 

reaction  for,  1562. 

Burette-float  for  opaque  liquids,  1288. 
Butallylcarbindimethylamine,  1506. 
Butallylmethylcarbinamine,  1507. 
B  utall  Tlmethylcarbindimethylamine, 

1507. 
Butallylmethylcarbintrimethyl- 

ammonium  salts,  1507. 
Butane,  tertiary  nitro-,  653. 
Butenylanisoils,    para-,    molecular    re- 
fraction and  dispersion  of,  Teans., 

295. 
Butenylbenzene,   /9-,   molecular  refrac- 
tion and  dispersion  of,  Teans.,  295. 
Butoxybenzaldehyde,  ortho-,  1051. 
Butter,  analysis  of,  506,  869. 
and  margarin,    discrimination   of, 

130. 

cocoa-,  iodine  number  for,  869. 

detection  of  margarin  in,  1300. 

estimation  of  soluble  and  insoluble 

fatty  acids  in,  868. 

estimation  of  water  in,  1300. 

"  oily,"  603. 

examination  of,  1300. 

new  method  of  testing  the  purity 

of,  868. 
rancid,   amount   of  volatile   fatty 

acids  in,  130.    . 
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Butter-fat,  757. 

composition  of,  507,  508. 

optical  analysis  of,  1401. 

Butter-fats,  composition  of,  849. 

Butters,  optical  analysis  of,  130. 

Butyl  nitrate,  normal  primary,  163. 

secondary,  164. 

sulphides,  occurrence  of,  in  Ohio 

petroleum,  1173. 

Butylamine,  tertiary,  654. 

Butylamines,  normal,  662. 

Butylbenzene,  parabromo-,  899. 

parabromo -a)8-dibromo-,  899. 

Butylcarbinol,  tertiary,  attempt  to  pre- 
pare, 1172. 

Butylethylbenzene,  tertiary,  1466. 

Butylmetaxylene,  tertiary,  1465. 

Butyltoluene,  tertiary,  amido-  and 
nitro-deriTatires  of,  1464,  1465. 

and  its  derivatives,  1464. 

Butyric  acid,  oximido-,  salts  of,  740. 

fermentation,  action  of  mine- 
ral acids  on,  488. 

Butyroin,  891. 

Butyrolactone-7-carboxylic  acid,  431. 

Butyryl-a-naphthol,  448. 

Bye-laws,  alteration  in.  Trans.,  451. 


Cactse,  simultaneous  evolution  of  oxygen 
and  carbonic  anhydride  by,  856. 

Cadmium,  action  of  ethyl  iodide  on, 
682. 

action    of    nitrosyl    chloride    on, 

Trans.,  657. 

alkyl  compounds  of,  682. 

and  copper,  separation  of,  1138. 

atomic  weight  of,  390,  399. 

dimethyl,  682. 

dipropyl,  683. 

efEect  of  various   metals   on    the 

freezing  point  of,  Proc,  1890,  159. 

electrolytic  estimation  of,  as  amal- 
gam, 1553. 

electrolytic    separation     of,    from 

manganese,  1140. 

estimation  of,  as  sulphide,  112. 

estimation  of,  in  the  products  of 

zinc  manufacture  and  in  calamine, 
112. 

gold   and   tin,    freezing   point    of 

triple  alloys  of.  Trans.,  936. 

methoxide,  682. 

selenites,  262. 

spectrum  of,  1,  965. 

Caesium,  spectrum  of,  137. 

CafEeidine  and  its  salts,  331. 

Caffeine,  estimation  of,  1,  403. 

estimation  of,  in  tea,  372. 

reaction  for,  1562. 


Calamine  containing  lead,  estimation  of 
zinc  carbonate  and  silicate  in,  863. 

estimation  of  cadmium  in,  112. 

Calcium,  barium,  and  strontium,  separa- 
tion of.  111. 

carbonate,  action  of  metallic  salts 

on,  995. 

chloride,  densities  of  solutions  of,. 

Proc,  1891,  105. 

freezing   points  of  solutions 

of,  Proc,  1891,  105. 

heat  of  dissolution  of,  Peoc, 

1891,  105. 

fluoride,  crystalline,  preparation  of, 

1155. 

gly cerate  (active),  crystalline  form 

of.  Trans.,  233. 

fermentation     of,     by    the 

Bacillus  ethaceticuSy  Teans.,  81. 

hydride,  1156. 

■  a-naphthylglycocine,  39. 

orthotolylglycocine,  39. 

oxalate  in  plants,  857. 

phosphate,  mono-,  action  of  ace- 
tates on,  1422. 

action  of  di-  and  tri- 

calcium  phosphates  on,  880. 

preparation  of  crystal- 
line, 1421. 

salts,  magnetic  rotation  of,  Peoc, 

1890,  142. 

molecular      refraction     and 

dispersion   of,   in   solution,    Trans., 
595. 

separation  of  barium   from,  500^ 

1552. 

silicozirconate,  1432. 

sulphate,  influence  of,  on  nitrifica- 
tion of,  1543. 

zirconate,  1432. 

Calorimetric  bomb,  use  of,  in  determin- 
ing the  heat  of  combustion  of  coal^ 
520. 

data,  967. 

Camphene,  1082. 

action  of  phosphoric  chloride  on, 

Teans.,  652. 

oxidation  of,  Trans.,  649. 

preparation  of,  Trans.,  648. 

Camphenes,  olefinic,  540. 

Camphene-series,  thermochemistry  of, 
1313. 

Camphoic  acid,  Trans,,  649. 

Camphols,  influence  of  solvents  on  the 
rotatory  powers  of,  575. 

Camphopyric  acid.  Trans.,  650. 

anhydride.  Trans.,  650. 

Camphor,  action  of  ethyl  formate  on, 
574. 

and  its  derivatives,  molecular  re- 
fraction and  dispersion  of,  in  solution. 
Trans.,  591. 
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CampTior,  estlinafion  of,  131 . 

hygrrosoopic  behaviour  of,  1497. 

plienolic  acid  from,  324. 
sulphonic  derivatives  of,    Teans., 
966. 
/amphoric    anhydride,    action    of,    on 
benzene,  324. 
fCamphorquinone,  hydrazone  of,  575. 
Camphors,     bromo-,      preparation      of, 
Teans.,  9G8. 

chloro-,   preparation   of.    Trans., 
976. 

compounds    of,    veith    aldehydes, 
1498. 

general  account  of  the,  1078. 
Camphor-series,    new     compounds     of, 

1086. 
)amphorsulphonic  acid,  a-bromo-,  and 
its  salts.  Trans.,  971. 

/3-bromo-,  salts  of.   Trans., 

975. 

—  a-chloro-,  salts  of,  Trans., 
977. 

/3-chloro-,    derivatives     of, 

Trans.,  978. 

chloride,  a-bromo-,  Trans.,  974. 

nr-chloro-,  TranS.,  978. 

Camphosulphophejiols,    pyrogenic    con- 
version   of,    into    ordinarv    phenols, 
1088. 
)ancer,  analyses  of  healthy  and  altered 

tissues  in  cases  of,  851. 
/antharic  acid,  preparation  of,  1243. 
>antharidinallylimide,  1243. 
Cantharidinamylimide,  1243. 
)antharidinimide,  1243. 
/antharidinmethylimide,  1243. 
[Cantliaridin-a-naphthyliinide,  1243. 
'Cantharidinphenylimide,  1243. 
capillarity  and  electrical   conductivity, 
analogy  betvreen,  1408. 

—  efPect  of  concentration  on,  1408. 

—  in  homologous  series,  1409. 
Capillary  constants  of  organic  substances 

in  aqueous  solution,  1408. 
Capronylcapramidoxime,  538. 
Caprylene,  complete  chlorination  of,  811. 
Carbamide,  estimation  of,  759. 
■ formation  of,  by  the  decomposition 

of  arginine,  1521. 

formation  of,  from  albumin,  95. 

■ methylene  derivatives,  1339. 

' preparation  of,  160. 

thio-,  constitution  of,  548. 

Carbaraidoethylphthalimide,     /3-seleno-, 

1216. 
Carbamidometaphenylcarboxylic     acid, 

304. 
Carbamidopropvlphthalimide,  7-seleno-, 

1216. 
Carbamidothionaphthol      bisulphide, 

1049. 
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Carbamidothionaphthol     methyl    thio- 

ether,  1049. 

thio-,  1048. 

Carbamidothiophenol,  thio-,  1048. 
Carbaminesulphinide,  1064. 
Carbanilamidothiophenol,  1049. 
Carbanilido-o-paranitrobenzaldoxime, 

1476. 
Carbanilido-j3-paranitrobenzaldoxime, 

1476. 
Carbanilidophenylhydroxycarbamide, 

1222. 
Carbazole,  570. 
diamido-,  synthesis  of,  from  benz^ 

idine,  227. 

nitro-,  570. 

oxidation    of,    in    the    organism, 

1529. 

synthesis  of,  571. 

Carbazole-derivatives,  synthesis  of,  834. 
Carbimidoacetic  acid,  thio-,  179. 
Carbimidoamidobenzoyl,   properties   of, 

910. 
Carbimidoethylphthalimide,  thio-,  1216. 
Carbinols,  paramido-,  695. 
Carbocinnamyldithiocarbamic  acid,   or*- 

tho-,  199. 
Carbodiimides,  aromatic,  action  of  ortho- 

diazines  on,  1468. 
Cnrbohsemoglobins,  /3-,  7-,  and  d-,  343. 
Carbohydrates,  formation  and  migration 

of,  in  leaves,  763. 

in  the  urine,  1392. 

influence  of,  on  prote'id  metabolism, 

846. 
Carbolic  acid,  red,  colouring  matter  of, 

1198. 
— --^  disinfecting  powders,  analysis  of, 

124. 
Carbon  bisulphide,  efPect  of  temperature 

on  the  refraction  and  dispersion  of, 

Trans.,  291. 

purification  of,  1417. 

dichloride,     molecular     refraction 

and  dispersion  of.  Trans.,  295. 

hydroxide,  266. 

new  form  of,  265. 

of  spiegeleisen,  646. 

tetrachloride,  molecular  refraction 

and  dispersion  of,  Trans.,  295. 
specific  volume  of,  Trans., 

43,  45. 

thermochemistry  of,  1311. 

vapour   pressures  and   mole- 
cular volumes  of,  Trans.,  911. 

tetriodide,  1420. 

Carbon-atoms,  mechanical  determination 

of    the   arrangement   of,    in   organic 

compounds,  1441. 
singly   bound,  the   relative 

motion  of,  533. 
Carbon-chains,  closed,  formation  of,  655. 
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Carbon-cliainB,  closed,  synthetical 
mation  of,  Tbans.,  853. 

Carbon-compounds,  liquid,  relation  be- 
tween viscosity  and  chemical  constitu- 
tion, 380. 

Carbonic  anhydride,  action  of  magne- 
sium on,  801. 

and   air,   coibpressibility   of 

mixtures  of,  253. 

and   oxygen,    simultaneous 

evolution  of,  by  Cactee,  856. 

dissociation  of,  143. 

estimation  of,  1291. 

free  and  combined,  estima- 
tion of,  in  mineral  waters,  862. 

in  air,  estimation  of,  1290. 

influence  of  temperature  on 

the    production   of,    by   germinating 

barley,  Trans.,  664. 
liquid,  use  of,  for  the  rapid 

filtration  and  sterilisation  of  organic 

liqmds,  854. 
solid,    electrical  phenomena 

developed  in  the  formation  of,  777. 
Carbonic  oxide,  absorption  of,  by  earth, 

16. 

— —  action  of  heat  on,  801. 

action     of     magnesium     on, 

8J1. 
compounds    of,     with 

Tbans.,  1090. 

detection  of,  in  blood, 

1522. 

reaction  for,  801. 

volatile    compound    of    iron 

with,  Trans.,  604. 
Carbonyl  bromoplatinite,  1164,  Teans. 

603. 

cbloroplatinite,  1162. 

hydrochloride,  1162. 

chloroplatinites.  Trans.,  598. 

iodoplatinite,  1164. 

- — -  oxyplatinite,  1165. 

thioplatinite,  1165. 

Carbonylorthamidophenol,  52,  53. 

nitro-,  52. 

CarbDrthamidophenol  chloride,  54. 

phenyl  ether,  54. 

Carbostyril,  anabromo-,  1248. 

metabromo-,  1248, 

parabromo-,  1248. 

Carboxybenzylphthalamic   acid,    meta-, 

1345. 
Carboxyglutaric  acid,  547. 
Curboxyhsemoglobin,  conversion  of,  into 

metlisemoglobln,  1522. 
Carburation   of   iron  by  the   diamond, 

807. 
Carica  papaya,  alkaloid  from,  334. 
Carpaine,  the  alkaloid  of  Carica  papaya, 

334 
Carvacrol  benzoate,  nitramido-,  47. 


iron, 


496, 


Carvacrol,  diamido-,  47. 

dinitro-,  47. 

derivatives,    constitution     of,    47, 

188. 
Casein,  action  of  calcium  salts  on,  340. 

action   of  pancreatic   and  rennet 

extracts  on,  1272. 

estimation  of,  in  milk,  1404. 

soluble,  preparation  of,  339. 

Caseinogen,  339,  951. 

preparation  of,  341. 

Cassia,  oil  of,  formation  of  an  asphalt- 
like substance  from,  732. 

testing,  504. 

Caslanite  from  Chili,  405. 

Castor  oil,  oxidation  of,  with  nitric  acid, 
812. 

Catapidia  minoris,  crystalline  con- 
stituents of  the  seeds  of,  238. 

Catecholcarboxylic  acid,  1366. 

Cateclioldicarboxylic  acid,  1367. 

Cats,  action  of  morphine  on,  486. 

Cedrene,  molecular  refraction  and  dis- 
persion of,  Tbans.,  295. 

Celestine  containing  free  sulphur,  272. 

Cell  membranes,  vegetable,  chemical 
composition  of,  238. 

Cells,  plant,  chemical  composition  of 
the  membrane  of ,  1178. 

selenium,  777. 

Cells.  See  also  under  Battery,  Galvanic 
cell. 

Celluloids,  analysis  of,  866. 

Cellulose  dinitrate,  542. 

hydroxypyruvic  acid,  a  product  of 

the  decomposition  of,  542. 

preparation  of,  814. 

reserve,   mode  of  solution  during 

germination,  356. 

nature  of,  356. 

solvent  for,  890. 

Celluloses   from   plant   cell   membrane, 

1178. 
Cement,  natural,  from  Cairo,  26. 
Cerberin  from  Cerbera  odollam,  337. 
Cereals,  lovosin,   a  carbohydrate  from, 

661, 
Cerebral  hyperthermia,  increased  output 

of  nitrogen  in,  600. 
Cerium    chloride,  molecular   refraction 

and  dispersion  of,  in  solution,  Trans., 

595. 
dioxide,  action  of  magnesium  on, 

802. 

hydride,  802. 

Cerium-group,  earths  of,  984. 
Cerotic  acid,  preparation  of,  288. 
Cetyl  alcohol,  oxidation  of,  535. 

iodide,  complete  chlorination  of, 

811. 

Cliains,  closed,  the  hydrogenation  of, 
376,  1146. 
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Champignon  du  muguet,"  alcoholic 
fermentation  and  conversion  of  alcohol 
into  aldehyde  by,  854. 

Jheose,  sheep's  milk,  chemistry  of,  951. 

/helerythrine,  844. 

Dhelidonic  acid,  synthesis  of,  425,  1334. 

Ihelidonium  niajus,  alkaloids  of,  229. 

—  alkaloids  of  the  roots  of,  843. 
Jhemical  action,  effect  of  magnetism  on, 

1145. 

and  electrical  energy,  relation  be- 
tween, in  galvanic  cells,  513. 

change,    conditions    of,    between 
nitric  acid  and  certain  metals,  525. 

characters,  boiling  points,  and  mole- 
cular volumes  of  liquids,  relations 
between,  379. 

constitution     and     physiological 
action,  1279. 

of  liquid  carbon  compounds, 

relation  between  viscosity  and,  380. 

—  of  liquids  and  their  critical 
data,  relation  between,  380. 

—  processes,  influence  of  mass  on, 
257. 

Chemistry  and  physics,  energy  content 

in,  1414. 
Cherries,  ripening  of,  1539. 
Cherry  juice,  fermentation  of,  1539. 
Children,  rachitic  and  normal,  constitu- 
ents  of  bones  and  other  organs   of, 
847. 
)hloral  borneolates,  575. 

hydrate,    effect    of,    on    hepatic 
glycogen,  1527- 

isoborneolates,  575. 
soda  reaction,  dead  space  in  the, 
975. 
Jhloraldoxime,  1181. 
!hloralimido-com  pounds,  1003. 
Jhloraloxalenediamidoxime,  698, 
Jhloralphenvlacetamide,  59. 
rChloranil,  1027. 

—  action  of  phosphorus  chlorides  on, 
1028. 

Chloranilic  acid,  1027. 

Chlorates,  iodometric  estimation  of,  618. 

poisoning  by,  853. 

Chlorhydrins,  organic  salts  of,  707. 

■ rate  of  decomposition  and  stereo- 
chemistry of,  796. 

Chloric  acid,  molecular  refraction  and 
dispersion  of,  in  solution,  Teans., 
593. 

Chlorides,  bromides,  and  iodides,  detec- 
tion of,  495. 

■ combination    of    ammonia   with, 

G43. 

detection  of,  in  presence  of  brom- 
ides and  iodides,  1288. 

volumetric  estimation  of,  in  urine, 

495. 


Chlorimetry,  potassium  bromide  as  in-' 

dicator  in,  615. 
Chlorine,  and  the  silent  discharge,  877. 
bromine,  and  iodine,  detection  of, 

in  presence  of  one  another,  361. 
detection  of,  in  presence  of  brom- 
ides and  iodides,  1288. 
function  of,  in  acid  chlorides,  as 

exemplified    by    sulphuryl    chloride, 

Proc,  1891,  60. 

liquid,  properties  of,  14. 

preparation  of,  14. 

water,  detection   of   hypochlorous 

acid  in,  242. 
influence  of  hydrochloric  aeid^ 

on   the   decomposition   of,   by   light, 

Trail's.,  539. 
Ciilorite,  composition  of,  530. 

from  Vielsalm,  Belgium,  528. 

Chloritoid  from   Champion,  Michigan, 

1439. 
Chloroform,   molecular    refraction  and 

dispersion  of,  Trans.,  295. 

thermochemistry  of,  1311. 

Chloroplatinic  acid,  1325. 

Chlorophyll,  blue  and  yellow,  separation 

of,  Teans.,  109. 

spectra    of.    Trans., 

106. 

spectra,  comparison   of,   Teans., 

113. 

Cholesterol,  298. 

in  melon  seeds,  357. 

Cholesterol-fats  in  man,  detection  of, 

97. 
Cholesteryl  benzoate,  299. 
benzyl  ether,  299. 

bromobenzoate,  299. 

■'  propionate,  299. 

dibromide,  299. 

phthalate,  299. 

Choline  from  the  areca  nut,  94. 

in  seeds,  490. 

Chonemorpha     macrophylla,      alkaloid 

from,  337. 
Chromates,  manufacture  of,  1430. 

titration  of,  ll5. 

Clirome-diopside  from  Cornwall,  276. 
Chromic  acid,  action  of  barium  hydroxide* 

and  oxygen  on,  1431. 

salts,  action  of  heat  on  solutions 

of,  1430. 

Chromite,    decomposition    of,    by    the 

electric  current,  1294,  1398. 
estimation  of  chi-onijum  in,  366. 

from  the  United  States,  992. 

Chromium,  atomic  weight  of,  882. 
dextrosate,  Trans.,  324. 

estimation    of,    in    chrome    iron. 

366. 

estimation  of,   in  rock   analysis, 

768. 
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Ghromimm,  fluo^-ide,  violet,  271- 

preparatien    of,    from    potassium 

eliromium  chloride  and   magnesium, 
,   152. 

salts,  green,  1430. 

'■         sulphate,  molecular  refraction  and 

dispersion    of,   in    sokition,   Tbaxs., 

595. 
<?hromium-blue,  artificial  production  of, 

271. 
Clirjsanthemine,  334. 
Chrysanthemum    cineraricBfolium,    new 
;   alkaloid  from,  338. 
Chrjsene,  boiling  point  of^  1240. 

derivatives  of,  780. 

Chrysidines,  217. 

Chrjsoquinol,  amido-,  salt*  of,  731. 
Chrysoquinone,  amido-,  salts  of,  731. 
Clirysotile  from  the  Pyrenees,  407. 
Clirysylacetamide   and    its   derivatives, 

730. 
Chrysylcarbamide,  730, 
Chrysylthiocarbamid«,  731. 
Chrysylthiocarbimide,  731. 
Chyle,  human,  755,  849. 
Ghyluria,  blood  in,  1124. 
Cinchona  bark,  estimation  of  the  total 
,    alkaloids  in,  1402. 

Cinchonamine  as  a  test  for  nitrates,  362, 
Cinchonine,  action  of  hydriodic  aeid  on, 

1517. 

mucate,  Tbans.,  754. 

Cineole,  1083,  1084, 
Cineolic  acid,  1084. 
Cinnamalbenzaldazine,  1357. 
Cinnamalcamphor,  1498. 
Cinnamaldehyde    and     paranitrobenryl 

cyanide,  condensation  of,  208. 
■  behaviour  of,  with  aJkaii  hydrogea 

bisulphites,  1052. 

a-chloro-,  562. 

metanitrobromo-,  563. 

metanitrochloro-,  563, 

orthonitrochloro-,  563* 

paranitrochloro-,  563, 

trithio,  1051. 

Cinnamaldoxime,  a-bromo-,  563. 

a-chloro-,  562. 

Cinnamene  and  phenol,  condensation  of, 

208, 
~ condensation  of,  with  methylbenz- 

ene  derivatives,  206. 

dibromide,  parabromo-,  898, 

in  coal-tar,  206. 

— —  molecular  refraction  and  dispersion 

of,  Tkans.,  295. 
Cinnamene-derivatives       of       aromatic 

hydrocarbons,    and    their  conversion 

into  anthracenes  and  methylanlhrac- 
'  enes,  207. 

Cinnamic   acid,  amido-,   carbamide  de- 
rivatives of,  198, 


Cinnamic  acid,  conversion  of,  into  isocin- 

namic  acid,  200. 

diiodo-,  1483. 

metanitrobromo-,  564, 

metanitrochloro-,  564. 

nitration     of,     in    the     side 

chain,  1483. 

orthonitro-o-bromo-,  563. 

ortlionitrochloro-,  563. 

orthonitrometachloro-,  1100. 

sulpho-,  722. 

thiocyanate,  orthamido-,  198. 

chloride,     action     of     alumininm 

chloride  on,  Peoc,  1891,  71, 
ketone,       orthonitrometachloro-, 

1098. 
Cinnamvlangelic    acid,   preparation   of, 

1225,* 
Cinnamyldextroecgonine,  475. 
Cinnamylidene  diaeetate,  69. 
Cinnamylpseudotropeine,  1266. 
Citraconanil  and   pyranilpyroinlactonc, 

identity  of,  73. 
Citraconfluorescein,  Tbans.,  301, 
Citracumalie  aeid,  675. 
Citral,  540. 

Citramalic  aeid,  constitution  of,  1455! 
Citrazinic  acid,  action  of  heat  on,  940. 
Citrene,  thermochemistry  of,  1315. 
Citric   acid,    a   normal    constituent   of 

milk,  1276. 
action  of  phosphorus  penta- 

chloride  on,  178. 
detection  and  estimation  of, 

in  milk,  1276. 

estimation  of,  in  plants,  129, 

origin  of ,  in  milk,  1276, 

synthesis  of,  178. 

synthesis   of,    from    acetone- 

dicarboxylic  acid,  672. 
CitroneJlal-phosphoric  acid,  286. 
Citronellic  aldehyde,  285. 
Clark's  test,  modification  of,  116. 
Clinochlore  from  Chester,  Pennsylvania, 

and  Brewster,  New  York,  531, 
Clotting  of  blood  and  lymph,  effect  of 

peptone  on,  481. 
Clover  land,  effect  of  artificial  manuring 

on,  492, 
Coagulation,  338. 

intravascular,  953. 

of  proteids  by  heat,  1521. 

action  of  salts  on,  954. 

of  the  blood,  chemical  theory  of, 

596, 
Coal,  estimation  of  sulphur  in,  1137. 
use  of  the  calorimetric  bomb  for 

determining  the  heat  of   combustion 

of,  520. 
Coal-tar,  indene  and  cinnamene  in,  205. 
Cobalt  and  nickel,  separation  and  esti- 
mation of,  1139. 
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Cobalt   and   nickel,   separation  of  iron 
from,  1139. 

• dioxide,  1429. 

electrolytic  separation  of  gold  from, 

1396. 

oxalates,  electrolvsis  of,  1189. 
refraction  and  dispersion  of,  373. 
salts,  oxidation  of,  by  electrolysis, 
Teans.,  760. 
selenites,  262. 

volumetric  estimation  of,  620. 
obaltamine  salts,  action  of  hydrogen 
sulphide  on,  272. 

obaltic    ammonium    oxalate,    Traxs., 
769. 

nitrate.  Trans.,  770. 
sulphate,  Trans.,  768. 
oca  leaves,    Javanese,    alkaloid    from, 
1265. 

came  chromate,  585. 
raercurochloride,  585. 
physiological  action  of,  487. 

reactions  of,  134,  1561,  1562. 

Cochineal-carmine,  578. 
Cocoa- butter,  iodine  number  for,  869. 
Cocoanuts,   milk    of    ripe   and   unripe, 
764. 

ohenite,  27. 

ohesion,  molecular,  effect  of  concentra- 
tion on,  1409. 

olcllicine,    detection    o-f,    in    corpses, 
135. 

estimation  of,  in  colchicum  seeds, 
512. 
Colloidal  solutions,  nature  of,  1412. 

substances,  cryoscopic  investigation 

of,  145. 
Columbite   from    Delaware    Co.,    Penn- 
sylvania, 1168. 

from     the     Black     Hills,    South 

Dakota,  886,  1329. 
Combustion,  slow,  of  gaseous  mixtures, 

1153. 
Compressibility  of  hot  water,  634. 

of  liquids  and  gases,  378. 

of    mixtures  of    air   and  carbonic 

anhydride,  253. 

of  mixtures  of  air  and  hydrogen, 

634. 
Comptonite,    altered,    from    Vesuvius, 

23. 
Condensation     in     minei'al    chemistry, 

258. 
Conductivity.     See   Electrical  conduct- 
ivity. 
Conduransterin,  1387. 
Conglutin,  decomposition   products   of, 

590. 
Conine,  detection  of,  in  a  case  of  poison- 
ing, 871. 
Coniiim  mactdatttm,  new  alkaloid  from, 
1119. 


Connellite,  157. 

Copper,  action  of  nitrosyl  chloride  on, 
Trans.,  658. 

and  cadmium,  separation  of,  1138. 

and  its  alloys,  electrical  resistance 

of,  5. 

arsenates,  644. 

atomic  weight  of,  805. 

compounds,  effect  of,    on   plants, 

491. 

conditions  of  action  of  nitric  acid 

on,  525. 

detection  of  traces  of,  in-  distilled 

water,  620. 

diphenyl,  1198. 

electrolytic  separation  of  g-old' from, 

1396. 

estimation  of  sulphur  inj  36^i 

hydrides,  1422. 

lead  potassium  nitrite,  1157. 

phosphates,  1423. 

piperylbiguanidine,  839. 

potassium  chloride   and   its   solu-- 

tions,  vapour  pressure  of,  783. 

pyrites,  crystals  of,  273. 

salts,   basic,   action*  of    water  on, 

1423. 

selenites,  262. 

separa?tion  of,  from'  arsenic  by  the 

electric  current,  114. 
sulphate  solutions,  very  dilute,  de- 
termination of  the  electrical  conduc- 
tivity of,  965. 

vapour  pressure  of,  782. 

volumetric  estimation  of,  112. 

Coriander  oil,  540. 
Coriandrol,  540. 
Cork  ceils  and  suberin,  465. 
Corpses,    detection   and    estimation 
organic    and    inorganic    poisons 
117. 

detection  of  colchicine  in,  135. 

Corydaline,  1266. 
Corydalis  cava,  alkaloids  of,  1266. 
Cotarnine,     physiological     activity 
■  762. 

Coto  bark,  hydrocotoin  from,  578. 
Cotton,  bleaching  of,  by  hydrogen  per- 
oxide, 1447. 

dyeing,  662. 

oil,  analysis  of,  130. 

Coumalin,  1460. 

Coumaliuic   acid,   and    its    derivatives, 

1457. 
Coumarin,    metamido-,  preparation    of, 
918. 

metanitro-,  918, 

Coumarone,  566. 

various  reactions  of,  455. 

Ccws,  composition  of  the  milk  of,  during 
early  and  late  periods  of  lactation, 
97. 


of 
ill. 


of, 
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Cows,  liill-brecl,  amount  of  fat  and  dry 

'    matter  in  the  milk  of,  1275. 

Cream,    detection    and    esfimation    of 
boric  acid  in,  619. 

the  souring  of,  603. 

Cresol,  amidodinitro-,  309. 

amidometa-,  187. 

ethyl  ether,  dinitrometa-,  187. 

' trinitrometa-,  187. 

Cresolcinnamic  acid,  meta-,  320. 

ortho-,  320. 

para-,  320. 

Cresolglycollic  acid,  meta-,  320. 

Cresols,  nitrometa-,  187. 

Cresotic  acid,  amidometa-,  309. 

amidortho-,  308. 

acids,  occurrence   of,  in  artificial 

salicylic  acid,  454, 

Cresotodichlorhydrin,  para-,  708. 

Crosoxyethylamine,  para-,  552. 

Cresoxyethylaniline,  552. 

CresoxyethylcarbamiHe,  para-,  5'>2. 

Cresoxyethylphtlialamic  acid,  552. 

Oresoxyethylphthalimide,  dinitro-,  552. 

para-,  552. 

methylphenylcarbamate,        para-, 

1215. 

Cresyl  diphenylcarbamate,  para-,  1215. 

glycidyl  ether,  para-,  1199. 

Critical  data  of  liquids  and  their  chemi- 
cal constitution,  relation  between,  380. 

point,   molecular    conductivity   at 

the,  1411. 

state  of  liquids,  data  for,  969. 

• temperatures    and    pressures, 

termination  of,  779. 

Crotolaria   retusa  and    C.  striata 
kaloid  from,  335. 

Crotonaldehyde,  action  of,   on   alcohol, 
285. 

Crotonic  acids,  ^-chloro-,  170. 

^ sulphone  derivatives  of,  203. 

Cruciferse,  localisation  of  active  princi- 
ples in  the  seeds  of,  490. 

Cryohydrates  of  mixtures  of  salts,  388. 

Cryolite,  artificial,  806. 

Cryoscopic  behaviour  of  aqueous  cane 
sugar  solutions,  972. 

experiments,  1211. 

investigation     of     colloidal     sub- 
stances, 145. 

< method  for  determining  molecular 

weights,  389. 

observations,  1411. 

Cryoscopy  of  dilute  solutions,  971. 

Crystalline  liquids,  249. 

Crystals,    explanation    of    the     optical 

activity  of,  513. 
Cumalone,  675. 
Cumene,  dinitroso-,  298. 

paradiamido-,  298. 

paradinitro-,  298. 


de- 


al- 


J 


Cumene-series,    change   of   propyl  info 

isopropyl  in  the,  45. 
Cumenylacrylic  acid,  orthochloro-,  69. 

orthobromo-,  69. 

Cumenylpropionic  acid,  constitution  of, 

69. 

orthochloro-,  69. 

Cumic  acid,  bromonitro-deriratives  of, 

1055. 

derivatives  of,  1055. 

orthamidometabromo-,  1056. 

Cumidoethylphthalimide,  ;//-,  120S. 
Cuminalcamphor,  1498. 
Cuminylcamphor,  1498. 
Cumobenzyl  alcohol,  1352. 
Cumobenzylamine,  1352. 
Cuprammonium  bromides,  399. 
Cupreine,  conversion  of,  into  quinine, 

1121. 

metallic  derivatives  of,  474. 

Curare,  physiological  action  of,  487. 
Curarine,  reaction  for,  1562. 
Currant  juice,  fermentation  of,  1539. 
Currants,    red     and     black,    colouring 

matters  of,  1539. 
Cyanacetoacetates,  y-,  and  their  chlor- 

imido-derivatives,  171. 
Cyanaeetophenone,  451. 
Cyanisonitrosoacetic  aL'id,  1184. 
Cyanobenzal  chloride,  meta-,  134 1. 

ortho-,  1460. 

para-,  1344, 

Cyanobenzaldehyde,  meta-,  1345. 

para-,  1346. 

Cyanobenzyl  bromide,  ortho-,  1461. 

chloride,  meta-,  1344. 

ortho-;  1460. 

cyanide,  met.i-,  1344. 

diselenide,  ortho-,  1461. 

methyl  selenide,  ortho-,  1461. 

selenocyanate,  ortho-,  1460. 

selenomercaptan,  ortho-,  1460. 

Cyanobenzylphthalimide,  meta-,  1345. 
Cyanoeamphor,   action   of,   on    sodium 

phenoxide  and  naphthoxide,  464. 
action  of  sodium  benzyloxide  on, 

463. 

derivatives  of,  1499. 

Cyanocinnamic  acid,  ortho-,  1462. 
Cyanogen     compounds,      detection    of, 

1555. 

estimation  of,  in  coal-gas,  367. 

Cyanonitrosoacetic  acid,  897. 
Cyanonitrosobutyric  acid,  418. 
Cyanopalmitic  acid,  821. 
Cyano-»-phenylosotriazole,  1114. 
Cyanostearic  acid,  o-,  1451. 
Cyanotriphenylmetliane,  ortho-,  1461. 
Cyanuracetic  acid,  163. 
Cymene,  688,  897. 
action   of  chromyl   dichloride  on, 

1020. 
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Cymene,  constitution  of,  686,  1344. 

nature   of   the    propvl   group    in, 

686. 
— —  oxidation  of,  with  chromyl  chloride, 

898. 
Cymene-derivatives,  constitution  of,  46. 
Cjmenes,  dibromo-,  1200, 1201. 

—  dibromodiamido-,  1200,  1201. 

—  dibromodinitro-,  1200,  1201. 
Cjraenesulphonic  acids,  nitro-,  1066. 
Cymoquinols,  dibromo-,  1200,  1201. 
Cjmoquinones,  dibromo-,  1200,  1201. 
Cjmjl  benzenesulphonate,  569. 

• •  ethyl  ketone,  para-,  1223. 

■ metliyl  ketone,  199. 

• propyl  ketone,  para-,  1223. 

Cynjylacetamide,  para-,  199. 
Cymylacetic  acid,  para-,  200. 
Cymylcarboxylic  acid,  para-,  564. 
('ymylethylcarbinol,  para-,  1223. 
Cymylglycolhc  acid,  para-,  199. 
Cymylglyoxjlic  acid,  para-,  199. 
Cymylmethylcarbindl,  199. 
Cymylpropylcarbinol,  para-,  1223. 
Cyrto-sperma,   hydrocyanic  acid  in  the 

fruit  of,  338. 
Cystin  in  pancreatic  digestion,  235* 
Cystinuria  and  diamines,  350. 
Cysts,  liydatid,  liquids  from,  97. 
ovarian,  analysis  of  liquids  from, 

851. 
Cytisine,  231,  946. 
•     ■    and  its  derivatives,  587,  750. 
• and  ulexine,  differences   between, 

334. 

detection  of,  947. 

Cytisus  laburnum,  nitrogen  assimilation 

of,  1533,  1536. 


D. 


Dalton's  law,  378,  520. 

Datholite,  artificial,  1437. 

Daubreelite,     artiticial     formation     of, 

990. 
Dead  space  in  chemical  reactions,  1150. 
in  the  chloral-soda  reaction, 

975. 
Dehydracetic  acid,  action  of  sulphuric 

acid  on.  Trans.,  609. 

constitution  of.  Teaks.,  179. 

distillation     of,     with     lime, 

1455. 
— — preparation    and     properties 

of.  Trans.,  618. 

reactions  of.  Trans.,  617. 

Dehydracetonephenanthraquinone, 

Trans.,  105. 
Dehydrobenzoylacetic  acid,  458. 
Dehydromucic  acid,  295. 


Delphine,  reaction  for,  1562. 
Delphinine,  composition  and  properties 

of,  843. 
Delphinium  staphisagria,  alkaloids  from 

the  seeds  of,  842. 
Delphinoidine,  843. 
Delphisine,  843. 
Denitrification  in  soils,  101. 
Densities   of  liquids  and   their  atomic 

weights,  1315. 
Density,  absolute,  of  a  gas, determination 

of,  379. 
-— —  variation  of,  with  the  concentrat  ion 

of  weak  aqueous  solutions  of  certani 

salts,  254. 
Deoxybenzoin,  derivatives  of,  1492. 

preparation  of,  1492. 

Deoxybenzoinorthodicarboxylic  acid  and 

its  derivatives,  1492. 

anhydride,  1493. 

Derrid,  335. 

Derris    elliptica,    poisonous     principle 

from,  335. 
Desiccator,  vacuum,  arranged  for  evap- 
oration at  any  temperature,  1152. 
Deuterogelatose,  950. 
Deuteroglutose,  233. 
Deuteromyosinose,  950. 
Deuterovitelloses,  343. 
Developers  for  photograpliic  plates,  ac- 
tion of  borax  in,  139. 
Dextrin,  33. 
conversion  of  starch  into,  by  tlie 

butyric  ferment,  659,  1446. 
Dextritol,  34. 
Dextrococames,  475. 
Dextrose,  compounds  of,  with  the  oxides 

of      nickel,     chromium,     and     iron, 

Trans.,  .323. 

from  ipecacuanha  root,  1133. 

relation  of,  to  the  proteids  of  the 

blood,  350. 
Dextroseoxime,  664. 
Dextrosobrerol,  Trans,,  317. 
Dextroso-cellulose,  1179. 
Dextroterebenthene,  Trans.,  313. 
Diacetamidochrysene,  731. 
Diaceto-1 : 2-bromonaphthalide,  461. 
Diacetylamidoethenylamidothymol,  188. 
Diacetylbenzidinemetasulphonic       acid, 

metadinitro-,  313. 
Diacetylcarbinyl  acetate,  29. 
Diacetyldiamidothymol,  188. 
Diacetyldimethoxyditolylquinol,  209. 
Diacetyldiphenylhydrazoximc,  1 115. 
Diacetylmethylphenylhydrazoxinu', 

1115. 
Diacetyl-a-nitroalizarin,  1077. 
Diacety lortharaidopiperonaloxime,  70  '. 
Diacety  Imetapai'adiam  ido  b  enzoic     acid, 

304. 
Diacetylparamidophenol,  nitro-,  480. 
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Diacetylpentanc,  aa!'-,  action  of  reducing 
agents  on,  Teans.,  214. 

Diacetjlplienylhydrazacetoxime,  1115. 

Diacetylplienyllactamidine,  63. 

Dialljl,  isomeric  cliange  in,  1331. 

Diallylacetic  acid,  molecular  refraction 
and  dispersion  of,  Tbans.,  295. 

Diamines  and  cystinuria,^  350. 

aromatic,  fluorescent  derivatives  of ^ 

1103. 

ortho-,  action  of  acid  chlorides  on, 

694. 

action   of  aromatic  carbodi- 

imides  on,  14^8. 

action  of  dioxyquinones   on, 

944. 

-' Ladenburg's  method  of  dis- 
tinguishing, 1354. 

Diamraonium  difluoride^  264. 

halogen  compounds,  263. 

semisulphate,  1321. 

Diamond,  carburation  of  iron  by,  807- 

Diamond-fields  of  South  Africa,  minei-ala 
and  rocks  of,  25. 

Diamyldihexylphenanthroline,  1104. 

Diamyldithioxamide,  1008. 

Diamylene,    molecular    refraction    and 
dispersion  of,  Tbans.,  295. 

Diamylphenylhydrazine,  302. 

]>iamjlsulphonamic  acid,  569. 

Dianilidopyruvic  acid,  tribromo-,  1054. 

DianUidoquinoneanil,  1046. 

Pianthryl,  boiling  point  of,  1240. 

Piarabinantrigalactangeddic     acid, 
Trans.,  1038. 

Diaspore  from  Colorado,  1328. 

Piastase,  action  of  hydrofluoric  acid  on, 
477. 

action  of,  on  starch  grains  within 

the  plant,  605. 

presence  and  function  of,  in  plauts, 

856. 

Diastatic  action  of  saliva.  1522. 

ferment  in  urine,  760. 

Diazoamidobenzene,  dry  decomposition 
of,  555. 

Diazoamido-compounds,  cryoscopic    ex- 
periments with,  1211. 

dry  decomposition  of,  555. 

Diazobenzene,  action  of  alkalis  on  acid 
salts  of,  55. 

action. of  phenol  on.  437. 

chloride,    action    of,   on    acetone, 

1450. 

reaction  of,  553. 

Diazobenzidinesulphonic  acid,  929. 

Diazo-compounds,  action  of,  on   hydr- 
oxy benzoic  acids,  1473. 

double  decompositions  of,  554. 

molecular  weights  of,  193. 

new  synthesis  by  means  of,  437. 

of  the  aronjatic  series,  553, 


Diazo-compoimds  of  the  thiazole  series, 

225. 
stability  of,  in  aqueous   solution, 

554. 
Diazo-o-cymenesulphonic  acid,  1067. 
Diazo-fatty  acids,  constitution  of,  39. 
Diazonaphthalene    nitrate,   j8-,    decom- 
position of,  with  alcohol,  1073. 
sulphates,  o-  and  )3-,  decomposition 

of,  with  alcohol,  1073. 
Diazophenol,  metanitropara-,  431. 
Diazo-salts,  anhydrous,  prejaaration  of, 

54. 
Diazothiazole  hydrate,  1515. 
Diazo-a-truxillic  acid,  6-,  1496. 
Dibenzalpimelic  acid.  Trans.,  850. 
Dibeuzamidodiethyl  bisulphide,  817. 
Dibenzamidylcarbamide,  60. 
Dibenzanilide,  Trans.,  67. 
Dibenzenylpiperidine,  1246. 
Dibenzomethylene  glycol,  319. 
Dibenzosalicylin,  708. 
Dibenzoyl  ketone,  319. 
Dibenzoylacetic   acid,   action   of 

oxylamine  on.  Trans.,  lOOA. 

reduction  of,  Trans.,  1001. 

Dibenzoylamylenenitrolamine,  1005. 
Dibenzoylbromocarbinyl  acetate,  318. 
Dibenzoylbromomethane,  318. 
Dibenzoylcarbamide,  65,  446. 
Dibenzoylcarbinyl  acetate,  318, 
Dibenzoyldibromomethane,  318. 
Dibenzoy  lethylenephenyldiamine,  1 207. 
Dibenzoylhydrazine,  symmetrical,  56. 
Dibenzoylmethane,  nitroso-,  318. 
Dibenzoylparahydroxybenzenylamid- 

oxime,  700. 
Dibenzoylpseudopbenylhydrazidoman- 

delic  acid,  438. 
Dibenzoylquinhjdrone,  900. 
Dibenzoylstilbene,    action    of    alcoholic 

ammonia  on.  Trans.,  142. 
action  of  methylamine  on.  Trans., 

146. 
Dibenzoylstilbenimide,  Tbans.,  144. 
Dibenzyl  hydrogen  phosphate,  1015. 

ketone.  Trans.,  621. 

vapour  pressures  of,  Trans., 

626. 
molecular   refraction  and    disper- 
sion of,  in  solution,  Trans.,  591. 
Dibenzylacetone,  674. 
Dibenzylacetonedicarboxylic   acid,   oa'-, 

674. 
Dibenzylamine  thiocyanate,  1474. 
Dibenzylazine,  asymmetrical,  1357. 
Dibenzyldiisoquinoline,  86. 
Dibenzyldithioxamide,  1008. 
Dibenzylidenedithioxamide,  831. 

dinitro-,  831. 

dioxy-,  831. 
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Dibenzylpentanetetracarboxylic  acid, 
Teans.,  844. 

Dibenzylpimelic  acid,  Teaks.,  846. 

Dibenzylthiocarbamide,  action  of  acetic 
anliydride  on,  Teans.,  40. 

Dibrassidin,  heats  of  combustion  and 
formation  of,  11. 

Dibutyryl,  890. 

Picalcium  phosphates,  action  of,  on 
calcium  monopliosphate.  880. 

Dicapronamidinebiuret,  60. 

Dicarbodecahexanic  acid,  1193. 

Picarbododecanic  acid,  normal,  1192. 

Dicarboxybenzile  ether,  meta-,  1345. 

Dichlorhydrin,  action  of  sodium  on, 
1442. 

• metahydroxybenzoate.  fi-^  1482. 

salicylate,  7o7. 

Dichloroforniberberine,  332. 

Dichrysylcarbamide,  730. 

Dichrysylthiocarbamide,  731. 

Dicresylglycerol,  para-,  1199.. 

Dicyanodiamide,  838. 

Didymium  and  erbium  earths,  separa- 
tion of,  1425. 

• salts,  molecular  refraction  and  dis- 
persion of,  in  solution,  Teans.,  595. 

Didymium-group,  1424. 

Dierucin,  heats  of  combustion  and  form- 

Ialion  of,  11. 
Diethoxydimethyldiphenylquinone, 
209. 
Diethoxyditolylquinone,  209. 
Diethyl  barium  phosphate,  1014. 
.• nitrilosuccinate,  175. 
• silver  phosphate,  1015. 
a-sulphaminephthalate,  1063. 
Diethylacetonedicarboxylic    acid,     aa-, 
674. 
Diethylacrylic  acid,  /3-,  170. 
Diethylamidophosphenyl  chloride,  436. 
Diethylaniine,  molecular  refniction  and 

dispersion  of,  Teans.,  295. 
Diethylammonium   bromide,  compound 

of  thiocarbamide  with,  Teans.,  389. 
Diethylbiguanide,  1180. 
Diethylbromodinitroresorcinol,  1025. 
Diethylcarbobenzonic  acid,  913. 
Diethyldithioxamide,  1008. 
Diethylenediaraine,  169,  415,  416,  1333. 
Diethylglutaramidine       platinocUloride, 

62. 
Diethylindigo,  837. 
Diethylmethylamine,  1118. 
Diethylmuscarinepyridino,  82. 
Diethylpentanetetracarboxylic      acid, 

Teans.,  833. 
Diethylpimelic  acid,  Tbans.,  835. 
Diethylpseudothiosinamine,  549. 
Diethylsuccinic     acids,     synthesis      of, 

1193. 
Diethylsulphonacetone,  665. 


Diethylsulphonedichlorodimethylmeth- 

ane,  568. 
Diethylsulphonedimethylmethane,  180. 
Diethyltetrahydroxyditolyl,  209. 
Diethylthiocarbamide,  action  of    acetic 

anhydride  on,  Teans.,  409. 
Diethyltoluquinol,  209. 
Diethyltribromonitroresorcinol,  1026. 
Diferroheptacarbonyl,  Teans.,  1092. 
Diffusion,    evaporation   and  dissolution 

considered  as  processes  of,  384. 

of   ammonia  through   water  and 

through  alcohol,  1147. 

of    fresh  water  into    sea   water, 

970. 

of  liqiiids,  law  of,  383. 

of  salt  solutions,  383. 

Difuranylquinoxalinemetacarboxylio 

acid,  303. 
Diliirfurfuramidodihydroxytartaric 

acid,  331.  " 

Difurylcarbamide,  symmetrical,  182. 
Digalactangeddic  acid,  Tbans.,  1057. 
Digestibility  of  fodder,  influence  of  heat 

on,  752. 

of  meadow    hay,    beans,   barley, 

swedes,  and  rice  meal,  595. 

of  proteid,  influence  of  oil  or  fat 

oji,  752. 
Digestion,    absorption    of    proteids    in, 

seat  of  the,  233. 

artificial,    of    glue,    products   of, 

232. 

effect  of  salt  on,  752. 

gastric,  formation  of  peptone  in, 

953. 

of  foods  free   from    nitrogen,    in- 
fluence of  proteid  on,  344. 

of  gelatin,  949. 

of  myosin,  950. 

of  proteids,  effect  of  certain  organic 

acids  on,  751. 

pancreatic,  action  of  bile  on,  96. 

cystin  in,  235. 

salivary,  action  of  organic  acids  on, 

592. 
Digestion-products  of  gluten -casein,  342. 
Digestive  ferments,  excretion  of,  483. 
influence  of  temperature  on, 

1271. 
Digitaline,  reaction  for,  1562. 
Digitic  acid,  577. 
Digitogenic  acid,  577. 
Digitogenin,  576. 
Digitonin,  preparation  of,  576. 
DiglycoUanilic  acid.  177. 
Diglycollic  anhydride,  177. 
Diglycidylcatechol,  1199. 
Dihydrazinediphenyldisulphonic      acid, 

930. 
Dihydrobenzaldehyde,  65,  67. 
Dihydrobenzamide,  561. 
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Dihydrobenzoic  acid,  68,  563. 

Ai.3,  7,  14S2. 

Dihydrobenzoxime,  67. 

Dihydrobenzylidene  phenylhvdrazine, 
67. 

Dihydroindoxyle,  amido-,  derivatives  of, 
1068. 

Dihydro-a-naphthoic  acid?,  1380. 

Dihydro-^-naphthoic  acids,  1381. 

Dihydrophenanthridine  and  its  deriva- 
tives; 838. 

Dihydroshikimic  acid,  919. 

Dihydroterephthalic  acid,  A^'*-,  beats 
of  combustion  and  formation  of,  376. 

■ A''',  heats   of    combustion 

and  formation  of,  376. 

Diliydrotbenardite,  non-existence  of, 
156. 

Dihydrotoluamide,  ortbo-,  563. 

Dibydrotoluic  acid,  ortbo-,  563. 

Dihydroxyalizarin-blue,  1382,  1383. 

Dibydroxybebenic  acid,  beats  of  combus- 
tion and  formation  of,  il. 

Dibydroxybenzopbenone,  9(K). 

Dibvdroxvbenzoylacetic  acid,  Proc, 
1891,  43. 

Diliydroxydibenzylacetic  acid,  Teans., 
1001. 

Dibydroxydibydroquinoline,  cbloro-, 

lioo. 

Dibydroxybydrolapacbic  acid,  1239. 
Dibydroxyshikimic  acid,  920. 
Di  hydroxy  tartaric  acid,  action  of  carb- 
amide and  thiocarbaraide  on,  725. 
Dibvdroxytbiobenzene,    properties     of, 

186. 
Dihvdroxytripbenylmetbane,     dinitro-, 

12.35. 

raetanitro-,  1346. 

para-,  1234. 

Dibydroxyx*nthone,  3  :  4-,  707. 
Dihydroxy xylene,  74. 

bromo-,  74. 

chloro-,  74, 

Biisoamyl,    complete    cblorination    of, 

811. 
Diisoamylsulpbonedimetbylmetbane, 

180. 
Diisobutenyl,  isomeric  change  in,  1331. 
Diiso butyl,   complete    cblorination    of, 

811. 
Diisobutylacetylene  divalerate,  981. 
Diisobutylarnine  ethyl  oxalate,  284. 

oxalate,  action  of  amines  on,  377. 

DiisobutylglycoUic  acid,  891. 
Diisobutylpimelic  acid,  Traxs.,  843. 
Diisobutylsulphouedimethylmethane, 

180. 
Diisobutylsulpbonemethane,  181. 
Diisopropylbenzene  and  its  derivatives, 

184.       . 
Diisopropylcarbinol,  properties  of,  889. 


Diisopropylcarbinyl   acetate,  projierties 

of,  889. 
Diisopropylnitramine,  168. 
Diisopropylpimelic  acid,  Trans.,  840. 
Diisopropylsulphonediethvlmethane, 

180. 
Diiso valeryl,  890. 

Diketodibyd  ropentene,  tetracbloro-,  691,"' 
Diketobexametbylene,  beptachlorometa-, 

690. 
Diketobexene,    bexacblorortbo-,    actionJK  I 

of  phosphoric  chloride  on,  819.  ^Pl 
behaviour    of,     on     beating, 

819. 
Diketones,  a-,  transformation  of,  in  alka- 
line solution,  335. 
Diketones,  $-,  action  of  hydroxylamine 

on,  739. 
Dilactylic  acid,  177. 
Dilatation,  thermal,  of  liquid   bismuth 

near  its  melting  point,  518. 
Dimethacrylic  acid  from  isovaleric  acid, 

1011. 
Dimethamidobenzamide,  910. 
Dimetboxydimetbylbenzidine,  1231. 
Dimetboiygentisein,  1386. 
Dimethoxymetatolidine,  ortbo-,  1232. 
Dimethoxyphenylgljoxylic     bydrazone, 

711. 
Dimethyl  barium  phosphate,  1015. 
Ai,4-dibydroterepbthalate,  beats  of 

combustion  and  formation  of,  376. 

dipropyl  glydoL,  Thans.,  875. 

fumaroid-hexahydroterepbthalate, 

heats  of  combustion  and  formation  of, 

376. 

a-8ulpbaminepbtbalate,  1063. 

terepbtbalate,  heats  of  combustion 

and  formation  of,  376. 
Ai-tetrabydroterepbtbalate,    heats 

of  combustion  and  formation  of,  376. 
Diniethvlacetylcaproic  acid,  aa-,  Trans., 

570,  584. 
Dimethylalloxazine,  1342. 
Dimetbylamido-a-napbtbaphenazine,  a-, 

471. 
Dimethylamido-o-napbthatolazine,  o-, 

471. 
Dimethylaniline,  derivatives  of,  457. 
reaction  of  oxyalkyl  derivatives  of, 

693. 
Dimethylanilineazobenzylpiperidine,  89. 
Dimethylaziethane,  1353. 
Dimetbylbihydrazimethylene,  1356. 
Dimetbylbromodinitroresorcinol,  1025. 
Dimetbylcarbazole,  835,  1491. 

diamido-,  834. 

Dimethyldiacetylpentane,  aa-,  Traxs., 

570,  587. 

dioxime  of.  Trans.,  588. 

Dimetbyldiamidocbloretlioxyquinone, 

904. 
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Dimethyldiamidoplienjltoljlmethane, 

paranitro-,  727. 
Dimethvldibromoheptamethylene, 

Trans.,  223. 
Dimethyldicumylmethane,  1463. 
Dimethyldiethyldiamidodiplienyltolyl- 

methane,  paranitro-,  728. 
Dimethyldiliydroxyheptamethylene,  ac- 
tion  of    hydroxylamine  on,  Teans., 

221. 
action     of     phenylhydrazine    on, 

Trans.,  221. 
• condensation  product  of,  Trans., 

228. 

constitution  of.  Trans.,  221. 

preparation  of.  Trans.,  217. 

< sodium     derivative     of.     Trans., 

220. 

■ synthesis  of.  Trans.,  214. 

Dimethyl-oa'-dimethylpyrrolidylammo- 

nium  chloride,  1508. 
Dimethyldinitroresorcinol,  1025. 
Pimethyldipyridyl,  aa-^  80. 
Dimethyldithioxamide,  1008. 
Dimetliylethoxybenzidine,  213. 
Dimethylglutaric      acid,      symmetrical, 

1015. 
and    trimethylsuccinic    acid, 

relative  properties  of,  669. 

acids,  1016. 

Diraethylglyoxime  peroxide,  316. 
Dimethylheptamethylene,  Trans.,  227. 

diacetate,  Trans.,  225. 

glycol,  Trans.,  217. 

Dimethylhomogentisic  acid,  1129. 
Dimethylhydroxyiodoheptametliylene, 

Trans.,  224. 
Dimethylimidothiazoline,  1516. 
Diniethylindigo,  synthesis  of,  722. 
Diuiethyllactamidine        hydrochloride, 

63. 
Diraethylmetaxyloquinol^  210. 
Dimethyl-a-methylpyrrolidylammo- 

uium  salts,  1506. 
Dimethylnaphthaeurhodine,  471. 
Dimethylorcinol,  1347. 

dimethyl  ether,  1347. 

Dimethylorthanisidine,  nitro-derivatives 

of,  1031. 

• reactions  of,  694, 

Dimethylorthophthalyldidextroecgon- 

ine,  476. 
Diraethylortho-xylidine,  1205. 
Dimethylortho-xyloquinol,  210. 
Dimethyloximidocaproic  aeid.    Trans,, 

586. 
Dimethylparatoluquinoiine,   o/3-,  oxida- 
tion of,  1095. 
Dimethylparaxyloquinol,  210. 
Dimethylpentanetetraearboxylic      acid, 

Trans.,  830. 


Dimethylphenanthroline,  1106. 
Dimethyl- »-phenylosotriazole,  1115. 
Dimethylphenylpyrazolesulphonic   acid, 

1107. 
Dimethylpimelic  acid,  aa!-.  Trans.,  570, 

577,  587,  832. 
Dimethyl-a-pipecolylammonium  iodide, 

1508. 
Dimethylpiperazine,  7-,  1333. 
Dimethylpiperidine,        behaviour       of, 

towards  hydrogen  chloride,  1506. 
Dimethylpyridine,  aa!-,  Trans.,  177. 

oxidation  of,  Trans.,  178. 

Dimethylpyridone,  ««'-,  Trans.,  177. 
Dimethylquinol,  bromo-,  209. 
Dimethylquinoline,  oxidation  of,  1096. 
Dimethylquinoxahnemetacarboxylic 

acid,  303. 
Dimethylsafranine  hydrochloride,  1205. 
Dimethylsuccinic  acid,  an  isomeride  of, 

290. 

acids,  bromination  of,  1191. 

substituted,  829. 

synthesis  of,  1193. 

Dimethyltetramethylenediamine,       o/3-, 

1503. 
Dimethylthiazole,  jS/i-,  222. 
Dimethylthiazole-)8-carboxylic  acid,  a//-, 

224. 
Dimethyltolualloxazine,  1342.'< 
Dimethyltriamidodiphenyltolylmethane, 

727. 
Dimethyltribromonitroresorcinol,  1026. 
Dimethyluraeil,  imido-,  1007. 
Di-a-naphtholbenzylidenesulphonic 

acid,  barium  salt  of,  721. 
Dinaphthyl    bisulphide,    1  :  3-diamido-, 

573. 

ketone,  jS-,  boiling  point  of,  1240. 

-^ —  picrates,  216. 

Dinaphthylamine,  /3-,  boiling  point  of, 

1240. 
Dinaphthjlene  oxide,  ^-,  new  method  of 

preparation  of,  Trans.,  1096. 

nitro-,  Trans.,  1100. 

tetrabromo-,  Trans.,  1100. 

tetranitro-.  Trans.,  1100. 

Dinaphthylene-oxide-tetrnsulphonic 

acid,  constitution  of,  Trans.,  1099. 
Dinicotinic  acid,  aa'-dichloro-,  940. 
Dinitro-compounds,  reaction  for,  685. 
Dioptase  from  the  French  Congo,  647. 
Diuspyros  viginiana,  crystalline  pri?ici- 

ple  from  the  bark  of,  324. 
Dioxymethylenephenylglyoxylie     hydr- 

azone,  711. 
Dioxymethylenequinaldine,  705» 
Dioxyphenazine,  944. 
Dioxyquinones,  action  of,    on    orthodi- 

amines,  944. 
Dioxytetrazotic  acids,  1038. 


1640 


INDEX  OF   SUBJECTS. 


Dipentene,  1083. 

dihydrobromide,  action  of  bromine 

on,  124-2. 
Diphenol,  930. 

Diphenoldisulphonic  acid,  930. 
Diphenoxypropvlamine,  7-,  14^67. 
Diphenyl  dicyanide,  60. 

orthodiamido-,  570. 

orthodinitro-  570. 

oxidation  of,  in  the  animal  organ- 
ism, ]529. 
Diphenylacetaldoxime,  1070. 
Diphenylacetylene  dibenzoate,  931. 
Dipheny lacetyltoluylenediamine,  69  i. 
Diphenylamidomethylenephenjlortho- 

phenyleneguanidme,  1469. 
Diphenyl-/i-amidothiazole,  0)8-,  222. 
]3iplienyl-/Lt-amidoxazole,  o/3-^  725. 
Diphenylamine,  action  of  picric  chloride 

on,  Tbans.,  716. 

amidochloro-,  299. 

oxidation    of,    in     the     organism, 

1529'. 
Diphenyl-bases,  211. 
Diphenylbiguanide,  $-,  1180. 
Diphenylbihydrazimethylene,  1357. 
Diphenylbromodinitroresorcinol,  1U26. 
Diphenylcarbazole,  1212. 
Di  phenylchloroforinamide,     compounds 

from,  1214. 
Diphenyl-derivatives  from  alkylquinols, 

209. 
Diphenyldiamidohydroxybenzene,  191. 
Diplienyldiethylene  and  its  derivatives, 

76. 
Diphenyldihydroquinoxaline,.  747. 
Diphenyldimethylazimethyleue,  1359. 
Diphenyldinitromethane^  315. 
Diplienyldipyridazine,  1502. 
Diphenyldisulphine,  metadinitro-,.  567. 
Diphenyldisulphonic  acid,,  aniida-,  930. 

and  its  derivatives^  930. 

bromamido->  929'. 

Diphenylene  oxide,  1234. 

diamido-,  1234. 

Dipbenylenemethane  sulphide,  1049*. 
Dipheny  lenemethanesulphone,  1059. 
Diphenyletho-o)8-dihvdronaphthaquin- 

oxaline  [1:3],  1514. 
Diphenylethonaphthazouium  hydroxid<e, 

1110. 
Diphenylethylidene,  296. 
Diphenylfurazan,  1237. 
Dipheny Iglyoxime  peroxide,  316. 
Diphenylhydrazonebenzylidenesulphonic 

acid,  sodium  salt  of,  720. 
Diphenylhydrazonephthalaldohydio 

acid,  1370. 
Dipheny Ihydroxyethylamine,  726. 
Diphenylhydroxytriketone,  1043. 
Diphenylimidothiazoline,  1517. 
Dipheny  line  hydrochloride,  iodo-,  211. 


Diphenylisosuccinic  acid,  Trans.,  731. 

preparation  of,  Tbans.,  732. 

Diplienylketazine,  1359. 
Diphenylmaleanil,  71. 
Diphenylmaleic  anhydride,  71. 
Diphenylmethane,   bromo-,   preparation 

of,  Tkans,,  731. 
oxidation    of,    in    the     organism, 

1529. 
Diphenvlmethylcinnamaldiazimethvlene, 

1360.' 
Diphenylmethylenebenzaldazine,  1359. 
DiphenyJmethylenecinnamaldazine, 

1359. 
Diphenylmethylenehydrazine,  1358. 
Diphenylmethylenetetrazone,  1359. 
Diphenvlmethylphenylazimethylcue, 

1360.' 
Diphenyl-/x-methylthiazole,  a/3-,  222. 
Diphenylnaphthotriazine,  and  its  deriva- 
tives, Tkans.,  681. 
Diphenyl-/i-naphthylamine,  diamido-, 

301. 
Diphenyloxycyanidine,  59. 
Dipiienyl-4  :  o-phenylpyrrolidone,  3-, 

iRANB.,  146. 
Diphenyl-4 : 5-plienylpyrroloue,  3-, 

Tkans.,  144. 
Diphenylpropane,  a/3-,  207. 
Dipheny  Ipiupiouic     acid,     /3-,     Tbans., 

731. 

preparation  of,  Tkans., 

•  734. 

Diphenylpropyl  alcohol,  Trans.,  1009. 
Diphenyipyridone,  458. 
Diphenylpyridonecarboxylic  acid,  458, 
Diphenylpyrone,  2  :  6-,  4j8. 
Diphenylpyrouecarboxylic  acid,  458. 
Dipheny  Iquinoxaluiemutacarboivlic 

acid,  303. 
Diphenylsuccinanily  72. 
Diphenylsuccinanilic  acid,  72. 
Diphenylsuccinic  acids,  71. 

anhydrides,  72. 

Diphenylsulphideorthocarboxylic     acid, 

1058. 
Diplienylsulphonamic  acid,  ammonium 

salt  ot,  569. 
Dipheny  lsulphone-i8-thiophenylpropane, 

a)8-,  1068. 
Diphenylthiazole,  0^1-,  221. 
Diphenylthiocarbamide,  action  of  acetic 

acid  on,  Tkans.,  329. 

action  of  water  on,  Tbans.,  328. 

symmetrical,  action  of   acetic  an- 
hydride on,.  Tkans.,  396. 
Dipheny  Itolyltoludihydroxyquinoxaline, 

748. 
Diphenyltriamidobenzene,    condensation 

of,  with  benzoin,  748. 
Diphenyltriketone,  318. 
hydrate,  319. 
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DiplieiiTltriketoTianilide,  319. 
Diphenjltriketonedianilide,  319. 
Diphenyltrinitrosopropane,  319. 
DiplithalylaTnidoethyl  sulphide,  815. 

sulphoxide,  816. 

Diphthalylimidoethyl  bisulphide,  817. 
Piphthalylimidopropyl    bisulphide,    j8-, 

1473. 
Dipiperidyl,  a^-,  583. 

•  7",  and  its  derivatives,  1094. 

Dipiperidylbromisatin,  1491. 
Dipiperidylisatin,  928. 
Dipiperonylacryl  ketone,  704. 

dibromo-,  1475. 

dinitro-,  705. 

Dipropar»yl,  isomeric  change  in,  1332. 
Dipropyl  a-sulphaminephthalate.  1063. 
Dip  ropy  lacetylene  dibutyrate,  891 
Dipropylamine,  molecular  refraction  and 

dispersion  of,  Trans.,  296. 
Dipropylbenzene,  para-,  1022. 

dinitrodibromopara-,  1022. 

Dipropylbenzenes,  synthesis  of,  685. 
Dipropylbenzenesulphonic   acid,    meta-, 

685. 

acids,  para-,  1022. 

Dipropylene,  /3-,  282. 
Dipropylethylamine,  1118. 
Dipropylglycollic  acid,  891. 
Dipropylmethylamine,  1118. 
Dipropylnitramine,  168. 
Dipropylpimelic  acid.  Trans.,  838. 
Dipyridyl,  y-,  1093. 
Dipyropentylene,  1085. 
Diquinolyl,  2' :  3'-,  83. 
Diquinyl  ketone,  1106. 
Diresorcinol,  detection  of,  in  syntlvetic- 

ally  prepared  phloroglucinol,  125. 
Diresorcinyl  tefrethyl  ether,  76. 
Disalicylbenzoin,  708. 
Disazobenzeneparachlorophenylhydr- 

azine,  tetranitronitroso-,  907. 
Disazo-corapounds  of  a-naphthol,  mole- 
cular  change   in    the   formation    of, 

1075. 
Disodammoniura  chloride,  642. 
Disodium  erythroxide,  999. 
Dispersion   and   chemical    constitution, 

relation  between,  774. 

in  certain  metals,  373. 

molecular,  of  various  substances  in 

solution,  Trans.,  589. 
of  various  carbon  compounds,  774, 

Trans.,  290. 

rotatory,  of  tartrates,  1145. 

Dispersive  power  of  organic  compounds, 

138,  774,  Trans.,  290. 
Dissociating  gases,  function  of,  870. 
Dissociation,  continued,  381. 
electrolytic,    and    the    molecular 

theory,  390. 
'—  formula?  for,  1309. 


Dissociation,  electrolytic,  hypothesis  of, 

521. 

in  solution,  1148. 

hypothesis  of  solution,  255,  638. 

of  Arrhenius,  255,  638. 

in    solutions,    versus    association, 

972. 

influence  of  pressure  on,  381. 

into  ions,  theory  of.  and  its  conse- 
quences, 972,  Proc,  1890,  170. 

of  aluminium  fluoride,  806. 

of  ammonium  chloride,  1415. 

of    amylene   hydrobromide  under 

low  pressures,  970. 
of  carbonic  anhydride  and  steam, 

143. 
of  gases  and  vapours  by  the  silent 

discharge,  143. 
of  liquid  nitrogen  peroxide,  Trans., 

1076. 
of  magnesium  oxide  by  means  of 

metnllic  magnesium,  643. 

of  selenium  chlorides,  11. 

of  sodium  carbonate,  364. 

theory  of,  874. 

Dissociation-constants  of  organic  acids, 

257. 
Dissolution,  considered  as  a  process  of 

diffusion.  384. 
heat  of>  of  carbon  compounds  in 

vai'ious  alcohols,  1313. 
Distillation,    fractional,    in    a   vacuum, 

apparatus  for,  146,  259. 
Ditetrahydro-a-naphthaquinoline,  1261. 
Dithionic     acid,     formation     of,     from 

sodium  sulphite,  978. 
Dithioxamide,  action  of  ethylenediamine 

on,  1003. 
Ditoluidotoluquinone,  1046. 
Ditolyl  ketone,  para-,  1053, 

orthodinit^'o-,  preparation  of,  1491. 

Ditolylamine,     condensation     of,    with 

benzaldehyde,  434. 

orthamidopara-,  434. 

Ditolyldiamidohydroxybenzene,     para-, 

190. 
Ditolyline  hydrochloride,  211. 
Ditolylsulphonepropyl  ether,  1229. 
Ditolylthiocarbamide,  434. 
meta-,  action  of  acetic  anhydride 

on.  Trans.,  403. 
ortho-,  action  of  acetic  anhydride 

on,  Trans.,  402. 
Dixylyl  ketone,  para-,  1053. 
Dixylyleneammonium  salts,  1353. 
Dixylylthiocarbamide,  meta-,  action  of 

acetic  anhydride  on,  Trans.,  404. 
Doona  ze^lanica,  resin  from,  1385. 
Dudgeonite,  275. 
Dufrenite  from  Cornwall,  274. 
Dulcitol,  effect  of,  on  the  electrical  con- 
ductivity of  boric  acid  solutions,  25-1. 
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Durdenite,  154. 
Dyeing  cotton,  662. 
Dyeing,  theory  of,  832. 
Dyes,  hydroxyketone,  705. 

of  the  anthraquinone  series,  935. 

of  the  prirauline  group,  195. 

of    the    triphenylmethane    group, 

7a7. 

' orthohydroxyazo-,  1038. 

Dynamite,  analysis  of,  623. 
Dyslyte,  Tbans.,  978. 


E. 


Earth,  hlne,  from  the  South  African 
diamond  fields,  25. 

Earth-nut  fat,  alterability  of,  770. 

Ebulliscope,  Kaoult's,  9. 

Fcgonic  acid,  749. 

Ecgonine,  333. 

constitution  of,  750. 

■ dextro-  and  Isevo-,  oxidation  pro- 
ducts of,  749. 

reactions  of,  1561. 

salts,  333. 

Eogoninelactone,  o-brom-,  66. 

Effluvia  from  chemical  or  voltaic  reac- 
tions, electrification  of,  7. 

EfFiision  of  gases,  381. 

Elaterite  from  Dingwall,  273. 

from  Ross-shire,  272. 

Electrical  and  chemical  energy,  relation 
between,  in  galvanic  cells,  513. 

behaviour  of  precipitated  mem- 
branes, 517. 

conductivity  and  capillarity,  ana- 
logy between,  1408. 

and  freezing  point,  971. 

basicity  of  acids  deduced  from 

their,  631,  632. 

maximum,   determination  of 

the,  of  very  dilute  copper  sulphate 
solutions,  965. 

•; molecular  changes  in  metals 

as  shown  by  their,  1308. 

• of  boric  acid  solutions  in  pre- 
sence of  dulcitol,  251. 

• of  isomeric  organic  acids  and 

their  salts,  375,  517. 

of  liquids,  efPect  of  pressure 

on,  250. 

of  organic   acids   and   their 

salts,  631,  632. 

• of  precipitated  membranes, 

140. 

of  saline  solutions,  141. 

of  salt  solutions,  influence  of 

water  of  crystallisation  on  the,  141. 

of  solid  electrolytes,  1307. 

of  solutions  of  double  salts, 

6. 


Electrical  phenomena  developed  in  the 
formation  of  solid  carbonic  anhydride, 
777. 

resistance  of  bismuth,  515. 

of  metals,  4. 

of  salts  in  the  Bunsen  flame, 

5. 

Electricity,  conduction  of,  by  the  va- 
pours of  heated  salts,  515. 

Electrification  of  effluvia  from  chemical 
or  from  voltaic  reactions,  7. 

Electrochemical  investigations,  1309. 

Electrolysis,  778. 

in  animal  tissues,  597. 

of  barium  chloride,  1421. 

of  bile,  591, 

of  fused  aluminium  fluoride,  153. 

of  fuseH  compounds  of  boron  and 

silicon,  1321. 

of  metallic  thiocyanat^s,  1170. 

of  sodium  acetate,  1192. 

oxidation     of      cobalt     salts     by, 

Trans.,  760. 

theory  of,  Proc,  1891,  118. 

Electrolyte,  development  of  E.M.F. 
between  mercury  and  an,  374. 

Electrolytes  and  non-electrolytes,  freez- 
ing points  of  dilute  aqueous  solutions 
of,  971. 

E.M.F.  of  a  metallic  series  of,  3. 

solid,    electrical    conductivity    of, 

1307. 

specific  inductive  capacity  of,  778. 

Electrolytic  dissociation,  and  the  mole- 
cular theory,  390. 

formulae  for,  1309. 

hypothesis  of,  521. 

in  solution,  1148. 

estimation  of  metals  as  amalgams, 

1553. 

separations,  1296,  1396. 

synthesis  of  bibasic  acids,  1192. 

Electrolytically  dissociated  substances, 
solubility  of  mixtures  of,  142. 

Electromotive  force,  development  of, 
bt'tween  mercury  and  an  electrolyte, 
374. 

of  a  metal  in  a  series  of  elec- 
trolytes, 3. 

of   cells   of   certain   metals, 

platinum,  and  nitric  acid,  514. 

of  galvanic  elements,  514. 

of  polarisation,  1405. 

Electrometallurgy  of  aluminium,  525. 
Element.     See  Galvanic  element. 
Elements,  dispersive  powers  of,  776. 

new  periodic  property  of,  12. 

of    the     second     periodic    group, 

spectra  of,  965. 
Elephant's  milk,  98. 
Ellagotannic  acid,  918. 
Emmonsite,  154. 
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Emulsions,  948. 

Energy     content     in     cliemistry     and 
physics,  1414. 

factors  of,  975. 

Ensilage,    changes     occurring     during, 
1287. 

Enzymes,  tryptic,  gelatin  as  a  reagent 
for  the  detection  of,  1522. 

Eosin,    fluorescence    of  alcoholic    solu- 
tions of,  on  heating,  139. 

Epichlorhydrin,  action  of  phenylhydr- 
azine  on,  582. 

• relation     between     the    spectro- 

metrical  constants  and  chemical  con- 
stitution of,  630. 

Erbium  and  didymium  earths,  separa- 
tion of,  1425. 

Erbium  group,  1424. 

Erika,  195. 

Erucic   acid,   heat   of  combustion   and 
formation  of,  11. 

Erythrina  hrotero'i,  alkalo'icl  from,  335. 

subumbrans,  alkaloid  from,  335. 

Erythritol,  alkaline  derivatives  of,  657. 

Erythi'oxides,  bibasic,  constitution  and 
heat  of  formation  of,  1312. 

Eserine,  reaction  for,  1562. 

Essence  of  lemons,  1496. 
of  myrtle,  1384. 

Etazole,  176. 
thane,    chloro-,   thermochemistry    of, 
1811. 

— —  nitro-,  action  of  alkali  carbonates 
and  hydroxides  on,  Trans.,  411. 

action  of  ammonia  on,  Teans., 

412. 

Ethenyldiphenylure'de,  60. 

Ethenylorthamidochlorodiphenylamine, 
300. 

Ether,  action  of  light  on,  in  presence  of 
moist  oxygen,  Tbans.,  51. 

— —   formation   of    an   explosive    sub- 
stance from,  Proc,  1891,  15. 

influence   of  temperature  on  the 

formation  of  hydrogen  peroxide  from. 
Trans.,  56. 

Ethereal  oil  of  asafcetida,  322,  464. 

• of  Linderafericia,  464. 

of  sabadilla  seeds,  1284. 

oils,  217,  1240. 

• olefinic  constituents  of,  539. 

salts,  dispersion  of,  774. 

estimation  of,  in  brandy  and 

spirits,  503. 

formation  of,  by  means   of 

ethyl  chlorocarbonate,  288. 

of  organic  acids,  hydrolysis 

of,  by  potassium  acetate,  425. 

of  polybasic  acids,  hydrolysis 

of,  1013. 
Ethers,  formation  of,  in  the  preparation 

of  isoallylene  and  its  homologues,y96. 


Ethoxyazobenzene,  base  from,  211. 

Ethoxybenzamide,  nitro-,  916. 

para-,  64. 

Ethoxybenzamidine     hydrochloride, 
ortho-  and  para-,  64. 

parethoxyphenylbydroxypyrimid- 

inecarboxylate,  para-,  64. 

Ethoxybenzenylamidoxime  ethyl  ether, 
meta-,  699. 

^  para-,  700. 

Ethoxybenzimidoethyl      ether      hydro- 
chloride, para-,  64. 

Ethoxybenzoic  acid,  nitro-,  916. 

Ethoxybenzonitrile,  ortho-,  63. 

ortho-    and    para-,    imido-ethers 

from,  63. 

para-,  64. 

Erhoxydianilidoquinone,  chlor-,  903. 
Ethoxydimethylaniline,  meta-,  reactions 

of,  693. 
Ethoxydinitronaphthyl  sulphide,  321. 
Ethoxydiphenylhydroxypyrimidine, 

para-,  64. 
Ethoxyisosuccinic  acid,  175. 
Ethoxynaphthalene,    a-,     nitri^deriva- 

tives  of,  1379. 
Ethoxynaphthyl  bisulphide,  j3-,  322. 

sulphide,  /3-,  321. 

Ethoxyparadihydroxyquinone,       chlor-, 

904. 
Ethoxyphenyldimethylhydroxypyrimid- 

ine,  para-,  64. 
Ethoxyphenylethylmethylhydroxy- 

pyrimidine,  para-,  64. 
Ethoxjphenylhydroxypyrimidinecarb-] 

oxylic  acid,  para-,  64. 
Ethoxyphenylmethylbenzylhydroxypyr- 

imidine,  para-,  64. 
Ethoxyphenylmethylhydroxypyrimid- 

ine,  ortho-  and  para-,  64. 
Etiioxyphenylsulphonic  acid,  meta-,  310. 
Ethoxyquinone,  diamidodichlor-,  904. 
Ethyl  acetamidonitrobenzoate,  912. 

acetoacetate,     action      of     ethyl 

)8-bromopropionate  on,  547. 

action  of  hydroxylamine  on, 

740. 

aldehydeuramide,  908. 

amidcbenzoic   derivatives  of, 

1484. 

'   condensation    products    of, 

172. 

constitution  of,  1181. 

sulphur  derivatives  of,  204. 

acetodicarboxylate  and  its  imido- 

ether,  171. 

a-acetoglutarate,  action  of  ammonia 

and  aniline  on,  1187. 

acetonedicarboxylate,  671. 

. action  of  ammonia,  isobutyl— 

amine,  and  aniline  on,  422. 
action  of  nitrous  acid  on,  738. 
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Ethyl  acetonedioxaWe,  426. 

acetonoxalate,  coloured  compounds 

from,  422. 

acetosuccinate  and  its  homologues, 

action   of  ammonia   and   amines   on, 
544. 

3-afetyldihydrocollidinecarboxyl- 

ate,  1091^ 

a-acetylglutavate,  547. 

acetyltetraraethylenecarboxylate, ' 

molecular  refraction  and  dispersion 
of,  Trans.,  295. 

a-acetyltricarballylate,  423. 

/3-acetyltricarballylate,  423. 

acetyltrimethylenecarboxylate,  ac- 
tion of  isoamyl  iodide  and  sodium 
ethoxide  on,  Trans.,  892. 

molecular  refraction  and  dis- 
persion of,  Trans.,  295. 

aconitate,   action   of  ethyl  sodio- 

malonate  on,  546. 

acrylate,  action  of  ethyl  alcohol  on, 

Trans.,  475. 

— —  alcohol,  action  of  iodine  on,  656. 

solutions,  specific  heats  of, 

1406. 

allyl    ether,   action   of    hydrogen 

chloride  and  bromide  on,  164. 

allylacetate,    action    of    alcoholic 

sodium  ethoxide  on,  Trans.,  482. 

allylmethylbenzoylacetate.  Trans., 

999. 

amidobenzoate  (orth-),  action  of 

ammonia  on  derivatives  of,  912. 

amidocrotonate,  action  of  heat  on. 

Trans.,  172. 
amidoethylenedicarboxylat**. 

Trans.,  747. 

action  of  baryta  on,  749. 

■  o-amido-o-ethylideneglutarate, 

lactam  of,  1187, 
a-amidoethylidenesuccinate  and  its 

derivatives,  544. 

/3-amidoglutaconate,  422. 

amidonitrobenzoate,  912. 

/x-amidothiazoledicirboxylate,  224. 

/i-aniidothiazylacetate,  743. 

amidotolylcarbamates,        isomeric, 

702. 
■ angelate,  action  of  alcoholic  sodium 

ethoxide  on.  Trans.,  482. 
o-anilido-r/-ethylideneglutarate, 

lactam  of,  1187. 
benzaltnalonate,     action    of    ethyl 

sodacetoacetate  on,  712. 

• benzamidoxalacetate,  922. 

•  benzamidylcarbamate,  59. 

benzenebiazo-A^''*-dihydrotere- 

phthalate,  1487. 
benzenebiazo'A^'  S-dihydrotere- 

p'.i  thai  ate,  1487. 
■'        benzenebiazoterephthalate,  1487. 


Ethyl  benzenedihydrazc- A--  •"'-dihydro- 

terephthalate  (para-),  1486. 
benzoylacetate,    condensation    of, 

with  furfuraldehyde,  Trans.,  1011. 
3-benzovldihydrocollidinecarboxyl- 

ate,  1091.  ' 
benzoyls*  )dacetate  and  chloracetone, 

reaction  between.  Trans.,  191. 
benzylbenzoylacetate,  Trans., 

1006. 

benzyldicarboxyglutaconate.  179. 

action  of  ammonia  on.  Trans., 

748. 

bromethylamido-a-nrotonate,  817. 

bromide,  molecular  refraction  and 

dispersion  of.  Trans.,  295. 

bromocaprylnte,  1190. 

bromomethylacetoacetate,  223. 

bromo-j3-naphthoate,  934. 

bromostearate,  1190. 

butanepentacarboxylate,  424. 

carbamate,   action    of    pamcbloro- 

phenylhydrazine  on.  Trans.,  211. 

carboxyglutarate,  547. 

chloracetoacetate,  action  of  sodium 

phenylmercaptide  on,  712. 

chloralimidocarboxylate,  1003. 

chlorethyliiaphthylcarbamates, 

1373. 
•  chlorocarbonate,     action     of,     on 

sodium  formate,  acetate,  &c.,  288. 
chlorofumarate,  molecular   refrac- 
tion and  dispersion  of,  Trans.,  295. 
chloromalonate,  action  of  phenyl- 
hydrazine  on,  1068. 

a-chloromethylacetoacetate,  223. 

chlorophenylhydrazinepyruvate 

(ortho-),  Trans.,  211. 

chrysylcarbamate,  730. 

cinnamate,  additive  compound  of, 

with  ethyl  sodacetoacetate,  914. 

citradibromopyrotartrate,  1185. 

cresyl  ether,  brom-,  552. 

imido-,  552, 

crotonate,  action  of  ethyl  alcohol 

on.  Trans.,  478. 

cuproacetonedicarboxylate,  673. 

cuprobeozoylacetate,  459. 

cyanide,  dimolecular,  888. 

diazobenzoate,  55. 

dibenzoylacetat)e,  action  of  phenyl- 
hydrazine  on.  Trans.,  1005. 
preparation  and  properties  of. 

Trans.,  1000. 
dibenzoylmethylacetate.      Trans., 

1005. 
oa'-dibenzylacetonedicarboiylate, 

674. 
dibenzylpentanetetracarboxylate, 

Trans.,   843. 

dibr-  •mhydromuconate,TRANS.,  752. 

o/3-dibromobutyrate,  1184. 
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Ethyl  dibromopentanetetracarboxjlate, 

Trans.,  827. 

dibromoqiiinoneterephthalate, 

456 
dibromosuccinate,  action  of  ethyl- 

enediaraine  on,  1004. 

action  of  zinc  on,  1184,  1338. 

■ dicarboxyglutaconate,     action     of 

ammonia  on,  Tkans.,  745. 
alkyl  substitution  products  of, 

178. 
dichloracetate,    action    of,   on   the 

sodium  derivative  of  ethyl  malonate, 

Piioc,  1891,  41. 

dichlorisopropylcarbamate,  1374. 

dichlorisopropylchlorocarbamate, 

1374. 
— —  dichlorisopropylnaphthylcarb- 

amates,  1374. 
dichlorisopropylphenylcarbamate, 

1374. 

a;8- dichloropropylcarbamate,  1374. 

/3-dichloropropylchlorocarbamate, 

.    1374. 

OjS-dichloropropylnaphthylcarb- 

amates,  1374. 
a)8-dichloropropylphenylcarb- 

amate,  1374. 
ao'-diethylacetonedicarboxylate, 

073. 
diethylpentanetetracarboxylate, 

Tkans.,  833. 

■  diethylpimelate,  Trans.,  834. 

dihydrogen  pliosphate,  1014. 

•  dihydroxy tartrate,  7?'5. 

diisobutylpentanetetracarboxylate. 

Trans.,  841. 

diisobutylpimelate.  Trans.,  842. 

diisopropylpentanettracarboxylate, 

Trans.,  839. 

diisopropylpimelate,  Trans.,  810. 

dimethyl  phosphate,  1015. 

aa'-dimetliylacetonedicarboxylate, 

674. 
oa'-dimethyl-aa'-diacetylpimelate, 

and      its      decomposition      products, 

Trans.,  569. 

dihydrazone  of,  Trans.,  573. 

hydrolysis  of,  Trans.,  580. 

preparation  of,  Trans.,  571. 

dimethylpentanetetracarboxylate, 

'J'UANS.,  829. 
oa'-dimethylpimelate,  Trans.,  571, 

575,  831. 
dimethylpyronedicarboxylate, 

1334. 
dimethyltetrazonedicarboxylate, 

293. 

dinitrethoxybenzoate,  916. 

dinitrohydroxybenzoato,  916. 

diuitropheiiylacetate,       derivatives 

of,  1224. 
VOL.  LX. 


Ethyl  diphenylisosuccinate,  preparation 
of,  Trans.,  731. 

diphenylpropionate,  Trans.,  735. 

diphenylpyronedicarboxylate,  459, 

675. 

j3-diphenylsulphonebutyrate,  204. 

dipropylpentanetetracarboxylate, 

Trans..  836. 

dipropylpimelate,  Trans.,  837. 

disodiopentanetetracarboxylate,  ac- 
tion of  benzyl  chloride  on,  Trans., 
850. 

action  of  methylene  iodide  on. 

Trans.,  798. 

action  of  trimethylene  brom- 
ide on,  Trans.,  994. 

disodiotartrate,  transformation  of, 

by  ethyl  chloride,  830. 

ecgonate,  749. 

ether  and  etliyl  bromide,  separa- 
tion of,  410. 

behaviour  of,  with  sulphuric 

acid,  410. 

ethoxyhydroxypyridinedicarb- 

oxylate,  939. 

ethoxyoxalacetate,  545. 

— —  ethoxy-a-pyridonedicarboxylate, 
939. 

ethylacetoacetate,  sulphur  deriva- 
tives of,  204. 

ethylacetonediciirboxylate,  673. 

elhylbenzyIdicarboxyglutarate,l79. 

ethyldicarboxyglutarate,  179. 

o-ethyl-i8-diethylsulphonebutvrate, 

205. 

a-ethyl-)8-diphenyl8ulphonebutyr- 

ate,  205. 

a-ethyl-)8-dithiophenylbufyrate, 

205. 

ethylenedicarbamate,  1195. 

ethylenetricarboxylate,    o-,    Proc, 

1891,  41. 

ethylpiperidinebetaine  salts,  943. 

f umarate,  molecular  refraction  and 

dispersion  of,  Trans.,  295. 

furfuracrylate,  427. 

furfuralbenzoylacetate,        Trans., 

1011. 

furylcarbamate,  182. 

glutaconate,  action  of  ammonia  on, 

Trans.,  745. 

liexamethylenetetracarboxylate 

[1:1:3:3],  Trans.,  803. 

homogentisate,  1129. 

hydrazomethylthioazolecarboxyl- 

ate,  225. 

hydrogen     ethoxyhydropyridinedi- 

carboxylate,  939. 

fumarate,     prepai-ation     and 

properties  of,  Trans.,  736. 

hemipinate,  712. 

hydroxyisophthalate,  1309. 
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Ethyl  hydrogen  maleate,  preparation  and 
properties  of,  TiiAXS.,  740. 

malonate,  properties  of, 

1012. 

. ac-metacrotonamidobenzoate, 

1485. 
oximidosuccinate,  stereochem- 
ical isomerides  of,  823. 

hydroxy  isoxazoledicarboxylate,  738. 

< imidodicarboxylate,  42. 

iodide,  action  of,  on   magnesium, 

Peoc,  1891,  17. 
. molecular  refraction  and  dis- 
persion of,  Trans.,  295. 

isobutenyltricarboxylate,  292. 

/3-isobutylamidoglutaconate,  422. 

isonitrosostearate,  542. 

isophenanthroxyleneacetoacetate, 

Teans.,  2,  5. 

■  action  of  acetic  anhydride  on, 

Teans.,  7. 

action  of  bromine  on,  Trans., 

8. 

action  of  phenylhydrazine  on, 

Teans.,  7. 

hydrolysis  of,  with  caustic 

alkalis,  Teans.,  11. 

reduction  of,  with  hydriodic 

acid,  Teans.,  10. 

reduction  of,  with  zinc  and 

hydrochloric  acid,  Trans.,  8. 

itadibromopyrotartrate,  1185. 

levulinate,  derivatives  of,  1337. 

lutidonecarboxylate,  Trans.,  174. 

bromo-.  Trans.,  175. 

maleate,  molecular  refraction  and 

dispersion  of.  Trans.,  295. 

malonate,  action  of  ethyl  i8-bromo- 

projiionate  on,  547. 

action  of  ethyl  dichloracetate 

on  the  sodium  derivative  of,  Pboc, 
1891,41. 

action   of   methylene   iodide 

and  chloride  on,  in  the  presence  of 
sodium  ethoxide,  174. 
and  methylene  iodide,  reac- 
tion between,  175. 

methacrylate,  1016. 

action   of   alcoholic   sodium 

ethoxide  on,  Teans.,  481. 

methenyltricarboxylate,  action   of 

nitric  acid  on,  426. 
methylacetoacetate,  sulphiu*  deriva- 
tives of,  204. 

methylacetonedicarboxylate,  674. 

nicthylacetylamidoformate,  293. 

methylamidoformate,     action      of 

nitrous  acid  on,  292. 

methylazimidothiazolecarboxylate, 

226. 

methylbenzoyldihydrocolHdine- 

carboxyiate,  1091. 


Ethvl  methvlbromothiazolecarboxylate, 

225. 
methylcamphocarboxylate,  1500. 

methylchlorothiazolecarboxylate, 

225. 

methyldibenzoylacetate,       Peoc, 

1891,  43. 

a-methyl-i8-diethylsulphonebutyr- 

ate,  205. 

methylphenylcyanosuccinate,  1065. 

methylphenylhydrazonitrosoaceto- 

acetate,  1116.    ' 

methylphenylpyrazolonecarboxyl- 

at«,  673. 

o-methyl-/i-phenylthiazoleearb- 

oxylate,  221. 

methylthiazolecarboxylate,  226. 

methyl  thiazolecarboxvlate-diazo- 

hydrate,'  225. 

methylthiazolepropionate,  223. 

methylthiazylacetate,  743. 

a-naphthylazoacetoacetate,  1381. 

nitracetamidobenzoates,  916,  917. 

nitracetylmethamidobenzoate,  917. 

nitramidobenzoate,  916. 

nitrethoxybenzoate,  915,  916. 

-■ nitrilosuccinaniate,  175. 

nilrobenzoylamidobenzoate,  912. 

nitrohydroxybenzoate,    action     of 

ammonia  on,  915. 

nitromethamidobenzoate,  917. 

nitroparamidobenzoate       (meta-), 

306. 

nitropiperonylacrylate.      Trans., 

156. 

nitrosoacetonedicarboxylate,  738. 

nitrosocyanacetates,  1450. 

nitrosomcthylamidofomiate,  293. 

nitrotolylcarbamate,  702. 

opianate,     action     of      potassium 

cyanide  on,  1371. 

oxalacetanilate,  902. 

oxalacetoparatoluidate,  903. 

oxalate,  combinations  of,  with  anil- 
ides,  902. 

oxalethylacetanilate,  903. 

oxalhippurate,  922. 

oxamethanetoiylcarbamate,  702. 

pentanetetracarboxylate,    prepara- 
tion of,  Trans.,  822. 

sodium  derivative  of,  Proc, 

1891,  43. 

■  svnthesis   with    the   aid   of, 

Proc,  1891,  43. 

1:3:3: 5-pentanetetracarboxylate, 

547. 

phenanthroiyleneacetoacetate. 

Trans.,  1. 

action    of    acetic    ucid    on, 

Trans.,  14. 

action  of  alcoholic  liydrogen 

chloride  on.  Trans.,  22. 
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Ethyl  plienanthroxyleneacetoacetate, 
action  of  alcoholic  potash  on,  Teans., 
24. 

action  of  ammonia  on,  Teans., 

25. 

action   of  formic   acid   on, 

Teans.,  3. 

action  of  propionic  acid   on, 

Trans.,  17. 
action  of  sulphuric  acid  and 

alcohol  on,  Teans.,  18. 

-  •  a-phenanthroxyleneisocrotonate, 
Teans.,  2. 

phenyl  benzamidopyrazolonccarb- 

oxylate,  923. 

phenylcarbazate,  1213. 

plienyldibromopropionate,     action 

of    an    alcoholic    solution    of    silver 
nitrate  on,  1055. 

phenylhydrazidoacefcate,  1054. 

phenylhydrazonemesoxalate,  739. 

■ l-phenyl-3-methylpyrazolone-4- 

succinate,  423. 

phenylvalerate,  913. 

/i-phthalimidoethyhnalonate,  1247. 

7-phthaliraidopropylbenzylmalon- 

ate,  467. 

7-phthalimidopropylethylmalon- 

ate,  466, 

phthalimidopropylmalonate,  pre- 
paration of,  948. 

7-phthalimidopropTlmethylmalon- 

ate,  1246. 

■   7-plithalimidopropylpropylmalon- 

ate,  467. 

phthalocyanacetate,  1337. 

;8-picolinebetame  salts,  943. 

pimclate,  preparation  of,  Teans., 

825. 

potassioacetonedicarboxylate,  673. 

•  potassimn  malonate,  electrolysis  of, 

1192. 

properties  of,  1012. 

suberate,  electrolysis  of,  1192. 

propanetetracarboxylate,  prepara- 
tion of,  Teans.,  991. 

propanetricarboxylate,  )8-,  Piioc, 

1891,  41. 

propyl    succinate,   hydrolysis   of, 

1013. 

pyridinebetaine  salts,  941. 

pyridonetetracarboxylate,  1334. 

a-pyridyl  ketone  and  its  deriva- 
tives, 1504. 

conversion    of,    into 

pseudoconhydrine,  1504. 

pinacone  of,  1504. 

iS-pyridyl  ketone  and  its  deriva- 
tives, 1505. 

pyronetetracarboxylate,  1334. 

salts  of  aj8-halogenised  acids,  do- 

halogenisation  of,  1184. 


Ethyl    silicates,  action    of   phosphorus 

oxychloride  on,  815,  1171. 
sodacetoacetate,  action  of  ethylene 

bromide  on,  Teans.,  853. 
action   of,    on   ethyl   benzal- 

malonate,  712. 

additive   products   of,  with 

ethereal   salts   of  unsaturated  acids, 
914. 

preparation  and  properties  of, 

171. 

sodethylacetoacetate,    action    of 

ethylene  bromide  on,  Teans.,  893. 

preparation  and  properties  of, 

171. 

sodiobenzamidoxalacetate,  922. 

sodiobenzylacetate,  action  of  ethyl- 
ene bromide  on,  Teans.,  853. 

sodiocarbamate,    syntheses  with, 

42. 

sodiocyanacetate,  action  of  bibasic 

acid  chlorides  on,  1337. 

sodiomalonate,  additive   products 

of,  with  ethereal  salts  of  unsaturated 
acids,  914. 

sodoxalacetanilate,  902. 

— —  succinocyanacetate,  1337. 

succinosuccinate    and     phloroglu- 

cinol,  relationship  between,  1485. 
constitution  of  phenylhydraz- 

ine  derivatives  of,  1486. 
phenylhydrazine  derivatives 

of,  1486. 

tetrabromadipate,  Teans.,  753. 

tetrethylacetonedicarboxylic    acid, 

674. 

thiacetamidoacetoacetate,  743. 

thiacetoacetate,  Teans.,  329. 

•  action  of  phenylhydrazine 

on,  Teans.,  332. 

■ condensation  of,  with  para- 

tolylhydrazine.  Trans.,  339. 

preparation  of,  Teans.,  331. 

/Li-thioacetoacetate,  744. 

thiocarbimidoacetate,  180. 

thiocyanate,   molecular  refraction 

and  dispersion  of,  Teans.,  296. 

triethylacetonedicarboxylate,  674. 

tropate,  749. 

xanthochelidonate,  426. 

Ethylacetal,  thio-,  541. 

Ethylacetone,  thio-,  541. 

Ethylacetonediphenylmercaptole,  thio-, 
568. 

Ethylacetone-ethylmercaptole,  thio-, 
567. 

Ethylamido  -  a  -  naphthaphenazine,  a-, 
470. 

Etliylamido-o-naphthatolazine,  o-,  471. 

Ethylamidopiperonyl-w-carboxylic  an- 
hydride, Teans.,  158. 

Etliylamine,  derivatives  of,  815. 
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Ethylamine.  dithio-,  817. 

hyclrocliloride,  diseleno-,  1216. 

seleno-     and     tbio-derivatives    of, 

1216. 

thio-,  and  its  derivatives,  816. 

Efchylbenzene,   occurrence   of,   in    com- 
mercial xylene,  1197. 
Etliylbenzyl  sulpliide,  occurrence  of,  in 

Ohio  petroleum,  1173. 
Ethylbenzylamidopbospbenyl    chloride, 

437. 
Ethylbenzylamine,  51. 

hydrochloride,  chloro-,  1351. 

Ethvlbenzylbenzovlacetate,     hydrolysis 

of^  Trans.,  1007. 
Ethylbenzylglutaric  acid,  179. 
Ethylbenzylphenylthiocarbamide, 

Trans.,  565. 
Ethylcitraconic  acid,  453. 

anhydride,  453. 

Ethylcyanocaraphor,  1499. 
Ethyldibenzylamine,  51. 
Ethyldimethylsuccinic  acid,  290,  829. 
Ethyldiresorcinyl  tetrethyl  ether,  75. 
Ethyl-/3-diselenidodiphtlialamic       acid, 

1216. 
Ethyldisulphidediph  thalamic       acid, 

1216. 
Ethylene  bromide,  molecular  refraction 

and  dispersion  of.  Trans.,  295. 

dicresyl  ether,  553. 

dithiocyanate,  29. 

fluoride,  hydrolysis  of,  281. 

imidothioacetate       hydrobromide, 

702. 
imidothiobenzoate    hydrobromide, 

701. 

mercaptan  dibenzoate,  701. 

nitrosodi-,  1393. 

oxide,    heat     of     combustion     of, 

633. 

tetrachloro-,   thermochemistry   of, 

,  1311. 

tolyl  ethyl  ether,  553. 

methyl  ether,  553. 

phenyl  ether,  553. 

Ethylene-bases,  414. 
action  of  heat  on  the  hydro- 
chlorides of,  415, 
Ethylenediamine,    action   of,   on    ethyl 

dibromosuccinate,  1004, 

action  of,  on  thiamides,  1003. 

Ethylenediquinoline,  330, 
Ethylenedithiocarbamide,  744. 
Ethylenemetaxylyldiuminc,  1208. 
Ethyl  enemethylphenyldiamine,  1208. 
Ethylene-a-napbthyldiamine,  1208. 
Ethyleneorthotolyldiamine,  1207, 
Ethylenepiiratolyldiaminc,  1208. 
Ethylenephenylcarbamide,  1207. 
Ethylenephenyldiamine  and  its  homo- 

logUQS,  derivatives  of,  1206. 


Ethylenephenylthiocarbamide,  1206. 
Ethylenequinolinequinaldine,  330. 
Ethylenimine,  415. 
Ethylformylcamplior,  574. 
Ethylglutaconic  acid,  179. 
Ethylliomopiperidinic  acid,  a-,  466. 
Ethylhydrastamide,  92. 
Ethylhydrastimide,  92. 
Ethylidene  diethyl  ether,  chlor-,  540. 
Ethylimidomethylene  ethylene  bisulpl 

ide,  895. 
Ethylisobenzaldoxime,  1478. 
Ethylisophthalic  acid,  1064. 
Ethylisopropylbenzene,   meta-,   and   its 

derivatives,  183. 

pai*a-,  and  its  derivatives,  183. 

Ethylisopropylbenzenesulphonic     acids, 

derivatives  of,  183. 
Ethylisopropylphenol,  para-,  184, 
Ethylitaconic  acid,  453. 
Ethylmaleic  acid,  formation  of,  1221. 
Ethyluiercaptophthalimide,  preparation 

of,  815. 
Ethylmesaconic  acid,  453. 
Ethylmetanitrobeuzaldoximes,      stereo- 

isomeric,  1478. 
Ethylmetanitroisobenzaldoxime,  1478, 
Ethylmethylcarboxyglutaric  acid,  829, 
Ethylmetbylglutaric    acids,    para-   and 

meso-,  829. 
Ethylmethylmaleic  anhydride,  291. 
Ethylmethylmalic  acid,  1455, 

anhydride,  1456. 

Ethylmethylsuccinic  acid,  asymmetrical, 

829, 1018, 
Ethyl-a-naphthylamine,  1238. 
Ethyl-1 :4-naphthylenediamine,  1239. 
Ethylortho-xylidine,  1204, 

isonitroso-,  1204. 

Ethyloxalylorthamidobenzamide,  910. 
Ethylparanitroisobenzaldoxime,  1477. 
Ethylparatolyldiliydrotolutriazine,  842. 
Etiiylphenylamidoacetic  acid,  837. 
Ethyl-/3-phenylhvdroxypropionic  acid, 

a-,  Trans.,  1009. 
Ethyl-/3-phenyllactic    acid,    a-,    Proc.„ 

1891,  43. 
Ethylphenyloxypseudothiazole,  222. 
Ethylphthalimide,  chlor-,  1472. 
Ethylpiperidine,  1-amido-,  817. 
Ethylpiperidinebetaine     and    its    sails,. 

943. 
Ethylpiperidone,  /3-,  466,  1246. 
Ethylpiperylalkine,  a-,  1505. 
Ethjlpropylbenzene,  688. 

para-,  45. 

para-,  and  its  derivatives,  184. 

Ethylpropylbenzene-a-sulphonamide, 

para-,  15. 
Ethylpropylbenzene-/3-sulphonamide, 

para-,  45. 
Ethylpseudothiosinamine;  549. 
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Ethylpyridine,  /3-,  properties  of,  579. 
Etbylpyridylalkine,  a-,  1505. 
Etbylpjrroline,  synthesis  of,  1387. 
Ethylquinoline,  oxidation  of,  1095. 

2'-w-dichloro-,  83. 

Eihylsulphinic  acid,  203. 
Etliylsulphoneacetone,  665. 
Ethylsulphoneisocrotonic  acid,  ;8-,  204. 
Etbylsulplioneplienylsulphonal,  1067. 
Etliyltbiocarbimide,    molecular    refrac- 
tion and  dispersion  of,  Teans.,  296. 
Etbyltbiosinamine,  549. 
Etbyltbiosulpbonates,   action 

pboric  cbloride  on,  927. 
Etbyltoluquinol,  209. 
Etbyltricarballylic  acid,  546. 
Eucolite  from  Magnet  Cove,  Arkansas, 

529. 
Eudialyte  from  Magnet  Cove,  Arkansas, 

529,  1330. 
Eukairite  from  tbe  Argentine,  1435. 
Eulyte,  889,  Trans.,  978. 
Eurhodines  and  eurbodoles,  formulte  of, 

944. 
indulines,  and  safranines,  relations 

between,  746,  1213. 
Eutaxitic  glasses  of  tbe  liparites,  649. 
Euxantbone,  1349. 

ethyl  ether,  1349. 

Evaporation  at  any  desired  temperature, 

vacuum  desiccator  for,  1152. 

considered  as  a  process  of  diffusion, 

384. 

study  of,  1316. 

Excretion   of   digestive   ferments   from 

the  animal,  483. 

of  iron,  1128. 

■         of  nitrogen  in  the  sweat,  350. 
of  uric  acid  and  nitrogen  in  cases 

of  leuceemia,  483. 

influence  of   drinking 

large  quantities  of  water  on,  348. 

Expansion  of  water  and  other  liquids,  8. 
Explosion  occasioned  by  impurities  in 

commercial  ether,  Proc,  1891,  15. 
of  gaseous  mixtures,  influence  of 

temperature  on  tbe  limits  of,  975. 
E-xsiccator,  error  in  tbe  principle  of  tbe 

ordinary,  259. 


F. 


Fdba  mdgaris,  composition  of  tbe  seeds 

of,  1543. 
Falkenbaynite  from  Joachimsthal,  1167. 
Fasting,   decomposition  of  albumin  in, 

1524. 
Fat,  absorption  of,  756,  849. 

analysis,  870. 

butter,  optical  analysis  of,  1401. 


Fat,  estimation    of,  in  milk,  508,  509, 
625,  1299,  1402,  1559. 

extraction  apparatus,  625. 

influence  of,  on  tlie  digestibility  of 

prote'ids,  752. 

of  sabadilla  seeds,  1284. 

Fats,  analysis  of,  509. 

absorjDtion   of,    in   tbe   absence  of 

bile,  593. 

estimation  of,  505,  506. 

estimation  of,  in  vaselin,  1401. 

examination  of,  248,  1301. 

food,  alterability  of  some,  770. 

obtained  from  fungi,  606. 

of  Amanita  pantherina  and  Bo- 
letus luridiis,  1285. 

thermochemistry  of,  11. 

Fatty     substances,     behaviour     of,    in 
normal  germination,  489. 

Fayalite    in    tbe    obsidian    of    Lipari, 
158. 

Febrifuges,  effect  of,  on  bspatic  glyco- 
gen, 1527. 

Feeding,  importance  of  asparagine  for, 
1525. 

F-elspar,  conversion  of,  into  a  scapolite, 
277. 

large  porpbyritic  crystals  of,  276. 

Fenchene,  1082,  1088. 

Fenchole,  218,  1086. 

Fencbolenic  acid,  219. 

Fencboleoxime,  218. 

Fenchone,  218,  1082,  1086. 

Fenchonoxime,  1087. 

Fencbyl  alcohol,  1087. 

cbloride,  1088. 

Fencbylamine,  1087. 

Ferment,  butyric,  conversion  of  starch 
into  dextrin  by  tbe,  659,  1446. 

fermentation    of    starch    by, 

660. 

diastatic,  in  urine,  760. 

glycolytic,  of  the  blood,  isolation 

of,  755. 

of  nitrification,  352. 

oxalic,  857. 

soluble,  of  urea,  100. 

Fermentation,  alcoholic,  by  "  champignon 
du  muguet,"  854. 

new,  of  starch,  1284. 

of  breads  1532. 

of  calcium  glycerate  by  the  Bacil- 
lus ethaceticus,  Tbans.,  81. 

of  cherry  and  currant  juice,  1539. 

production  of  the  higher  alcohols 

in,  411. 
Fermentations,  acetic  and  lactic,  influ- 
ence  of    artificial    gastric    juice    on, 
488. 

induced   by  the  Pneumococcus  of 

Friedljinder,  Trans.,  253. 
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Fermentations,  lactic  and  butyric,  action 

of  mineral  acids  on,  488. 
Ferments,  digestive,  exci-etion  of,  483. 
influence  of  temperature  on, 

1271. 
value  of  nitrates  and  ammonium 

salts  as  food  for,  1135. 
Ferric    chloride,    molecular    refraction 

and  dispersion  of,  in  solution,  TEA^s., 

595. 

reduction  of,  by  light,  965. 

dextrosate,  Tkans.,  325. 

hypophosphite,  assay  of,  1290. 

oxide,  estimation  of,  in  phosphates, 

501,  963. 
estimation  of,  in  phosphatic 

manures,  245. 
separation  of,  from  alumina, 

1293. 
salts    and    thiocyanates,    reaction 

between,  1150. 

selenites,  262. 

sulphates  from  Chili,  274. 

Ferricyanides,  reactions  of,  410. 
Ferrocyanides,  estimation  of,  247. 

estimation  of,  in  gas-refuse,  367. 

Ferro-goslarite,  992. 
Ferromangauese,  crystalline,  646, 
Ferronatrite,  649. 

from  Chili,  274. 

Ferropentacarbonyl,  Tkans.,  1091. 
Fever,  elimination  of  urea  in,  1530. 
increased   output  of   nitrogen  in, 

600. 
Fibre,  crude,  estimation  of,  865. 
vegetable,    action    of    nitric    and 

sulphuric  acids  on,  814. 
Fibres,  vegetable,  action  of  nitric  acid 

on,  1001. 
Fibrinogens,  tissue,  1524. 
Fig  wine,  1135. 

Filters,  dried,  weighing  of,  613. 
Filtration,  rapid,  of  organic  liquids,  use 

of   liquefied  carbonic  anhydride  for, 

854. 
Fisetin,  1386. 
Fisetol,  1387. 

dimetlijl  ether,  1387. 

ethyl  ether,  1387. 

ethyl  ether,  1386. 

triethyl  ether,  1387. 

Flame,  nature  of,  1309. 
Flavopurpurin,    conversion    of   anthra- 

quinone-a-disulphonic  acid  into,  934. 
Flinkite  from  Harstigen  Mine,  Sweden, 

20. 
Flour,  action  of  sulphurous  anhydride 

on,  95. 

bacteria  from,  1532. 

Fluorene  hydrides,  314. 
Fluorides,  action  of,  on  yeast,  1532. 
Fluorine,  atomic  dispersion  of,  774, 


Fluorine,  atomic  weight  of,  15. 

estimation  of,  615. 

free,  probable  occurrence  of,  in  the 

fluorspar  of  Quincie,  149. 

Fluorspar  from  Q.uincie,  148. 

Fodder,  estimation  of  free  fatty  acids  in, 
770. 

influence  of  heat  on  the  digesti- 
bility of,  752. 

Fodders,  analysis  of,  with  special  refer- 
ence to  the  proteids,  858. 

Food  free   from  nitrogen,   influence  of 
proteids  on  the  digestion  of,  344. 

rations  of  grown  animals,  effect  of 

increasing  the  proteids  in,  753. 

Foods,  peptonised,  953. 

Formaldehyde,  action   of,    on  phenols, 
1199. 

formation  of  starch  from,  1539. 

Formaldehydes,  tbio-,  polymeric,  1011. 

Formates,  action  of  ethyl  chlorocarbon- 
ate  on,  288. 

Formic  acid,  estimation  of,  in  presence 
of  acetic  and  butyric  acids,  248. 

Formoparatoluidide,  1202. 

Formoxime  and  its  polmerides,  663. 

Formylacetic  acid,  oximido-,  1458. 

Formylcamphor,  574. 

Formylcarbamide,  thermochemistry  of, 
1448. 

Formylchloralimide,  1003. 

Formyldiorthamidobenzamide,  909. 

Formylfenchylamine,  1087. 

Formylorthamidobenzometharaide,  909. 

Formylorthomethamidobenzamide,  910. 

Formylparachlorophenylhjdrazine, 
Trans.,  213. 

Formylparamidobenzoic  acid,  304. 

Fowlerite  from  New  Jersey,  530. 

Freezing  point,  adhesion  at  the,  969. 

and   electrical   conductivity, 

971. 

determinations,     apparatus 

for,  784. 

of  gold  containing  aluminium 

or  silver,  1161, 

of  solutions,    abnormal    de- 
pression of,  1411. 

of  triple  alloys  of  gold,  cad- 
mium, and  tin,  Tbans.,  936. 

points,  determination  of,  with  the 

platinum  thermometer,  251. 

of  dilute  aqueous   solutions 

of   electrolytes   and   non-electrolvtes, 
971. 

of  dilute  solutions,  1148. 

Fructose,   d-,   and  1-,    configuration   of 
J 176,  1445. 

Fulminic  acid,  constitution  of,  282,  446. 

Fumaramic  acid,  177. 

Fumaranilic  acid,  177. 

chloride,  17(;. 
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Fumaric  acid,  conversion  of  maleic  acid 
into,  1338. 

chloride,  chloro-,  molecular  re- 
fraction and  dispersion  of,  Teans., 
295. 

dianilide,  1220. 

a-dinaphthalide,  1220. 

Fungi,  sugars  present  in,  954. 

Fungus   symbiosis  of  the  Leguniinosse, 

353. 
Furazancarboxylic  acid,  827,  896,  llSl. 
Furazanpropionic  acid,  418. 

amidoxime,  419. 

anhydride,  418. 

Furfuracrylic      acid,      preparation      of 

ethereal  salts  of,  427. 
Furfuraldehyde,  action  of,  on  animals, 

1393. 

formation,  detection  and  signifi- 
cance of,  867. 

Furfurallevulinic  acid,  1456. 
Furfurisophthalic  acid,  1065. 
Furfurphenyldihydro-/3-naphthatri- 

azine,  841. 
Furfurylamine,  action  of  methyl  iodide 

on,  294. 
Fusel  oil,  estimation  of,  in  spirits,  622, 

1556. 


Gadolinite,  1168. 

Gadolinite-earths,  separation  of,  1426. 

Gadolinium  chloride,  spark  spectrum 
of,  2. 

Marignac's,  17. 

Gahnite  from  Delaware  Co.,  Pennsyl- 
vania, 1168. 

Galactangeddic  acid,  Teans.,  1057. 

Galacto-arabane,  1179. 

Galactonic  acid,  rotatory  power  of,  43. 

Galactose,  estimation  of,  1143. 

Galactoseoxime,  665. 

GaHc  acid,  713. 

Gallic  acid,  70. 

action  of  formaldehyde  on, 

1199. 

conversion   of,   into   benzoic 

acid,  1481. 

molecular  weight  of,  145. 

oxidation  of,  713. 

Gallisin,  preparation  and  properties  of, 
536. 

Galvanic  cells  of  certain  metals,  plati- 
num, and  nitric  acid,  variations  of 
E.M.F.  in,  514. 

relation    between    electrical 

and  chemical  energy  in,  513. 

elements,   electromotive   force  of, 

514. 

Garnet  from  Canada,  647. 


Garnet    from  Kedabect,   in    Caucasia, 

1169. 
Garnet-group,  minerals  of  the,  24. 
Gas,    coal-,    estimation   of  cyanogen  in 

367. 
compressed,   terpene    in    the    oil 

from,  1085. 

determination    of     the     absolute 

density  of,  379. 

determination   of  the  weight  of, 

from  the  volume,  Teans.,  894. 

illuminating,  detection  of  sulphur 

not  combined  with  hydrogen  in,  862. 

Gas- battery,  374. 

Gaseous  mixtures,  influence  of  tempera- 
ture on  the  limits  of  the  explosion  of, 
975. 

Gases,  apparatus  for  the  analysis  of, 
240. 

chamber  exit,  testing,  497. 

compressibility  of,  378. 

dissociating,  law  of,  780. 

dissociation  of,  by  the  silent  dis- 
charge, 143. 

effusion  of,  381. 

kinetic    theory   of,   and    osmotic 

pressure,  638. 

• osmotic  pressure  from 

the  standpoint  of,  389. 

measurement  of,  1135. 

mixed,  slow  combustion  of,  1153. 

pressure  of  compressed,  520. 

pyrites  burner,  testing,  496. 

rapid  preparation  of,  14. 

refraction    and     constitution     of, 

629. 

respiratory  exchange  of,  1270. 

solubility  of,  in  water,  384. 

Gasholder,  universal,  1414. 
Gas-refuse,  estimation  of  ferrocyanides 

in,  367. 
Gastric  juice,  artificial,  influence  of,  on 

the  acetic  and  lactic   fermentations, 

488. 
detection    of    hydrochloric 

acid  in,  767. 
estimation  of    free    liydro- 

chloric  acid  in,  593,  613,  767. 
Gas-works,   examination   of   water    for 

contamination  by,  117. 
Gedda    gum,    prote'id    from.    Teaks., 

1061. 

gums,  Teans.,  1029. 

Geddic  acids,  Teans.,  1029. 
Geddinosic  acid,  Teans.,  1041. 
Geddinosic  acid,  /3-,  Teans.,  1054. 
Gelatin  and  metaphosphoric  acid,  com* 

pounds  of,  477. 

digestion  of,  949. 

Gelatin-peptone,  950- 
Gentisein,  1244,  1386. 
Gentisin,  1244,  1386. 
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aeranaldehyde,  323,  539. 

tetrabromide,  539. 

Geranic  acid,  323. 

Geraniol,  oxidation  of,  30. 

Geranium  essence,  Turkish,  detection  of, 
in  oil  of  roses,  1555. 

oil,  Indian,  30,  287,  323. 

Germanium  oxide,  action  of  magnesium 
on,  802. 

Germinating  barley,  influence  of  temp- 
erature on,  Teans.,  664, 

Germination,  change  in  the  nitrogenous 
substances  of  barley  during,  489. 

conversion  of  starch  during,  357. 

mode  of  solution  of  reserve  cellu- 
lose during,  356. 

normal,  behaviour  of  fatty  sub- 
stances and  the  r61e  of  the  lecithins 
during,  489, 

Gerontine,  588. 

Gibbsite,  so-called,  from  Pennsylvania, 

275. 
^Glass,  solvent  action  of  hot  water  on, 
634. 

Oleditschia  triaJcanthos,  nitrogen  as- 
similation of,  1533,  1536. 

Globulin,  a  bactericidal,  352. 

which  kills  bacteria,  352. 

Glucobiose,  synthesis  of  a  new,  412. 

Gluconic  acid,  oxidation  of,  with 
Fehling's  solution,  426. 

rotatory  power  of,  43. 

Glucose,  estimation  of,  1143. 

fermentation  of,  with  Friedlander's 

Pnetimococus,  Trans.,  254. 

formation   of,   in    the    organism, 

1125,  1392. 

in  organs  with  impeded  circulation 

and   in  hydrocyanic   acid   poisoning, 
1126. 

d.-,    conBguration    of,    1176, 


configuration     of,    1176, 


Glucose, 
1445. 

Glucose, 
1445. 

Glucosoxime,  813. 

Glue,  products  of  the  artificial  diges- 

•  tion  of,  232. 

Glutamic  acid,  condensation  of,  with 
benzenesulphonic  chloride,  202. 

inactive,  420. 

Glutaramide,  62. 

Glutaramidine  salts,  62, 

Glutaramidyl  acetate,  62. 

ethyl  ether  hydrochloride,  61. 

isobutyl  ether  hydrochloride,  62. 

■ methyl  ether  hydrochloride,  61. 

Glutaric  acid,  action  of  heat  on,  1011. 

amido-,  420. 

bromination  of,  1191. 

decomposition  of,  by  sun- 
light, in  presence  of  a  uranium  salt, 
1013. 


Glutaric  acid,  dibromo-,  1191. 

a-nitroso-,  419. 

preparation  of,  Trans.,  993. 

acids,  aa-dialkvl-,  a  new  synthesis 

of,  178. 
Gluten,  action  of  sulphurous  and  other 
acids  on,  95. 

Gluten-casein,    digestion    products   of, 
342. 

Glutinopeptone,  233. 

Glutose,  232. 

Glyceric     acid,     an     optically     aclivo, 
Trans.,  96. 

optically    active,    crystalline 

form  of  the  calcium  salt  of.  Trans., 
233. 

Glycerol,  action  of,  on  albumin,  589. 

bases   formed    by    the    action   of 

ammonium  salts  on,  581. 

influence   of,     on    gaseous    meta- 
bolism, 345. 

molecular  refraction  and   disper- 
sion of,  Trans.,  295. 

volumetric  estimation  of,  in  wine, 

369. 

Glyceryl  pyruvate,  1018. 

Glycocine,  amido-,  56. 

and    its      anliydride,      mokcuhir 

weight  of,  38. 

preparation  of,  38. 

Glycogen,   deposits  of,  in   the   tissues, 
1274. 

formation  of,  in  the  liver,  1526. 

of  the  liver,  influence  of  alkalis  on, 

758. 

Glycol  chlorhydrin,   action   of   bcnzyl- 
amine  on,  1351. 

chlorhydrins,   action   of    carbonic 

chloride  on,  1373. 

Glycolysis  in  the  blood,  1528. 

Glycolytic  ferment  in  the  blood,  isola- 
tion of,  755. 

Glycosuria,  chemical  detection  of,  3(»9. 

Glycuronic  acid,   fonnation  of,  during 
inanition,  1529. 

reduction     of,     by     sodium 

amalgam,  294. 

synthesis  of,  677. 

Glyoxal,  condensation  products  of,  witli 
some  mercaptans,  186. 

Glyoxime  peroxide,  282. 

Glyoximes,  action  of  nitric  peroxide  on, 
315. 

Glyoxylpropionic   acid   and  its   deriva- 
tives, 416. 

Goethite  from  Nova  Scotia,  647. 

Gold,  action   of    nitrosyl   chloride   on, 
Trans.,  662. 

cadmium  and  tin,  freezing   point 

of  triple  alloys  of,  Trans,,  936. 

containing   aluminium    or    silver, 

freezing  point  of,  1161. 
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G^old  containing  aluminium,  cooling  of, 
1161. 

• electrolytic  estimation  and  separa- 
tion of,  1140,  1141,  1296,  1396. 

electrolytic    estimation    of,    1140, 

1296. 

electrolytic     separation    of,    from 

cobalt,  1141,  1396. 

electrolytic    separation    of,    from 

cobalt,  copper,  nickel,  palladium,  and 
platinum,  1896. 

electrolytic    separation    of,    from 

zinc,  1140. 

in  turquoise,  from  New   Mexico, 

155. 

removal  of,  from  suspension  and 

solution,  by  fungoid  growths,  401. 

——  sulphides,  colloidal,  1162. 

Gonolohus  condurango,  constituents  of 
the  bark  of,  1387. 

Gordaite,  649. 

Grape  sugar  and  its  isomerides,  configu- 
ration of,  1173,  1444. 

influence  of  inactive  sub- 
stances ou  the  rotatory  jaower  of, 
1178. 

Graphite,  formation  of,  by  contact 
metamorpliosis,  989. 

Grass  oils,  Indian,  285. 

Gravivolumeter,  Tkans.,  894. 

Grease,  estimation  of,  1144. 

Greenockite,  synthesis  of,  990. 

Griphite  from  Dakota,  1328. 

Grossularite,  pink,  from  Mexico,  993. 

Guaiacol,  physiological  action  of,  99. 

Guanajuatite,  1328. 

Guanamines,  416. 

Guanidine,  1180. 

condensation  of,  with  ethereal  salts 

of  ketonic  acids,  1007. 

picrate,  1180. 

Gulonic  acid,  d.-,  preparation  of,  678. 

1.-,  667. 

Gulonolactone,  i.-,  668. 

Gulose,  d.-,  678. 

configuration  of,  1176,  1445. 

Gulose,  1.-,  667. 

configuration  of,  1176,  1445. 

Gum  arabic,  866. 

adulteration    of,    with    gum 

Senegal,  866. 

from  the  sugar-beet,  284. 

Senegal,  866. 

wood-,  659. 

Gums,  gedda,  Trans.,  1029. 

of  the  arabin  group.  Trans.,  1029. 

Guvacine,  1520. 

Gymnema  latifolmm,  amygdalin  in  the 
leaves  of,  338. 


H. 


Hsematin,  vegetable,  751,  845. 
Heematoporphyrin  in  urine,  601,  1130, 

1279. 
Hfematoporphvrinuria,  601,  1130,  1279. 
Hsemocyanin,  preservation  of,  591. 
Haemoglobin,  845. 

• compounds  of,  with  carbonic  an- 
hydride, 343. 

crystallisation  of,  343. 

■  -       cutaneous   pigment    as    an    ante- 
cedent of,  480. 
in  blood,  increase  of,  at  great  alti- 
tudes, 754. 

transformation    of,    in    the    bile, 

4S2. 
Halogens,  action  of,  on  aromatic  com- 
pounds in  presence  of  ligiit,  898. 

■ and   metals,    velocity   of  reaction 

between,  1149. 

displacement   of,    by    the    amido- 

group,  36. 

• surface  tension  of  the,  257. 

Haloid  compounds,    magnetic    rotation 

of,  Proc.,1890,  142. 
Halotrichite  from  Colorado,  993. 
Hamlinite,  20. 

Hardness  of  natural  waters,  estimation 
of,  116. 

of  water,  estimation  of,  1554. 

Hay,  digestibility  of,  595. 

Heart,  action  of  nicotine  on,  96. 

Heat   changes  in  the  hydrogenation  of 

closed  chains,  377. 
endothermic  and  exothermic  reac- 
tion of  organic  bases,  377. 

influence  of,  on  the  digestibility  of 

fodder,  752. 

of  combustion  and  constitution  of 

organic  compounds,  632. 

and   structural    formulee    of 

alkylene  oxides,  acetaldehyde  anrl  its 
polymerides,  trimethylene,  and  ben- 
zene, 633. 

of  coal,  use  of  the  ralorime- 

tric  bomb  in  determining,  520. 

of  hydromellitic  and  liydro- 

terephthalic  acids,  1147. 

of  organic  compounds,  251. 

of  solid  bibasic  acids,  rela- 
tions of,  to  those  of  the  gaseous  hydro- 
carbons, 252. 

of  dissolution  of  carbon  compounds 

in  various  alcohols,  1313. 

of  formation  of  bibasic  erythrox- 

ides,  1312. 

of  neutralisation,  1406. 

phosphorescence  of  minerals  under 

the  influence  of,  776. 

specific  of  mercury,  632. 

Heat.     See  also  Thermochemistry. 
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Heats  of  combustion  and  formation  of 
fats  and  fatty  acids,  11. 

of  organic  chlorine  com- 
pounds, 1311. 

of    terephthalic     acid, 

and  its  hydrogenated  derivatives, 
376. 

specific,  of  some  solutions,  1406. 

Heintzite,  528. 

Heliophyllite  from  Harstigen  Mine, 
Sweden,  20. 

Helix pomatia,  the  so-called  liver  of  ,235. 

Heraato-alkalimetry,  new  method  of, 
348. 

Hemicelluloses,  1179. 

Hemimellibenzaldehyde,  1353. 

Hemimellibenzyl  alcohol,  1352. 

Hemimellibenzylamine,  1352. 

Heptanaphtheneamine,  1452. 

Heptanaphthenecarboxylic  acid  and  its 
derivatives,  1452. 

Heptane,  molecular  refraction  and  dis- 
persion of,  Trans.,  295. 

Heptarabinanpentagalactangeddic  acid, 
Tkans.,  1074. 

Heptarabinantetragalactangeddic  acid, 
Trans.,  1071. 

Heptarabinantrigalactangeddic  acid, 
Trans.,  1065. 

Hernandia  sonora  and  H.  oviffera, 
alkaloid  from,  338. 

Hexadecylmalonamic  acid,  1451. 

Hexadecylmalonic  acid,  1451. 

Hexahydrobenzoic  acid,  and  its  deriva- 
tives, 1481. 

Hexahydronicotinic  acid  hydrochloride, 
735. 

Hexahydropseudocumene,  185. 

Hexahydroterephthalic  acid,  cis-,  heats 
of  combustion  and  formation  of,  376. 

fumaroid,  heats  of  combus- 
tion and  formation  of,  376, 

Hexahydroxyanthraquinone,  935. 

Hexamethoxybenzilc,  1219. 

Hexamethoiybenzilic  acid,  1219. 

Hexamethoxydeoxybenzoin,  1219. 

Hexamethoxyhydrobenzoin,  1219. 

Hexamethylenamiue,  additive  products 
of,  663. 

behaviour  of,  with  various  re- 
agents, 1179. 

tetrasilver  bromide,  818. 

Hexamethylene-derivatives,  syntliesis  of, 
Trans.,  798. 

Hexamethylenedicarboxylic  acids,  new 
synthesis  of,  Trans.,  990. 

anhydride  r<^'«-,  Trans.,  812. 

Hexamethylenemetadicarboxylic  acid, 
r^'"-,  Trans.,  808. 

r«=>'"'-''"%  Trans.,  814. 

acids,    conversion  of  one  into  the 

other  form  of,  Trans.,  813,  816,  817. 


Hexamethylenetetracarboxylic       acid 

[1:1:3:3],  Trans.,  804. 

formation  of,  Trans.,  994. 

Hexamethyltriamidophenylditolyl- 

methane,  728. 
Hexamethyltriamidotriphenylsulphine 

hydroxide,  715. 

salts,  714. 

Hexamethyltriamidotritolylmethane, 

729. 
Hexamethyltriamidotrixylylmethane, 

729. 
Hexane,   normal,  heats    of  combustion 

and  formation  of,  376. 
Hexarabinanpentagalactangeddic   acid, 

Trans.,  1074. 
Hexarabinantrigalactangeddic      acid. 

Trans.,  1065. 
Hexyl  sulpliide,  occurrence  of,  in  Ohi*> 

petroleum,  1173. 
Hexylene     dibromide     obtained     from 

diallyl,  160. 
Hexylparatolyldihydrotolutriazinc,  842. 
Hexylphenyldihydro-/3-naphthatriazinc, 

841. 
Hintzeite,  528. 
Hippuro-phosphates,  98. 
HippurjlbenziUhydrazine,  57. 
Hippurylhydrazine,  56. 

nitroso-,  57. 

Homarecoline,  95. 
Homilite,  1168. 
Homobcnzenylamidine      hydrochloride^ 

para-,  560. 
parahomobenzenylazosulphime- 

carbohydrosulphide,  para-,  560. 
Homobenzenylamidosulpbime     panx- 

homobenzenylsulphimedithiocarb- 

amate,  para-,  560. 
Homobenzenylamidoxime,  para-,  action 

of  carbon  bisidphide  on,  559. 
Homobenzenylazosulphimecarbobisulph- 

ide,  para-,  560. 
Homobenzenylazosulphimecarbohydro* 

sulphide,  para-,  5()0. 
Homobenzhydrvlamine,  meta-,  1480. 

ortho-,  1480. 

para-,  1479. 

Homobenzhydrylcarbamide,  1480. 
Homobenzhydrylphenylcarbamide, 

para-,  1480. 
Homobenzhydrylthiocarbamide,     para-, 

1480. 
Homochclidonine,  844. 

0-,  229. 

iS-,  229. 

Homocumic   acid    and   its    derivatives, 

1057. 
Homogentisic  acid,  1129. 
Homologous  compounds,    vapour   pres- 
sure of.  969. 
Homology,  alicyclic,  1097. 
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Homopiperidinic    acid,    derivatives    of, 

466,  1246. 
Homotereplitbalic  acid,  and  its  deriva- 
tives, 1057. 
Honej,  pine  tree,  412. 
Honey-dew,  pine  tree,  412. 
Hops,  estimation  of  tannin  in,  870. 
Hornblende,  artificial,  1439. 

from  the  Lizard,  276. 

Hornblendes,  basaltic,  649, 

Horse,  sweat  of  the,  349. 

Humicacid,  1089. 

■■        from  sugar,  thermochemistry 

of,  1456. 

anhydride,  1089. 

compounds,  1089. 

Humus  as  manure,  859. 

estimation  of,  in  soil,  627. 

Munteria     corymhosa,    alkaloid     from, 

336. 
Hyalite,  artificial  production  of,  at  the 

ordinary  temperature,  991. 
Hydantoic  acid,  thio-,  180. 
Hydantoin,  thio-,  179. 
Hydatid  cysts,  liquids  from,  97. 
HydrocarpuSy     hydrocyanic     acid      in, 

338. 
Hydracrylic  acid,  170. 
Hydrastine,  1518. 

alkyl  derivatives  of,  92,  93. 

allyl  iodide,  93. 

Hydrastophthalimidine,  94. 
Hydratropaldehyde,  898. 
Hydrazine,  263. 

dihydriodide,  264. 

dihydrobromide,  264. 

dihy droll uoride,  264. 

hydrate,  263. 

action  of,  on  benzophenone, 

1358. 
on  isatin  and  phenols, 

1360. 
on  ketones  and    ortho* 

diketones,  1355. 

o-hydrazopropionate,  39. 

monobydriodide,  264. 

• monohydrobroinide,  264. 

physiological  action  of,  239. 

poisonous  action  of,  239. 

sulphate,  263. 

Hydrazineacetic  acid,  56. 
Hydrazineamidodiphenvldisulphonic 

acid,  930. 
Hydrazinehippuric  acid,  nitroso-,  57. 
Hvdraziues,    physiological     action     of, 

1280. 
Hydrazisatin,  1360. 
Hydrazobeuzene,  pariodo-,  211. 
Hydrindene,  206. 
Hydriodic  acid,  action  of,  on  substances 

containing  sulphur,  1296. 
and    bromic     acids,    intluence    of 


mineral  acids  on  the  velocity  of  re- 
action between,  144. 

Hydriodic  acid,  molecular  refraction 
and  dispersion  of,  in  solution.  Trans., 
593. 

Hydriodocinchonine,  1517. 

Hydrobenzo'in  dibenzoate,  931. 

preparation  of,  1492. 

Hydrobenzoins  and  their  anhydrides, 
1069. 

oxidation  of,  1069. 

Hydroberberine,  332. 

Hydrobromanhydroecgonine      hydro- 
bromide,  94. 

Hydrobromic  acid,  molecular  refraction 
and  diapersion  of,  in  solution,  Trans., 
593. 

preparation  of,  976,  1320. 

Hydrocarbons,  aromatic,  heat  of  com- 
bustion and  constitution  of,  632. 

ring,  and  nucleus  structure 

of,  1343. 

substitution  in,  44. 

substitution   of  halogens  in, 

1020. 

closed-chain,  heats  of  combustion 

and  chemical  constitution  of,  632. 

fatty,  velocity  of  the  halogenisation 

of,  145. 

gaseous,  relation   of  the  heats  of 

combustion  of  solid  bibasic  acids  to 
those  of,  252. 

melting  points  of  binary  mixtures 

of,  1495. 

spectra  of,  773. 

synthesis  of,  685. 

unsaturated,  and  phenols,  con- 
densation of,  208,571. 

isomeric  change  in,  1330. 

volatile,  volumetric  estimation  of, 

1141. 

Hydrochloric  acid,  aqueous  coefficients 
of  volatility  for,  798. 

estimation    of,    in    gastric 

juice,  593. 

free,  estimation  of,  in  gastric 

juice,  593,  613,  767. 

estimation  of,  in  pre- 
sence of  acid  phosphates,  1288. 

estimation     of,      in 

stannous  chloride  solutions,  241. 

molecular  refraction  and  dis- 
persion of,  in  solution.  Trans.,  593. 

Hydrochlorobutallylcarbindimethyl- 
amine,  1506. 

Hydrochlorobutallylmethylcarlnnamine, 
1507. 

Hydrochlorobutallj-lmethylcarbindi- 
methylamine,  1508. 

Hydrochloropentallylcarbiudimethyl- 
amine  salts,  1508. 

Hydrocinnamanilide,  Proc,  1891,  71. 
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Hjdroeinnamic  chloride,  Proc,    1891, 
'71. 

action  of  aluminium  chloride, 

on,  Proc,  1891,  71. 
Hydrocinnamide,  Proc,  1891,  71. 
Hydrocotarnine,    physiological   activity 

of,  762. 
Hydrocotoin,  a  constituent  of  coto-bark, 

578. 
Hydrocyanic  acid,  distribution  of,  in  tlie 
vegetable  kingdom,  338. 

poisoning  by,  applied  to  the 

surface  of  the  eye,  99. 
Hydrodiffusion,  383. 
Hydrogen   and   air,    compressibility   of 

mixtures  of,  634. 
and  oxygen,   admixed,  slow  com- 
bustion of,  1153. 

arsenide  and  silver  nitrate,  reaction 

between,  1154. 

compressibility  of,  378. 

density  of,  1416. 

lluoride,  action  of,  on  yeast,  1532. 

nitride,  56,  524. 

nitride,  NoHo,  preparation  of,  262. 

passivity  of,  392. 

peroxide,  bleaching  of  cotton  by, 

1447. 
detection   of  minute   quan- 
tities of,  360. 

influence  of  temperature  on 

the  formation  of,  from  ether,  Tbans., 
66. 

test  for,  1549. 

phosphide,  action  of  phosphorous 

chloride  on,  398. 

preparation  of,  397. 

solubility  of,  in  alcohol,  15. 

solubility  of,  in  water,  15,  384. 

spectrum  of,  1. 

sulphide  and  sulphurous  anhydr- 
ide, estimation  of,  in  admixture,  498. 

biogenesis  of,  102. 

drv,   action    of,    on    metals, 

990. 
Hvdrogenation    of   closed    chains,    376, 

'1146. 
Hydrohydrastinine  methochloride,  1519. 

preparation  of,  1518. 

Hydro-a-methylindole,  action  of  methyl 

iodide  on,  311. 
Hydromethylketole,  reactions  of,  1097. 
Hydroplumbite,  275. 
Hydroptyalin,  483. 
Hydroquercic  acid,  1061. 
Hydroquergallic  acid,  1062. 
Hydroquinaldine,      colouring      matters 

from,  1102. 
Hydroterephthalic  acids,  heats  of  com- 
bustion of,  1147. 
Hydrothiazole  derivatives,   attempts  to 
prepare,  744. 


Hydroxides  of  the  alkali  metals,  mag- 
netic rotation  of,  Proc,  1890, 143. 
Hydroxy-acids,  action  of   alkali  hydro- 
sulphides  on,  46. 

0-,  action  of  phenylhvdrazine  on, 

438. 

>  -decomposition  products  of,  1457. 

velocity   of   laetone-formation    in 

the  case  of,  822. 
Hydroxyacridine,  1233. 
Hydroxyacridylbenzoic  acid,  1234. 
Hydroxyalizarin-blue,  1383. 
Hydroxvahzarin-blue-sulphonic        acid, 

1383.' 
Hydroxyamidobenzoic    acid,     meta-, 

1037. 
Hydroxyamidodiphenyldisulphonicacid, 

929. 
Hydroxynzobenzene,     action    of    phos- 
phoric chloride  on,  301. 
Hydroxyazo-compounds,  1209. 

para-,  reduction  of,  1210. 

Hydroxyazo-dyes,  ortho-,  1038,  1473. 
Uydroxyazotoluquinoline,  328. 
Hydroxybenzaldchyde,     meta-,    deriva- 
tives of,  699. 
Hydro  xybenzenylamidoxime,      meta-, 
699. 

para-,  700. 

Hydroxybenzenylazoximebenzenyl, 

para-,  700. 
Hydroxybenzenylazoximepropcnyl-tw- 
carboxylic  acid,  meta-,  699. 

para-,  700. 

Hvdroxybenzenylazoximethenyl,  meta-, 
'700. 

para-,  700. 

Hydroxybenzenylphenylhydi-azone, 

'meta-',  699. 
Hydroxybenzoic     acid,     dichloropara-, 
710. 

iodometa-,  1037. 

nitro-,  917. 

tetrnchlorometn-,  709. 

trichlorometa-,  709. 

acids,  action  of  chlorine  on,  708. 

action   of   diazo-compounds 

with,  1473. 

azo-dyes  from,  1038. 

nitration    of,   with    nitrous 

acid,  307. 

Hydroxybenzylamine,  ortho-,  50. 
Hvdroxybenzylditnetliylhydroxypyrim- 

'idine,*  63. 
Hydroxybenzylethylmethylhydroxy- 

pyrimidine,  63. 
Hydroxy  benzylmethylhydroxypyrimid- 

'ine,  63. 
Hydroxybenzylphenylhydroxypyrimid- 

ine,  63. 
Hydroxybenzyltrimethylenecarboxylic 

acid.  Trans.,  884. 
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Hydroxydiphenvl,   para-,   synthesis   of, 

from  aniline,  437. 
Hydroxydiplienylethane,  208. 
Hydroxydiplienylpropionic  acid,  1484. 
Hydroxyethylaniline,     preparation     of, 

1373. 
Hydroxyethylnaphthylamines,  1374. 
Hydro  xyetliyltrimetliylenecarboxy  lie 

"acid,  Trans.,  870. 
Hydroxyglutaric  acid,  y-,  421. 
Hydroxy  liydromuconic     acid,     bromo-, 

lactone  of,  Trans.,  753. 
Hydroxy  imidomethyluracil,  1007. 
Hydroxjhydrazole,  312. 
Hydro  xyisoxazoledicarboxylic       acid , 

738. 
Hydroxyketone  dyes,  706. 
Hydroxyketones   from  fatty  acids   and 

phenols,  417. 
Hydroxylamine,  action  of,  on  animals, 
1393. 

constitution  of  the  amido-deriva- 

tives  of,  697. 
hydrochloride,  estimation  of  hydro- 
gen chloride  in  solutions  of,  107. 
stereochemical  isomerism  of  deri- 
vatives of,  1032, 

thiocarbimide,  1222. 

Hydroxy  lapachone,  1240. 
Hydroxylepidine-1-carboxylic    acid,    a-, 

737. 
Hydroxvlevulinic  acid,  1185. 

1_  a;  1187. 

Hydroxyl  group,  reagent  for,  49. 
Hydroxymetatoluquinoline,nitro-ortho-, 
326. 

ortho-,  326. 

Hydroxymetaxyloquinoline,  328. 
Hydroxy  methylacridine,  1233. 
Hydroxymethylhydrohydrastinina 

methiodide,  bromo-,  1520. 
Hydroxyniethylmalonic  acid,  175. 
Hydroxyniethylqumoline,  ortho-,  32o. 
Hydroxymethylxanthone,  /3-,  1060. 

bisulphide,  )8-,  321. 

sulphide,  &-,  320. 

Hydroxypalmitic  acid,  a-,  820. 
Hydroxyparatoluqumoline,  326. 

nitroso-,  826. 

orthonitro-,  326. 

Hydroxyparazobenzenesulphonie     acid, 

salts  of,  1037. 
Hydroxyphenindulone,  chlor-,  747. 
Hydroxy  phenylacridine,  1234. 
Hydroxypheuylallylthiocarbamide, 

ortho-,  52. 
Hydroxy  phenylimidomethylene     ethyl- 
ene bisulpliide,  895. 
Hydroxyphenylindazole,  2'-para-,  724. 
Hydroxypropamidine  salts,  63. 
Hydroxvpropionitrile,  imido-ethers   of, 
62. 


Hy droxy-/3-propylidinebuy  1  y ramide ,   a-y 

38. 
Hydroxypyruvic  acid,  542, 
Hydroxy quinoline,  action  of  chlorine  on,, 
1249. 

benzychloride,  para-,  1253. 

benzyhydroxide,  para-,  1253. 

chloro-,  1249. 

dichloro-,  1249. 

dinitrortho-,  579. 

ethobromide,  para-,  1253. 

ethohydroxide,  para-,  1253. 

methochloride,  para-,  1252. 

methohydroxide,  para-,  1252. 

methosulphate,  para-,  1252. 

1  :  4-nitrortho-,  579. 

trichloro-,  1250. 

Hydroxyquinolinecarboxylic  acid,  1342» 
Hvdroxyquinolinemethylbetaine,  para-, 

1252. 
Hydroxyquinolinequinone,  chlor-,  1251. 
Hydroxyquinolinequinoneanilide,  chlor-, 

1251. 
Hydroxyquinone,  parachlor-,  456. 
Hydroxystearic  acid,  a-,  1336. 
Hydroxytetrie    acids,    real    nature   of,. 

1188. 
Hydroxythymophenindulone,  747. 
Hydroxythymoquinone  derivative-?,  con- 
stitution of,  297. 
Hydroxy-3  : 4 :  4'-tribronioquinoline,  1-,. 

83. 
Hydroxy-a-truxillic  acid,  b-,  1496. 
Hydroxy  valeric  acid,  isonitroso-,  1185. 
Hydroxyvaleric  acid,   o-,  conversion  of, 

into  the  lactone,  1151. 
Hydroxyxanthones,  synthesis  of,  1060, 

1494. 
Hygric  acid,  586, 

Hygrine  and  the  products  of  its  oxida- 
tion, 586. 

constitution  of,  587. 

Hypochlorous     acid,    detection    of,    in 

chlorine-water,  242. 
Hypophosphoric    acid,    estimation 

243. 
Hypophosphorous   acid,  estimation 
243. 


of. 


of. 


Ichthidin,  1389. 

Idocrase,  composition  of,  651. 

Ilicium    anisatnm,  constituents   of  the 

fruits  and  seeds  of,  957. 
Tmides,    action    of    hypochlorites    and 

hypobromites  on,  1216. 
Imido -ethers,  action  of  secondary  amines 

on,  37. 

and  their  derivatives,  468. 

from  ortho-  and  para-ethoxybenzo- 

nitrile,  63. 
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Imido-ethersfrom  tri methylene  cyanide, 
61. 

of  hydroxypropionitrile  and  phenyl- 

hydroxyacetonitrile,  62. 

Imido-gi'oup,  reagent  for,  49. 

Inanition,  formation  of  glycuronie  acid 
in,  1529. 

Indazine,  1047. 

Indazole,  amido-,  312. 

nitro-,  312. 

Indazole-derivatives,  312. 

synthesis  of,  723, 

Indene,  205. 

Indene  hydroxybromide,  206. 

Indican,  modification  of  Jaffa's  test  for, 
248. 

Indigo,  assay  of,  1564. 

■ and  allied  dyes,  synthesis  of,  311. 

estimation  of  indigotin  in,  1404. 

synthesis    of,    from   anilidoacetic 

acid,  206. 

synthesis  of,  from     phenylglyco- 

cine,  75,  206,  311,  456,  928. 

Indigo-carmine,  synthesis  of,  1069, 1231. 

Indigo-red,  in  urine,  850. 

Indigotin,  extraction  of,  from  commer- 
cial indigo,  722. 

Indigotindisulphonic  acid,  synthesis  of, 
1069,  1231. 

Indirubin  in  urine,  850. 

Indole,  constitution  of,  1090. 

Induline  group,  1044. 

Indulines,  eurhodines,  and  safranines, 
reactious  between,  1213. 

Infection,  substances  which  favour,  100. 

Intestine,  action  of  opium  and  morph- 
ine on,  852. 

Invertase,  preserration  of,  Trans.,  47. 

Invertebrates,  action  of  nicotine  on,  485. 

lodation  in  the  aromatic  series,  new 
method  of,  1197. 

Iodic  acid,  molecular  refraction  and  dis- 
persion of,  in  solution.  Trans.,  591. 

Iodides,  chlorides,  and  bromides,  detec- 
tion of,  495. 

detection  of  chlorine  and  chlor- 
ides in  presence  of,  1288. 

Iodine,  affinities  of,  in  solution,  148. 

bromine  and  chlorine,  detection  of, 

in  presence  of  one  another,  361. 

change  of  the  colours  of  solutions 

of,  when  heated,  139. 

detection  of  traces  of,  in  presence 

of  much  chlorine,  242. 

estimation  of,  in  urine,  1288. 

molecular  weight  of,  in  solution, 

260. 

purification  of,  from  chlorine,  392. 

solutions,    absorption    spectra   of, 

374. 

lodometry,  potassium  iodate  as  original 
standard  lor,  G15. 


Ions,  theory  of  dissociation  into,   and 

its  consequences,  972. 
Ipecacuanha  root,  dextrose  from,  1133. 
Iridioammonium  compounds,  402, 1165. 
Iridium   chloride,  molecular  refraction 

and  dispersion  of,  in  solution.  Trans., 

595. 
Iridiumpentamine  bromonitrite,  404. 

bromosulphate,  404. 

chloriodide,  403. 

chlorobromide,  403. 

chloronitrate,  403. 

chloronitrite,  403. 

chlorosulphate,  403. 

chloroxalatc,  403. 

nitrate,  1166. 

platinochloride,  403. 

tribromide,  404. 

trichloride,  402. 

Iridiumaquopentamine  bromide,  1166. 

chloride,  1166. 

nitrate,  1166. 

Iron,  action  of  nitric  acid  on,  1426. 
action    of    nitrosyl    chloride    on. 

Trans.,  660. 
and     aluminium    oxides,    nlcohol 

method  of  estimating,  in  phosphates, 

1138. 
carbonic  oxide,  1427,  Trans.,  604, 

1090. 

carbonyls,  1428,  Trans.,  604, 1090. 

carburation   of,  by  the  diamond, 

807. 
densimetric    estimation   of    phos- 
phorus in,  961. 

deposits  of,  in  the  tissues,  1274. 

detection  and  estimation  of  small 

quantities  of  aluminium  in,  501. 

estimation  of,  in  rock  analysis,  768. 

estimation  of  manganese  in,  963. 

estimation  of  phosphorus  in,  363. 

estimation  of  sulphur  in,  1549. 

excretion  of,  1128. 

in  the  liver  and  spleen,  848. 

in    what   form .  is    it    absorbed  ?, 

478. 

molecular  changes  in,  1308. 

native,  of  terrestrial  origin,  from 

Berezowsk,  1434. 
oxide  and  alumina,  estimation  of, 

in  phosphates,  114, 1138. 

passive  state  of,  250,  1427. 

pyrites  containing  nickel  and  cobalt, 

1435. 

from  Pennsylvania,  154. 

refraction  and  dispersion  of,  373. 

separation    of,   from    cobalt    and 

nickel,  1139. 
substitution  of  manganese  for,  in 

plant  nutrition,  1394. 
sulphate,  influence  of,  on  nitrifica- 
tion of ,  1543. 
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Iron,  volatile  compounds  of  carbonic 
oxide  with,  1428,  Trans.,  604,  1090. 

—  Tolatilisatiou    of,    in   presence  of 
carbonic  oxide,  1429, 

ujron-gymnite  from  Styria,  21, 
[iron-ore,  estimation  of  phosphorus  in, 

363. 
IJsatin,  action  of  hydrazine  hydrate  on, 

1360. 
'•■         conversion  of  tetrahydroquinoline 

into,  722. 

—  preparation  of,  909. 
Ilsatin-blue,  928. 

brom-,  1491. 

[Isindazole  derivatives,  new  synthesis  of, 

1375. 
[Isoallylene,  isomeric  change  in,  1330. 

—  preparation  of,  996. 
[Isoamyl   alcohol,    action   of   iodine   on, 

656. 

—  oxide,    molecular    refraction    and 
dispersion  of,  Trans.,  295. 

'  Isoamvlcne  and  phenol,  condensation  of, 
208." 

Isoamylnaphthalene,  /3-,  730. 

Isobenzile,  931. 

new  synthesis  of,  932. 

Isobutaldehyde,  dihydric  alcohols  de- 
rived from,  31. 

Isobutoxybenzaldehyde,  trithio-,  1051. 

Isobutyl  alcohol,  action  of  iodine  on, 
656. 

—  chloride,  action  of  aqueous  am- 
monia on,  817. 

glutarate,  62. 

iodide,    molecular   refraction    and 

dispersion  of,  Trans.,  295. 

Isobutylacetamide,  538. 

Isobutylamine,  36. 

Isobutylenepyridine,  a-,  81. 

Isobutylisophthalic  acid,  1064. 

Isobutylisopropylethylene  glycol,  31. 

Isobutyl-3'-isopropylquinoline,  2'-,  re- 
actions occurring  in  the  synthesis  of, 
1102. 

Isobutylpropylethylmethylammonium 
chloride,  optical  isomerides  of,  100. 

Isobutyric  anilide,  o-brom-,  828. 

Isobutyryl-o-naphthol,  448. 

Isocamphols,  influence  of  solvents  on 
the  rotatory  powers  of,  575. 

Isocamphopyric  acid,  Trans.,  651. 

Isocantharidic  acid,  1244. 

Isocantharidin,  1243. 

Isocapronamide,  538. 

Isocinchonine,  1121. 

and  its  derivatives,  583. 

Isocinnamic  acid,  conversion  of  cin- 
namic  acid  into,  200. 

Isocymene,  3  :  6-dianudo-2  :  5-dibromo- 
para-,  1199. 

Isocymoquinol,  dibromo-,  1200. 


Isocymo-3  :  6-quinone,    2  :  5-dibromo- 

para-,  1200. 
Isodehydracetic  acid,  172. 
Isodiethylcarbobenzonic  acid,  913. 
Isodimetliyldipropyldithioxamide,  1008. 
Isodimethylstrychnine,  1264. 
Isodurene,  nitration  of,  693. 
Isoeuxanthone,  1061. 
Isofencholeoxime,  219. 
Isogallic  acid  plienylhydrazide,  202. 
Isomaltosazone,  413. 
Isomaltose,  412,  413. 
Isomethylstrychnine,  1264, 
Isomorphism,  146. 

detection  of,  1151. 

of     sulphur,    selenium,    and    tel- 
lurium, 1417. 
Isomorphous  groups,  1152. 
Isonicotinic     acid,    action    of     sodium 

amalgam  on,  734. 
Tsophenanthroxyleneacetic  acid,  action 

of  acetic  anhydride  on.  Trans.,  13. 
Isophenanthroxyleneacetoacetic        acid. 

Trans.,  11. 
action  of  potash  on,  Trans., 

12. 
Isophthalic  acid,  disulpho-,  73, 

anhydride,  disulphamine,  74. 

Isopiperideine,  556. 
Isopiperonylacryl  methyl  ketone,  705. 
Isopropyl  chloride,    action  of   aqueous 

ammonia  on,  413. 
iodide,  action  of  aqueous  ammonia 

on,  413. 
Isopropylamines,  166. 
Isopropylbenzene,    oxidation    of,    with 

chromyl  chloride,  898. 
Isopropylbenzoylformic  acid,  1060. 
Isopropylisophthalic  acid,  1064. 
Isopropylnitraraine  and  its   derivatives, 

167. 
Isopropylparatoluidine,  Trans,,  34. 
Isopropylparatolvlnitrosamine,  Trans., 

34. 
IsopropylphenylacetylglycoUic  acid, 

1060. 
Isopropylphenylanilidoacetic  acid,  1060, 
Isopropylphenylbromacetic  acid,  1060. 
Isopropylphenylchloracetic  acid,  1060. 
Isopropylphenylethylglycollic  acid, 

1060. 
IsopropylphenylglycoUic   acid    and   its 

derivatives,  1059. 
Isopropylphenylisonitrosoacetic       acid, 

1060. 
Isopropylphenylmethylglycollic       acid, 

1059. 
Isopi'opyltoluene,    para-,    synthesis    of, 

1022, 
Tsopropyltricarballylic  acid,  546. 
Isoquinoline,  amidobromo-,  581, 
bromo-,  derivatives  of,  580. 
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Isoquinoline.  clibrom-,  581. 

nitrobromo-,   and   its   derivatives, 

580. 

substitution  products  of,  580. 

Isostrychnic  acid,  1262. 

methiodide,  1263. 

Isotetrethyldithioxaniide,  1008. 
Isothermals,  tlieoretical  and  empirical, 

of  mixtures,  connec«^ion  between,  375. 
Isothiocyanoethjlsulphine,  893. 
Isovaleroin,  891. 
Isovaleroquinhydrone,  900. 
Isovaleroquinol,  900.  ' 

Isovaleryldextroecgonine,  476. 
Isoxazole,  amido-,  1108. 
Isoxazoles,  formation  of,  Tbans.,  410. 
Iso-xylalphthalide,  201. 
Iso-xylalphthalimidine,  201. 


Jervine,  88. 
Juloles,  736. 


K. 


Kainitc,  synthesis  of,  405. 
Kallilite,  a  new  nickel  ore,  1167. 
Kesso  oil,  238. 
Kessyl  acetate,  239. 

alcohol,  239. 

Ketod  ihydroquinoline,  tetrachloro-, 

1251. 

trichloro-,  1250. 

Keto-7i-methyljuloline,  o^-,  737. 

derivatives  of,  737. 

Ketones,  action   of  hydrazine  hydrate 

on,  1355. 
action  of  zinc  and  ethyl  chloraeet- 

ate  on,  169. 

aliphatic,  constitution  of,  1181. 

alkyl,  from  halogen  derivatives  of 

aromatic  hydrocarbons,  911. 

aromatic  aJkyl,  199. 

and  their  oxidation,  564, 

1222. 
application  of  Perkin's  reac- 
tion to,  1223. 

asymmetrical,  oximes  of,  1235. 

isonitroso-,    action    of    hydroxy  1- 

amine  on,  287. 
mixed  fatty  aromatic,  oxidation  of, 

13G4. 
Ketonic  acids,  o-,  oximes  of,  443. 
j3-,  preparation  of  ethereal 

salts  of,  1185. 

ethers,  /3-,  synthesis  of,  41. 

Ketotetrahydrobenzoic  acid,  hexacliloro- 

meta-,  708. 
pentachloro-.  710. 


KetotetrahydroquinoUne  hydrate,  tetra- 
chloro-, 1252. 

Ketoximes,  aromatic,  action  of  nitric 
peroxide  on,  315. 

configuration    of    stereoisomeric, 

440. 

stereoisomeric,  445, 

Kidney,  analysis  of  the  liquid  from  a 
tumour  of  the,  852. 

Kidneys,  effect  of  partial  extirpation  of, 
on  nutrition,  1273. 

Kopsia,  alkaloids  from,  337. 

Korynite  from  Siegen,  1167. 

Kreittonite  from  Bodenmais,  527. 

Kryokonite  from  Greenland,  408. 

Kuro-moji  oil,  464. 

Kusa-uzu,  aconitine  from,  91. 


L. 


Labradorite  from  the  Lizard,  276. 

preparation  of,  22. 

Lacmoid,  241. 

Lactalbumin,  340. 

Lacf aritis  piperatus,  i&tB  obtained  from» 
606. 

sugars  in,  103. 

vellereus,  fats  obtained  from,  606. 

Lactic  acid,  formation  of,  in  muscles, 
848. 

formation  of,  in  the  organ- 
ism, 1125,  1392. 

in  organs  with  impeded  cir- 
culation and  in  hydrocyanic  acid 
poisoning,  1126. 

new  optically  active  modifica- 
tion of,  666. 

preparation  of,  1454. 

fermentation,    action    of    mineral 

acids  on,  488. 

influence  of  artificial  gastric 

juice  on,  488. 

Lactone  formation  in  the  case  of  by  droxy- 
acids,  velocity  of,  822. 

Lactose,  estimation  of,  1143. 

Lsevosobrerol,  Tkans.,  317. 

Lcevoterebenthene,  Trans.,  313. 

Lakes,  coloured,  formation  of,  807. 

Land,  clover,  effect  of  artificial  manuring 
on,  492. 

Langbanite,  place  of,  in  the  mineral 
system,  1436. 

Lanolin,  97. 

Lanthanum,  atomic  weight  of,  881. 

oxide,  985. 

salts,  molecular  refraction  and  dis- 
persion of,  in  solution,  Thans.,  595. 

Lapachic  acid,  derivatives  of,  1239, 
1494. 

Lapachone,  condensation  of,  witli 
thiophen,  1494, 
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Lard,  analysis  of,  130. 

and  its  adulterations,  1560. 

La/iia,  hydrocyanic  acid  in  the  fruit  of, 

338. 
Laurie  acid,  bromo-,  1190. 

lieats   of    combustion    and 

formation  of,  11. 

Laurotetanine,  the  active  constituent  of 
certain  Lauraceae,  337. 

Lead  acetate,  molecular  refraction  and 
dispersion  of,  in  solution,  Trans., 
595. 

action    of    nitrosyl    chloride    on. 

Trans.,  658. 

and   silver  oxides,  compounds  of, 

Trans.,  1093. 

copper  potassium  nitrite,  1157. 

effect   of    variovis   metals   on    the 

freezing  point  of,  Paoc,  1890,  160. 

electrolytic  estimation  of,  as  amal- 
gam, 1553. 

estimation  of,  by  phosphomclybdic 

acid,  113. 

flux,  estimation  of  small  quantities 

of  silver  in,  1292. 

ores,  assay  of,  by  the  cyanide  pro- 
cess, 863,  962. 

oxide,  action   of   magnesium   on, 

802. 

• hydrated,  64-4. 

persulphate.  Trans.,  782, 

waste,  assay  of,  365. 

zinc,  and  silver,  alloys  of,  267. 

and  tin,  alloys  of,  267. 

Lead-tm  alloys,  melting  points  of,  644. 

Leaf-gixM?n,  observations  on,  Trans,, 
106. 

Leaven,  yeasts  from,  1532. 

Leaves,  influence  of  infernal  causes  on 
the  presence  of  starch  in.  604. 

formation  and  migration  of  carbo- 
hydrates in,  763. 

of  Madura  aurantiaca,  490,  954. 

Leech  extract,  effect  of,  on  blood,  482. 

Lecithin  in  the  liver,  1275. 

preparation  of,  from  plant  seeds, 

413. 

Lecithins,  estimation  of,  in  vegetable 
organisms,  511, 

role   of,  in   normal   germination, 

489. 

Lecture  experiment :  Combustion  of 
magnesium  in  water  vapour,  Proc, 
1891,  20. 

• Demonstration  of  the  disso- 
ciation of  ammonium  chloride,  1415. 

Leguniinosse,  assimilation  of  nitrogen 
by,  607. 

fixation   of   gaseous   nitrogen   by, 

353. 

fungus-symbiosis  of,  353. 

nitrogen  assimilation  of,  1533. 

VOL.    LX. 


Lepidium  sativum^  influence  of  salt  on 
the  quantity  of  starch  contained  in 
the  vegetating  organs  of,  1133. 

Lemons,  essence  of,  1496. 

detection  of  oil  of  turpentine 

in,  1497. 

Lemon  grass  oil,  286. 

Lettsoinite  from  Arizona  and  from. 
Utah,  156. 

Leucaemia,  excretion  of  uric  acid  and 
nitrogen  in  cases  of,  483. 

Leucine,  condensation  of,  with  benzene- 
sulphonic  chloride,  202. 

constitution  of,  681. 

Leucite,  prep  iration  of,  22. 

Leucocythaemia,  the  blood  in,  1124. 

Leucocytosis,  production  of,  in  mam- 
mals, 1340. 

LeucoKotis  eugenifolia^  alkaloid  from, 
336. 

Levosin,  a  carbohydrate  from  cereals, 
661. 

Levulinic  acid,  1337. 

«-bromo-,  1187. 

dibroino-,  417. 

«/8-dibromo-,  1187. 

Levulose,  estimation  of,  1143. 

refrjictive  power  of,  1000. 

rotatory  power  of,  1178. 

Levulosecarboxylic  acid,  derivatives  of, 
547. 

Levuloseoxime,  813. 

Lichens,  assimilation  by,  1132. 

Light,  action  of  halogens  on  aromatic 
compounds  in  presence  of,  898. 

action  of,  on  anetho'il,  1317. 

action  of,  on  organic  compounds, 

900. 

action  of,  on   phosphorous  oxide, 

Trans.,  1019. 

action  of,  on  pure  ether  in  pre- 
sence of  moist  oxygen,  Trans.,  51. 

action  of,  on  silver  chloride,  1155, 

1420,  Trans.,  536. 

chemical  effects  of,  965. 

decomposition  of  glutaric  and  suc- 
cinic acids  by,  in  presence  of  an 
uranium  salt,  1013. 

decomposition   of    silver    chloride 

by.  Trans.,  536. 

influence  of  hydrochloric  acid  on 

the  decomposition  of   chlorine- water 
by.  Trans.,  539. 

measurement  of  the   quantity  of, 

that  enters  water,  2. 

phosphorescence  of  minerals  under 

the  influence  of,  776. 

Ligno-celluloses,  action  of  nitric  acid  on, 
Proc,  1891,  61. 

Lime  in  black  aah,  estimation  of,  497. 

Limonene,  1083. 

dihydrochloridc,  1496. 
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Limonene  tetrabromide,  1241,  1496. 
1  inaloe  oil,  540. 
]inalo6l,  540. 

Lindera  fericia,  ethereal  oil  of,  464. 
Xiinkage,  double,  theory  of,  1320. 
Liparites,  eutaxitic  glasses  of,  649. 
Liquid,  the  specific  gravity  of,  a  func- 
tion of  its  boiling  point  and  molecular 
weight,  780. 
'Liquids,  atomic  weights  and  densities  of, 
1315. 

connection     between    the    critical 

data   of    liquids   and   their  chemical 
constitution,  380. 

crystalline,  249. 

data  for  the  critical  state  of,  969. 

effect  of  pressure  on  the  electrical 

conductivity  of,  250. 

expansi(m  of,  8. 

• free  surface  of,  1150. 

•         instrument  for  comparing  the  re- 
tractive indices  of,  959. 

law  of  diffusion  of,  383. 

new    method    of   determining   the 

specific  volume  of.  Trans.,  37. 

opaque,  burette  float  for,  1288. 

pathological,  analysis  of,  851. 

relations      between      the      boilifig 

points,  molecular  volumes,  and  chemi- 
cal characters  of,  379. 
Liquoscope,  959. 
Lithionite-granites,  652. 
Lithium    compoimds,    phosphorescence 
of,  in  vacua,  249. 

estimation  of,  in  mineral  waters, 

1292. 

salts,  magnetic  rotation  of,  Peoc, 

1890,  142. 
■  molecular  refraction  and  dis- 

persion    of,     in     solution,     Tkans., 
595. 

spectrum  of.  137. 

zirconate,  1431. 

Litmus  paper,  neutral,  1549. 
Litre,  tlie  true,  or  Mohr's,  for  volume- 
tric analysis,  1548. 
Liver,  excretion  of  urea  in  diseases  of 
the,  758. 

formation  of  glycogen  in.  1526. 

influence  of  alkalis  on  the  glyco- 
gen of,  758. 

. iron  in  the,  848. 

lecithin  in  the,  1275. 

so-called,  of  Helix  pomatia,  235. 

Liver-cells,    crystals   in   the    nuclei  of, 

587. 
Lubricating   oils,   estimation  of  acidity 

in,  505. 
Lupeol,  551,  1446. 

Lupetidine  and  allied  substances,  rela- 
tion between  the  physiological  action 
and  chemical  constitution  of,  854. 


I 


Lupetidylalkine,  n-,  1119. 

Lupinidine  from  white  lupines,  1521 

Lupinus  Infeust,  composition  of  the 
seeds  of,  1541. 

Luteochromium  hydrogen  nitrate,  1327. 

Luteocobalt  hydrogen  nitrate,  1327. 

Luteorhodium  salts,  1325. 

acid,  1327. 

Lutidine,  Trans.,  177. 

Lutidonecarboxylic  acid,  676,  Trans., 
176. 

Lutidonedicarboxylic  acid,  676. 

Lutidylalkine,  a-,  1119. 

Luzonite  from  the  Argentine,  1435. 

Lycopersicum  esculenta,  composition  of 
the  fruit  of,  955,  956. 

Lymph,  effect  of  peptone  on  the  clot- 
ting of,  481. 

Lymph,  human,  755,  849. 

Lysatine,  95. 

Ljsatinine,  95. 


M. 

Macassar  oil,  1133. 

Madura  auran/iaca,  composition  of  the 

leaves  of,  490.  954. 
Magdala-red,    fluorescence  of  alcoliolic 
solutions  of,  on  heating,  139. 

Magnesium,  action  of  etliyl  iodide  on, 
683. 

action  of  methyl  iodide  on.  683. 

action    of    nitrosyl    chloride    on, 

Tbans.,  6^6. 

action  of  propyl  iodide  on,  684. 

alkyl  compoimds  of,  682. 

chromites,  basic,  987. 

combustion    of,   in   water   vapour, 

Proc,  1891,  20. 

compounds  of,   with   hydrocarbon 

radicles,  experiments  on  the  existence 
of,  Proc,  1891,  16. 

cvanogen  compounds  of,  1442. 

dimethyl,  683. 

ethvl  attempts  to  prepare,  Proc, 

1891,  17. 

hydride,  1156. 

lead  chloride,  151. 

oxalate  in  plants,  857. 

oxide,    action    of   magnesium  and 

hydrogen  on,  1156. 

dissociation   of,  by  means  of 

metallic  magnesium,  643. 

reduction    of    oxygen    com- 
pounds by,  801,  1155. 

salts,  magnetic  rotation  of,  Proc, 

1890,  142. 

molecular  refraction  and  dis- 
persion of,  in  solution,  Trans.,  595. 

selenites,  262. 

spectrum  of,  1. 
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Magnetic  field,  influence  of  temperature 
and  state  of  aggregation  oil  the  be- 
haviour of  bismuth  in,  779. 

rotation,  Traks.,  198. 

of  saline    solutions,  Peoc, 

1890,  141. 
' rotatory  power  of  solutions  of  am- 
monium  and  sodiuin    salts   of   some 
fatty  acids,  Teans.,  981. 
Magnetism  and  atomic  weight,  relation 
between,  518. 

■ effect  of ,  on  chemical  action,  1145. 

agnetite  ore  districts  in  Brazil,  994. 
Maize  cobs,  xylose  from,  1001. 

dried  in  the  field  and   as   silage, 
359. 

—  green,  growth  of,  1395. 
alacolite  from  the  Lizard,  276. 
aleic  acid,  action  of  bromine  on,  39. 

conversion    of,  into   fumaric 

acid,  3338. 

—  homologues  of,  292. 
aleinamic  acid,  176. 
aleiufinil  chloride,  dichloro-,  1047. 

. diethyl  ether,  dichloro-,  104-8. 

dimethyl  ether,  dichloro-,  1048. 

Malemai'ilio  acid,  176. 
Malic  acid,  combination  of,  with  alkaline 
If       phosphomolybdates,  545. 

|H| combination  of,   with    potas- 

^H    slum    sodium    molybdate    and    with 
^K    acid  sodium  molybdate,  291. 

^ estimation   of,   in  wine,  128, 

"    371. 

homologues  of,  1455. 

Malonic   chloride,   thermochemistry  of, 

867. 
Malt,  non-nitrogenous  extract-substance 

from,  957. 
Maltose,  estimation  of,  1143. 

estimation   of,   in   wort  and  beer, 

368. 
■  estimation     of,    with    potassium 

cuprocarbonate  solution,  1298. 
Mammals,    production    of    leucocytosis 

in,  1340. 
Mandelic  acid,  iodo-,  831. 

anilide,  438. 

Manganese,   action  of  nitrosyl  chloride 
on,  Tkans.,  660. 

and  zinc,  separation  of,  963. 

ammonium  ferrocyanide,  1293. 

■ deposits  in  marine  muds,  995. 

dioxide,  anhydrous  and  hydrated, 

270. 

estimation  of,  in  iron  and  steel,  963. 

estimation  of,  in  ores,  slags,    &c., 

Ii66. 

ore  in  Ekaterinodav,  648. 

■  ores  of  Transcaucasia,  647. 

•  precipitation     of,    as     ammonium 

manganous  phosphate,  1138. 


Manganiese,  selenites,  262. 

svibstitution  of,  for  iron  in  plant 

nutrition,  1394. 

volumetrix)     estimation     of,     962, 

1293. 

Mangano-magnesian  magjietite,.27#. 

Manganopectolite  from  Arkansas,  407. 

Mangold,     experimental     plots    of,,    at 
Grignon  in  1890,  493. 

Mannitol,  fermentation  of,  with  Fried- 
lander's  Pnewmiococcus,  Trans.,.  256. 

in  mushrooms,  103. 

molecular  refraction  and  dispersion 

of,  in  solution,  Trans.,  591. 

oxidation  of,  by  nitric  acid,  TbcAns., 

306. 

rotatory  po-wer  of  compounds  ot, 

with  acid  molybdates,  14i3. 

Mannitol,   d-    and   1-,   configuration  of, 
1176 

Mannosaccharic  acid,  d-,  678,   Trans., 
306. 

phenylhydrazides  of,  679. 

Mannosaccharic  acid,,  i-,  679. 

Mannosaccharic   acids,  d-   and   1-,  con- 
figuration of,  1176. 

Mannosaccharodiamide,  d-,  679. 

Mannoseoxime,  665. 

Mannoses,    d-  and  1-,  configuration  of, 
1176,  1445. 

Mannoso-cellulose,  1179. 

Manure,  depreciation  of,  by  exposure  to 
wet  and  fermentation,  1396. 

Manures,  estimation  of  the-  total  phos- 
phoric acid  in,  1397. 

loss  of  nitrogen  in  the  decomposi- 
tion of,  1548. 

nitric  and  anvmoniacal  nitrogen  as, 

1545. 

Manuring,  artificial,  effect  of,  on  clover 
land  and  meadows,  492. 

experiments  with  rice,  1547. 

Margarin,   addition  of  phenolphthalein 
to,  872. 

analysis  of,  506. 

and  butter,  discrimination  of,  130. 

detection  of,  in  butter,  1300. 

Mass  action,  1150. 

influence    of,    on    chemical    pro- 
cesses, 257. 

Massoyene,  464,  935. 

Meadows,  effect  of  artificial  manuring 
on,  492. 

Melanin,  artificial,  1123. 

as    a    precursor    of    haimoglobin, 

480. 

Melanite  from  the  Kaiserstuhl,  651. 

Melanoplilogite,  648. 

Melidodcetic  a'id,  derivatives  of,  162. 

Meli>8e  oil,  G-erman,  540. 

Melodinus     IcBvigatus,    alkaloid    from, 
336. 
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Melon  seeds,  presence  of  cliolesterol 
and  a  soluble  carbohydrate  in,  357. 

Membranes,  precipitated,  electrical  con- 
ductivity of,  140,  517. 

Men,  healthy,  proteid  requirement  of, 
1272. 

Mentha  pulegium,  oil  of,  936. 

Menthol,  molecular  refraction  and  dis- 
persion of,  in  solution,  Trans.,  591. 

Mercaptan,  amido-,  hydrochloride,  815. 

and    sodium    benzenesulphinate, 

action  of  iodine  on  a  mixture  of, 
924. 

Mercaptans,  aromatic,  synthesis  of, 
1350. 

Mercaptopropylphtlialimide,  /3-,  1473. 

Mercurammonium  iodides,  270. 

nitrates,  268. 

sulphates,  269. 

Mercuric  chloride,  poisonin?  by,  853. 

chlorides,  ammoniacal,  986. 

cyanide,   action   of   ammonia    on, 

1441. 

ammoniacal    derivatives    of, 

655. 

combination  of,  with  oadmium 

salts,  161. 

combinations  of,  with  lithium 

salts,  28. 

■  ■  fulminate,  action  of  benzoic  chlor- 
ide on,  64. 

oxide  and  potassium  chloride,  re- 
action between,  1413. 

sulphide,  separation  of,  from  the 

sulphides  of  the  arsenic  and  copper 
groups,  1292. 

Mercury,  action  of  nitrosyl  chloride  on, 
Trans.,  659. 

arsenates,  400. 

barium   chlorocyanide,   action    of 

ammonia  on,  1442. 

cadmium   iodocyanide,   action    of 

ammonia  on,  1441. 

compounds,  ammoniacal,  so-called, 

268. 

conditions  of  action  of  nitric  acid 

on,  525. 

detection    and    estimation   of,   in 

corpses,  120. 

detection    and    estimation   of,   in 

organic  mixtures,  351. 

detection  of,  in  toxicological  in- 
vestigations, 864. 

development  of  electromotive  force 

between  an  electrolyte  and,  374. 

electrolytic  estimation  of,  1553. 

• estimation    of,   in   animal   tissues, 

962. 

magnesium  broniocyanide,  ]  442. 

■ iodocyanide,  1442. 

phosphates,  400. 

•  salicylates,  absorption  of,  351. 
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Mercury,  specific  heat  of,  632. 

vapMir  pressures  of.  Trans. 

Mercurv -tin -lead   alloy,   melting 

of,  644. 
Mesidine,  nitration  of,  693, 
Mesitene  lactone,  172. 
Mesityl  methyl  ketone,  1224. 
Mesitylacetic  acid,  1224. 

dinitro-,  1224. 

Mesitylglyoxylic  acid,  1224. 

dinitro-,  1224. 

Mesolite  from  Co.  Antrim,  1169. 
Metabolism     and     "  neutral    sulphur," 

1523. 
gaseous,  influence  of  glycerol  and 

fatty  acids  on,  345. 

of  iron,  478. 

proteid,  and  muscular  work,  596, 

847. 

influence  of  alcohol  on,  1272. 

influence  of  carbohydrates  on, 

846. 
influence  of   muscular   work 

on,  479. 
influence    of    sulphonal    on, 

1523. 
Metacinnabarite  from  California,  273. 
Metal,  electromotive   force  of  a,   in   a 

series  of  electrolytes,  3. 
Metalamines,  action  of  hydrogen  sulph- 
ide on,  272. 
Metals,  action  of  dry  hydrogen  sulphide 

on,  990. 
action    of    nitrosyl    chloride    on, 

Trans.,  655. 

action  of,  on  sulphuric  acid,  260. 

and   halogens,  velocity  of  reaction 

between,  1149. 
certain    properties   of,    considered 

in     relation    to    the    periodic     law, 

1161. 
contact  difference  of  potential  of, 

139. 
determination    of    the    molecular 

weights  of  some,  984. 

electrical  resistance  of,  4. 

electrolytic      estimation      of,      as 

amalgams,  1553. 
molecular  changes  in,  as  shown  by 

their  electrical  conductivity,  1308. 
molecular  condition  of,  when   al- 
loyed with  each  other,  Puoc,  1800, 

158. 

refraction  and  dispersion  in,  373. 

Metaphosphates,  isomerism  of,  7. 
Metaphosphoric  acid,  molecular  refrac- 
tion and   dispersion  of,   in   solution, 

Trans.,  593. 
Meteoric  iron  from  Bridge  water,  Burke 

Co.,  North  Carolina,  278. 
from  Hamilton    Co.,    Texas, 

277. 
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Meteoric  iron  from  Henry  Co.,  Yirgii.ia, 

159. 
from  Magura,  Arva,  Hungary, 

27. 

from  North  Dakota,  531. 

from  Puq\iios,  Chili,  277. 

from  Kockingham  Co.,  North 

Carolina,  159. 

from    Summit,    Blount    Co., 

Alabama,  279. 

—  stone  from  Haywood  Co.,  North 
Carolina,  278. 

[Meteorite  from  Collescipoli,  533. 

—  from  Eli  Elwah,  New  South  Wales, 
279. 

from  Gilgoin,  New  South  Wales, 
279. 

from  Pipe  Creek,  532. 

from  Thunda,  Queensland,  279. 

from  Winnebago  Co.,  lown,  278. 

of  Oehansk,  532. 
(Meteorites  from  Barratta,   New  South 
Wales,  279. 

—  trom  Brenham  Township,   Kiowa 
Co.,  Kansas,  278. 

Methacrylie  anilide,  828. 

Metheemoglobin,  conversion  of  earboxy- 
haemoglobin  into,  1522. 

Methamidobenzmethylamide,  nitro-, 
917. 

[Methamidobenzoic  acid,  nitro-,  916. 

IMetliane,    nitro-,    action  of   alkalis  on. 
Trans.,  430. 
action  of,  on  animals,  1393. 

Methanedisulphonic  acid,  action  of  nitric 
acid  on,  426. 

Methanetriquinoil,  1261. 

iMethanetrisulphonic  acid,  action  of 
nitric  acid  on,  426, 

Methenylamidinephenylmetacarboxylic 
acid,  304. 

Methoxjbenzaldehyde,  paranitro-,  pre- 
paration of,  703. 

Methoxybenzaldehydes,  trithiopara-, 
1050. 

trithiortho-.  1051. 

Methoxybenzophenone  and  its  ket- 
oximes,  445. 

Methoxycarbostyril,  1101. 

Methoxycinnamic  acid,  orthonitrometa-, 
1101. 

Methoxydihydroxydihydroquinoline, 
1098. 

para-,  1101. 

Methoxyisoxazoledicarboxylic  acid,  739. 

Methoxyl,  interference  of  substances 
containing  sulphur  with  Zeisel's 
method  for  the  estimation  of,  1296. 

Methoxynaphthaphenazine,  1213. 

Methoxy phenyl glyoxylic  a/-id,  para-,  711. 

Methoxyphenyllactic  acid,  orthonitro- 
meta-, UOO. 


/ 


Methoxyphenyl-ffi7(!?-pheny]naplithotri- 
azine,  az-oriho-,  Tkans.,  697. 

Metlioxysuccinamide,  Trans.,  470. 

Methoxysuccinic  acid,  Trans.,  471. 

Methyl  acetylamidoformate,  292. 

acrylate,  action  of  methyl  alcoho} 

on.  Trans.,  474, 

alcohol  solutions,  specific  heats  of, 

1406. 

allocinnamate,  833. 

amidobenzoate  (ortho-),  action  of 

ammonia  on  derivatives  of,  912. 

amidoformate,    action    of    nitrous 

acid  on,  292. 
carbonate,  action  of  potassium  eth- 

oxide  on,.  1014; 

chlorethyl  ketone,  1183. 

chloro  vinyl       orthodi  ketone,      di- 

chloro-,  690; 
crotonate,  action  of  methyl  alcohol 

on,  Tran».,  476, 

7-cyanacetoacetate,  171. 

cyanosuccinate,  42. 

cyanoUricarballylate,  43. 

dehydr©mucate,  295. 

dibenzyl  phosphate.  1015. 

dicblorethyl  ketone,  1183. 

diethyl  phosphate,  1015. 

dihydrogen  trimesate,  1459. 

dimethyl propionylacetate,  42. 

ethyl  ketone,  action  of  chlorine  on, 

1183. 

succinate^  hydrolysis  of,  1013. 

etbylamidoformate,       action       of 

nitrous  acid  on,  292, 
fumarate,  action  of  sodium  meth- 

oxide  and  methyl  alcohol  on.  Trans., 

468, 
action  of  sodium  methoxide 

on.  Trans.,  472. 
hexamethylenemetadicarboxylate. 

Trans.,  806. 
hydrogen  hydroxyisophthalate, 

1368. 

a-hydrazinepropionate,  39. 

imidodiformate,  293. 

iodide,   molecular   refraction    and 

dispersion  of.  Trans.,  295. 

isodehydracetate,  172. 

isopropylamidoformate,  167. 

isopropyJnitramidoformate,  167. 

methoxysuccinate.  Trans.,  468. 

methylamidoformate,     action      of 

nitrous  acid  on,  292, 

methylcamphocarboxylate,  1500. 

methylcyanosuccinate,  1017, 

methylethenyltricarboxylate,  1017, 

methylpropionylacetate,  41. 

a-methylpyrrolidine,  1507. 

nitropiperonylacrylate.        Trans., 

156. 
nitrosocyanacetate,  1450. 
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Methyl  phenylcarbazate,  1213. 
plienylenedicarboxjmetaparadi- 

carbainate,  SOL 
a-piperidinecarboxvlate,        deriva- 
tives of,  735. 

propylamidofonnate,  167- 

propylnitramidoformate,  167. 

o-pyridyl   ketone   and  its   deriva- 
tives, 1503. 

silver  phosphate,  1014. 

sulphate,  molecular  refraction  and 

dispersion  of,  TiiAJfs.,  296. 

tetrahydrobenzoate,  1054. 

tetramethylenediamidoformate, 

164. 
tetramethylenedinitramidoform- 

ate,  164. 

tropate,  749. 

Methylacetanthranilic  acid,  1095. 
Methylaniidobenzoic  acid,  913. 

nitro-,  917. 

Methyl-^-amidothiazole,  /3-,  222. 
Methylammonium  sails,  compounds  of, 

witJi  thiocarbamide,  Trans.,  392. 
Methylanilidoethylphthalamide,  1208. 
Methylanilidoformylcamphor,  575. 
]VIethylaniline,  action  of  picric  chloride 

on,  Trans.,  716. 

nitrosothio-,  75. 

thio-,  75- 

Methylauthracenes,  convewion  of  cinna- 

niene  derivatives  of  aromatic  hjdro- 

carbons  into,  207. 
Methylazimidothiazolecarboxylic     acid, 

226. 
Methylbenzene  derivatives,  condensation 

of,  with  cinnamene,  2u6. 
Methylbenzenes  and  allyl  alcohols,  con- 
densation products  of,  1462. 
Methylbenzidine,  ortho-,  2i0. 
Methylbenzjlamidophosphenyl  chloride, 

437'. 
Methylbenzylamidophosphinio         acid, 

437. 
Methvlbromothiazolecarboxylic        acid, 

226. 
Methylcamphor,  1500. 
Methylchloroform,  action  of,  on  phenol 

in  presence  of  alkalis,  296. 
Methylchlorothiazolecarboxylic       acid, 

226. 
Methylchrysylthiocarbamide,  731. 
Methylcinchoninic  acid,  a-,  1097. 
Methylcinnamene      dibroiuide,      para-, 

898. 
Methylcinnamyldextroecgonine,  475. 
IVIethylcitraeonic  acid,  1221. 
Methvlconine,  1118, 
Methylcyanocamphor,  1499. 
Methylcytisine,  750. 
iVIethyldehydropentone,  Trans.,  880. 
• action  of  water  on,  Trans.,  881. 


Methyldehydropentonecarboxylic  acid, 
Trans.,  878. 

Metlnldeoxybenzoincarboxylamide, 
201. 

Methyldiphenylamine,  molecular  re- 
fraction and  dispersion  of,  Trans., 
296. 

Methyl-3-diphenyl-4 : 5-diphenylpyrrol- 
one,  1-,  736. 

Methyl-3-diphenyl-4  :  5-phenylpyrrol- 
one,  Trans.,  1*49. 

Methyldipyridyl,  a-,  81. 

Methyldipyridyl-a-carboxylic  acid,  a-, 
81. 

Methyldipyridyh,  80. 

Methylene  diiodidc,  molecular  refrac- 
tion and  dispersion  of,  Trans.,  295. 

ethylene  bisulphide,  /i-iniido-,  salts 

of,  894. 

oiimido-,  894. 

fluoride,  antiseptic  action  of,  353. 

iodide,  and  ethyl  malonate,  re- 
action between,  175. 

propylene     bisulphide,    /t-imido-, 

895. 

trioximido-,  663. 

Methylenecarbamide,  1340. 

Methylcnedibenzamide,  469. 

Metliylene-group,  displacement  of  the 
hydrogen  atoms  in,  189. 

Methylenethiocarbamide,  1389. 

Metliylethoxybenzidine,  213. 

Methylethylamidoisoxazole,  1108. 

M  ethylethyldicarboxTglutaric  acids, 
829. 

Methylethylglyoxime  peroxide,  316. 

Methylethyloxazolone,  bromo-,  1108. 

Methylethyln-phenyloflotriazole,  1116. 

Methyl-a-ethylthiazole,  /i-,  223. 

Methyl-/i-ethylthiazole,  a-,  220. 

Met  hy  Iformoparatoluidide,  1 202. 

Methylglutaric  acid,  dibromo-,  1191. 

Methylgljcol,  formation  of,  from  acetyl- 
carbinol.  Trans.,  796. 

Methylglyoxime,  287. 

action  of  nitric  peroxide  on,  316. 

Methylguanicil,  539. 

Methylhomopiperidic  acid,  a-,  1246. 

Methylhomoterephthalic  acid,  a-,  1021. 

Methylhydrastallylamide,  93. 

Methylhydrastamide,  92. 

Methylhydrastethylamide,  93. 

Methyihydrastiniide,  92. 

methiodide,  92. 

Methylhydrastisoamylamide,  93. 

Methylhydrastoniethylamide,  93. 

Metliylhydratropaldehyde,  para-,  1020. 

Methylhydratropic  acid,  para-,  1021. 

Methylhydratroponitrile,  para-,  1021. 

Methylliydratropyl      alcohol,      para-, 
1021. 

Methylhydrocotoin,  578. 
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Methylhydrohydrastinine  and  its  deri- 
vatives, 1519. 

Methylhydroxjlamiue,  i3-,  317. 

Methylhydroxyquiiioxalinecarboxvlic 
acid,  304. 

Methylhydroxythiazolecarboxylic    acid, 
226. 

Methylimidotnethylene      ethylene      bi- 
sulphide, 894. 

Methylimidothiazoline,  fx-,  1515. 

n-nitroso-,  1516. 

Methylimidothiazoline,         u-nitroso-w-, 
1516. 

Methylimidouracil,  1007. 

Methyliodothiazolecarboxylic  acid,  226. 

Methylisobeiizaldoxime,  1478. 

Methyl isopropylbenzene,  para-,  687. 

Methylisopropylbenzenesulphonic  acid, 
para-,  derivatives  of,  687. 

Methyl  isopropylethylene  glycol,  31. 

Methylisoquinoline,  a-,  86. 

Metiiylisostrvchnio     acid     methiodide, 
1264. 

Methylisovaleryldextroecgonine,  475. 

Methylisoxazolone,  740. 

Methylitaconic  acid,  formation  of,  1221. 

Methyllevulindioxime,  a-,  1503. 

Methy  Imetanitroisobenzaldoxime,  1 477. 

Methyl-ar.-octohydro-/3-naphthaqiunol- 
ine,  a-,  1514. 

Metiiylorthanisidine,  trinitro-,  1032. 

Methylorthotoluidine,      orthamido-, 
1203. 

Methylortho-xylidine,  1204. 

paranitroso-,  1204, 

Methy loxalacetophenyliraide,  90. 

Methyl-^-oxyqumazoline,  7-,  909. 

nietanitro-)8-,  917. 

nitro-^-,  and  chlpro-derivatives  of, 

84. 

Methylparanitroisobenzaldoxirae,  1477. 

Methy  Iparatoluidiue,  1202. 

Methy  Iparutoluidineorthazobenzene- 
sulphonic  acid,  1203. 

MetliyJphenanthroline,  327. 

Methylphenylamidophosphenyl     chlor- 
ide, 437. 

Methvlphenylamidophosphinic        acid, 
437. 

Methy  Iphenylbenzylthiocarbamide, 
Tkans.,  564. 

Methylphenylchloroformamide,       com- 
pounds from,  1214. 

Metlivlphenyldihydro-)3-naphthatri- 
azine,  840. 

methiodide,  841. 

Methy  Iphenyldihydroquinoxaline,  1515. 

Metliylphenylhydrazonephtbaldehydic 
acid,  1371. 

Methy Iplienylisoxazole,  741. 

Methvl-)8-phenyllactic  acid,  a-,   Peoc, 
1891,  4.6. 


Methylphenylmetaraidophenylcarb- 
amide,  1215. 

Methylphenylmetanitrophenylcarb- 
araide,  1215. 

Methyl-»-phenylosotriazole  and  its  de- 
rivatives, nil. 

Methy  1-w-phenylosotriazolecarboxy  lie 
acid,  1115. 

M"thvl-w-phenylosotriazole8ulphonio 
acid,  1112. 

Methylphenylparatoluamide,  1215. 

Metliylphenylpyrazolecarboxylic      acid, 
1107. 

Mi-thylphenylpyrazoles,  1106. 

Methylphenylsuccinic  acid,  1065. 

acids,  stereoisomeric,  1065. 

Methylphenylsulphonamic     acid,     am- 
monium salt  of,  569. 

Methyl-ju-phenylthiazole,  a-,  221. 

Methyl-^-phenylthiazoline   and   its  de- 
rivatives, 701. 

Methylphenylxyloylamide,  1215. 

Methyl-a-pipecoline,  1508. 

Methyl-o-pipecolylalkine    and    its    de- 
rivatives, 1093. 

methiodide   and    its    derivatives, 

1093. 

Methylpiperidone,  $-,  1246. 

Methylpropionylacetonitrile,   action    of 
aromatic  amines  on,  51. 

Methylpropionylacrylic  acid,  169. 

Methylpropylbenzene,  para-,  686. 

Methylpropylbenzenesulphonic      acids, 
para-,  derivatives  of,  687. 

Methylpropylcarbinol,     formation     of, 
Teans.,  874. 

Methylpropylethylenelactic    acid,     )8-, 
169. 

Methylpseudothiosinamine,  549. 

Methylpyridine,  /3-,  219. 

properties  of,  579. 

Methy Iquinaldine,  2-.  329. 

Methylquinazoline,  2'-,  745. 

Methylquinoline,  3-nitro-l-,  1257. 

preparation  of,  1095. 

Methylquinolines,  oxidation  of,  1095. 

Methylquinolinesulphonicacid,  1-,  1257. 

3-,  1257. 

Methylquinone  chlorimide,  187. 

Methylresorcinolphthaloylic  acid,  70. 

Methylrosindulone,  1213. 

Methylsaccharin,  1228. 

Methylsalicylalcamphor,  1498. 

Methylsaligenylcamphor,  1499. 

Methylstrychnic      acid      methiodide, 
1263. 

Methylstrychnine,  1263. 

' '  Methy Itetrahydroperichinaldimid- 
azole,  0-"  1256. 

Methy Itetrahydropyridylacetylene,  67. 
Methy  Itetrahydropyridyletbylene, 
a;-bromo-l :  3 ;  4-,  66. 
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Methyltetrahydropyridyl-/S- hydroxy- 
propionic  acid,  333. 
Methylthebainium     sulphate,     physio- 
logical activity  of,  762. 
Methylthiazole-/3-carboxylic  acid,  /x-, 

224. 
Methyltliiazoledicarboxylic  acid,  /i-,  224. 
Methylthiazoliue,  fi-,  817. 
Methylthiazoline,  ^-imido-»-,  1515. 
Methylthiazolinehydrazine,  w-,  1516. 
Methylthiazylacetic  acid,  743. 
Methylthiosinamine,  549. 
Methyltolyl      methyl     ketone,     meta- 

bromortho-,  911. 

metachlorortho-,  911. 

orthobromomefa-,  911. 

orthochlorometa-,  911. 

Metbyltricarballylic  acid,  546. 
Methylumbelliferonecarboxylic  acid,  ^-, 

672. 
Methyluracil,   imido-,  and    its  deriTa- 

tives,  1007. 
Mica,  composition  of,  530. 

from  Haddam,  Connecticut,  531. 

from  Salm-Chateau,  Belgium,  528. 

from  Zinnwald,  531. 

Microbe,  nitric,  1545. 

of  blenorrhagic   pus,    toxalbumin 

secreted  by,  1521. 
Microbes,  secretions  of,  1132,  1394. 
Microchemical  mineral  analysis.  766. 
Micro-organisms,    reducing    power    of, 

102. 
Milk,  action  of  calcium  salts  on,  340. 

analysis,  asbestos  method  of,  1299. 

citric  acid  a  normal  constituent  of, 

1276. 
detection  and  estimation  of  boric 

acid  in,  619. 

elephant's,  98. 

estimation  of  caseTn  in,  1404. 

estimation  of  citric  acid  in,  1276. 

estimation  of  fat  in,  508,  509,  625, 

1299,  1402,  1559. 

estimation  of  sugar  in,  127. 

of  cows,  composition  of  the,  during 

early  and  late  periods  of  lactation,  97. 
of  hill-bred   cows,  amount  of  fat 

and  dry  matter  in,  1275. 

origin  of  citric  acid  in,  1276. 

peptonised,  proteids  of,  953. 

proteids  of,  339,  951. 

sheep's,  951. 

sterilisation  of,  603. 

Milk-sugar,  estimation  of,  1298. 
Millettia  atropurpurea,  poisonous  glu- 

coside  from,  335. 
Mineral  condensation,  coeflBcient  of,  in 
chemistry,  258. 

water  of    Penon    de    los   Bancs, 

Mexico,  279. 
Mineralcgieal  notes,  1435. 


Minerals,  estimation  of  water  in,  766. 

irom  Corsica,  14K). 

influence  of  fluorine  in  the  syn- 
thesis of,  21. 

of  Port  Henry,  New  York,  158. 

phosphorescence  of,  under  the  in- 
fluence of  light  and  beat,  776. 

Molasses,  estimation  of  invert  sugar  in, 
769. 

Molecular  changes  in  metals  as  shown 
by  tbeir  electrical  conductivity,  130K. 

conductivity   of   acids   in   various 

solvents,  1308. 

refraction    of   carbon  compounds, 

Thans.,  290. 

of     substances      containing 

nitrogen,  373. 

theory  and  electrolytic  dissocia- 
tion, 390. 

volumes,  boiling  points,  and  chem- 
ical charHcters  of  liquids,  relations 
between,  379. 

calculation  of,  1408. 

of  acetic  acid.  Trans.,  903. 

of  carbon  tetrachloride  and 

stannic  chloride,  Traxs.,  911. 

of  the  saturated  vapours   of 

benzene  and  its  halogen  derivatives*, 
Trans..  125. 
weight  and  rate  of  evaporation,  con- 
nection between,  1316. 
determination  of,  at  the  criti- 
cal point,  1411. 

of  sulphur  dichloride,  149. 

weights,    determination    oip,  by    a 

cryoscopic  method,  389. 

— determination     of,     by    the 

ebullition  method,  389,  1317. 

direct    comparison     of     the 

physical  constant*  involved  in  tb«' 
determination  of,  by  Raoult's  method, 
Phoc,  1891,  26. 

of  gallic   and   tannic    acide, 

145. 

of  metals  in  solution,  Proc, 

1800,  159. 

of  som»  metals,  984. 

of  sulphur,  phosphorus,  and 

iodine  in  solution,  260. 
Molisch's  reactions,  new  applications  of, 

128. 
Molybdates,    acid,    rotatory    power   of 

compounds  of  mannitol  with,  1443. 
Molybdenite,   artificial  preparation  of, 

20. 
Molvbdenum,  new  oxygen  compound  of, 
988. 

proportion  of,  in  scheelite,  406. 

Molybdovanadates,  884. 
Monazite  from  Sweden,  1168. 
Monticellite  from  Magnet  Cove,  Arkan- 
sas, 1330. 
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Mordants  and  the  periodic  law,  523. 

Mordenite,  276. 

Morphine,  action  of,  on  the  ii.testine, 

852. 

derivatives  of,  332. 

effet-t  of,  on  cats,  486. 

estimation  of,  771,  1403. 

estimation  of,  in  opium,  511. 

fate  of,  in  the    animal  orgr-nism, 

479. 

reaction  for,  1562. 

violet    colouring    matter    derived 

from,  1120. 
Morphotropy,  146. 
Morrenia  brachystephania^  constituents 

of,  1122. 
Morremne,  1122. 
Morrenole,  1088. 
Mucic  acid,  Tbans.,  760. 
— action  of  phosphorus  penta- 

chloride  on,  Tbans.,  26. 

• constitution  of,  Trans.,  753. 

lactone-acid  of,  1194. 

new  isomeride  of,  1193. 

Mucin-albumose,  1127. 

Mucoid,  1127. 

Mueoid-substance  in  ascitic  fluid,  1127. 

Muconic  acid,  Trans.,  750. 

— action  of  bromine  on,  Trans., 

750. 
Muds,  analyses  of,  958. 
from   deep   seas,    composition  of, 

995. 

marine,  manganese  in,  995. 

■  occurrence     of    sulphur    in, 

and    its  bearing   on  their   modes   of 

formation,  994 
Muscle  activity,  effect  of  increase,  on 

the  decomposition  of  albumin,  1524. 

nutrition  of,  1273. 

Muscles,  formation  of    lactic    acid   in, 

348. 
Muscovite  from  Bamle,  Norway,  531. 
Muscular  work  and  proteid  metabolism, 

596,  847. 
influence  of,  on  proteid  meta- 
bolism, 479. 
influence  of,   on  the   output 

of  urea,  350. 
Mushrooran,  sugars  in,  103. 
Musk,  artificial,  1464. 
Mustard,  essential  oil  of,  818. 
Myelin,  846. 
Myohsematin,  478. 
Myosin,  digestion  of,  950. 
Myosin-peptone,  950. 
Myristic  acid,  heats  of  combustion  and 

formation  of,  11. 
Myrobalans,  tannin  of,  918. 
Myrtle,  essence  of,  1384. 


N. 


Naphthaeurhodole,  a-,  modifications  of, 
1214. 

Naphthalene,  a-bromo-,  optical  proper- 
ties of,  776. 

^-bromo-,  preparation  of,  553. 

constitution  of,  44. 

constitution  of  the  tri-derivatives 

of,  Proc.  1891,  27. 

1  :  3'-dibromo-,  461. 

1:3':  2-dibromochloro-,  462. 

1'  :  4'  :  2-dinitramido-,  321. 

dithiocyanate,  460. 

1:2:  3'-tribromo-,  461. 

2:1':  4'-trichloro-,  463. 

Naplithalenesulphonamide,  1 : 3'-amido-, 

573. 

1  :  3'-nitro-,  action   of  hydriodic 

acid  on,  573. 

NaphthaloxHzine,  1342. 
Naplithaquinaldine,    §•,    octohydro-de- 

rivatives  of,  1513. 

tetrahydro-derivatives  of,  1510. 

Naphthaquinol,  3'-bromo-l  :  2-,  462. 
Naphthaquinoline,    a-,    preparation   of, 

1258. 
Naphthaquinoline,  /8-,  octohydro-deriva- 

tives  of,  1511. 

tetrahydro-derivatives  of,  1510. 

Naphthaquinolines,  reduction  of,  1258. 
Naphthaquinone,  3'-bromo-l  :  2-,  462. 
Naplithaquinone  hydrazones,  /3-,  1074. 
phenylhydrazone,  /8-,   constitution 

of,  1076. 
Naphthaquinonehydrazonebenzoic  acid, 

/3-,    action  of   diazobenzene   chloride 

on,  1075. 
Naphthaquinonehydrazonesulphanilic 

acid,  ^-,  action  of  diazobenzene  chlor- 
ide on,  1075. 
Naphthasultonsulphonic  acid,  ^-,  215. 

acids,  215. 

Naphthazinehydroxycarboxylic        acid, 

1342. 
Naphthoic  acid,  j3-,  amido-,  932. 
chloro-  and  nitro-derivatives 

of,  932. 

1  ,  3'-dibromo-,  462. 

nitramido-,  79. 

nitro-,  78,  79. 

acids,  77,  932. 

hydrogenation  of,  1380. 

diamido-^-,  78,  79. 

dinitro-^-,  78. 

Naplithol,  passage  of,  into   the  urine, 

98. 
Naphthol,  0-,   orthoazo-compounds   of, 

1074. 

trisulphide,  322. 

Naphthol,  j3-,  bisulphide,  321. 
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Naphthol,    )3-,     bromo-deriratiyes     of, 

Pkoc,  1891,  87. 
1  :  3-bromochloro-)8-,  Peoc,  1891, 

33. 

di-  and  tri-cliloro-j3-,  Pboc,  1891, 

32,  33. 

1  :  3-dibromo-iS-,  Peoc,  1891,  33. 

nitroso-;8-,  action  of,  on   animals, 

1393. 

tetrabrorno-iS-,  Pboc,  1891,  88. 

tribroino-;3-,  Pboc,  1891,  87. 

/3-,  sulphides  of,  320. 

Naphthol-derivatives,       nitration       of, 

Pboc,  1891,  89. 
Naphtholplithalein  anhydride,  1029. 
Naphthols,   chloro-  and  bronio-,  action 

of  nitric  acid  and  oxidising  agents  on, 

.Pboc,  1891,  34. 
Naplitholsulphonamidosulphonic  acids, 

a-,  215. 
Naphtholsulphonic  acid,  amido-,  215. 
Naphthol- violet,  action  of  aromatic  bases 

on,  77. 
Naplitlionitrile,  1  :  3'-dibromo«,  462. 
Naphthonitrile,  )3-,   nitro-  and   chioro- 

deriratives  of,  932. 
Naplithojlformic  acid,  )3-,  214. 
Naptithjl  ethyl  ether,  dinitro-,  321. 

metliyl  ketones,  214. 

sulphides,  76. 

Naphthyl  glycidyl  ether,  o-,  1199. 
Naplithyl  benzeuesulphonate,  /3-,  569. 
-r —  etiiyl  ether,  /3-,  nitro-  and  amido- 

dei'ivatives  of,  459. 

methyl  ketone,  j8-,  729. 

phenyl  ketone,  /S-,  boiling  point  of, 

1240. 
Naphthylacetic  acid,  /3-,  215,  730. 
Naphtliylallylsemithiocarbazide,  (i-,  550 
Naphthylamidobenzoic  acid,  metamido- 

para-,  a-,  307. 

metanitropara,  a-,  307. 

Napnthylamidobenzoic  acid,  metanitro- 
para-, )8-,  307. 
Naphthylamidoethylphthalimides,        o- 

and  /S-,  1208. 
Naphtiiylauiine,    a-,    action    of    picric 

chloride  on,  Teans.,  716. 
Naplithylamine,  /3-,  azo-derivatives  of, 

Teans.,  372. 

^-,  bromo -derivatives  of,  461. 

)8-,  chloro-  and  bromo-derivatives 

of,  Pboc,  1891,  32. 

i'  :  4'-dichloro-)8-,  462. 

■ tribromo-^-,  462. 

Is.iphthylaminebeuzylidenesulphonic 

acid,  a-,  sodium  salt  of,  720. 
Naphthylamiiiedisulphonic      acid,      fi-, 

Andresen's,  Pboc,  1891,  27. 
Naphthylazoacetic  acid,  a-,  1382. 
Naphthjiazoacetoacetic  acids,  a-  and  3-, 

1381. 


Xaphthylazoacetone,  a-,  1382. 

Naphthylbenzyloxythiocarbamide,      a-, 
559. 

Naphthylcyanamide,  o-,  559. 

Naphthylene  dihydrosulphide,  460. 

mercaptan,  460,, 

Is'aphthyienediaminedisulphonic      acid, 
ortlio-,  derivatives  of,  216. 

Naphthylglycollamide,  ji-,  729. 

Naphtbylglycollic  acid,  a-,  730. 

Naphthylglycollic  acid,  ^8-,  215,  729. 

Naphthylglyoxylic  acid,  /3-,  214. 

Naphthylhydroxythiocarbamide,  a-,  558. 

Naphthylmethylparazoloneketo-a-naph- 
thylhydrazone,  a-,  342. 

Napht)iyl-a/c?-phenylnaphtl)otriazine, 
az-0-,  698. 

Naph  t  hy  Ipropy  lenepse  udose  mithiocarb  - 
azide,  fi-,  550. 

Naphthylsulphonamic  acid,  /3-,  ammo- 
nium salt  of,  569. 

Narceine,  reaction  for,  1562. 

Narcotine,    physiological    activity    of, 
762. 

reaction  for,  1562. 

Natrolite,  1438. 

of  Montecatini,  1438. 

Nephclir.e,  preparation  of,  22. 

Nepheline-syeuite  of  the   Kola  Penin- 
sula, 531. 

Nerve  fibres  and  cells  (peripheral),  ac- 
tion of  poisons  on,  485. 

Nickel,  action  of  nitrosyl  chloride  on, 
Teans.,  660. 

alloys,  molecular  changes  in,  1308. 

and  cobalt,  separation  and  estima- 
tion of,  1139. 

separation   of    iron    from, 

1139. 

carbon  oxide,  physical  properties 

of,  1322. 

physiological  action  of, 

1130. 

properties  of,  1428. 

dextrosate,  Teans.,  323. 

electrolytic  separation  of  gold  from, 

1396. 

molecular  changes  in,  1308. 

native,  in  river  sand  near  Biella, 

Piedmont,  526. 

ores  from  New  Caledonia,  157. 

refraction  and  dispersion  of,  373. 

selenites,  262. 

volatilisation   of,    in    presence    of 

carbonic  oxide,  1429. 

volatility  of,  m  presence  of  hydro- 
gen chloride,  1429. 

Nicotine,  945. 

action  of  benzoic  chloride  on,  945. 

action  of,  on  invenebrates,  485. 

action  of,  on  the  heart  and  blood 

vessels,  96. 
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Nicotine,  constitution  of,  583. 
estimation  of,  in  presence  of  am- 
monia, 771. 

in  tobacco  plants,  climatic  con- 
ditions for  the  development  of,  858. 

oxidation  of,  with  hydrogen  per- 
oxide, 473. 

Nicotinic  acid,  action  of  sodium  amalgam 
on,  733. 

Nipecotinic  acid,  735. 

Nitrates  and  ammonium  salts  as  manures, 
1545. 

cinchonamine  as  a  test  for,  362. 

detection  of,  in  wine,  961. 

estimation  of,  by  the  phenolsulph- 

onic  acid  method,  1136. 

estimation   of,  in    potable   waters, 

Teans.,  320. 

estimation     of     nitrogen     in,    by 

Kjeldahl's  method,  1397. 

formation  of,  in  soils,  1395. 

iodometric  estimation  of,  618. 

iodometric    estimation     of     nitric 

acid  in,  Trans.,  530. 

loss  of,  by  soils,  765. 

magnetic  rotation  of,  Proc,  1890, 

144. 

production     of,     in     nitrification. 

Trans.,  514. 

value  of,  as  food  for  ferments  and 

other  plants,  1135. 

Nitration  of  benzeno'id  derivatives, 
Proc,  1891,  89. 

with  nitric  peroxide,  Proc,  1891, 

91. 

Nitric  acid  and  certain  metals,  condi- 
tions of  change  between,  525. 

detection  of,  in  wine,  1551. 

estimation    of,    by   reduction 

to  ammonia,  617,  690. 

estimation     of,     in     potable 

waters,  496. 

iodometric  estimation  of,  in 

nitrates.  Trans.,  530. 

molecular  refraction  and  dis- 
persion in  solution,  Trans.,  593. 

nitrogen,  estimation  of,  by  alu- 
minium, 617. 

loss  of,  in  drainage  water  from 

different  crops,  859. 

organism,  behaviour  of,  with  am- 
monia. Trans.,  521. 

nutrition  of,  Trans.,  519. 

Nitrides,  action  of  hydroxyhydrocarbon 
derivatives  of,  1003. 

Nitrification,  102,  Trans.,  484. 

a  purely  nitrous  agent  of,  Trans., 

486. 

conditions    which    determine    the 

fonuation  or  separation  of  a  nitrous 
agent  only,  Trans.,  490. 


Nitrification,  distinction  between  the 
production  of  nitrites  and  nitrates 
in,  Trans.,  485. 

in  soils,  101. 

influence    of     iron     and    calcium 

sulphates  on,  1543. 

isolation  of  the  nitrous  organism. 

Trans.,  495. 

nutrition  of  the  nitric  organism  of, 

Trans.,  519. 

nutrition  of  the  nitrous  organism 

of.  Trans.,  509. 

production  of  nitrates  in,  Trans., 

514. 

the  ferment  of,  352. 

theory  of.  Trans.,  523. 

Nitriles,  action  of  boron  fluoride  on, 
1441. 

action  of,  on  organic  acids,  409. 

conversion  of,  into  imido-ethers,  59. 

formation    of,   in  oxidations  wit  i 

nitric  acid,  812. 

)8-ketonic,      action     of      aromatic 

amines  on,  51. 

synthesis  of,  41. 

Nitrites,  formation  and  oxidation  of,  in 
soils,  1545. 

parafiinic,  action  of,  on  blood  pres- 
sure, 1270. 

production     of,     in     nitrification. 

Trans.,  486. 

Nitro-compounds  of  the  paraffin  series, 
action  of  alkalis  on.  Trans.,  410. 

Nitro-derivatives,  new  method  of  pre- 
paring, Proc,  1891,  91. 

Nitrogen,  assimilation  of,  by  beans, 
1539. 

assimilation   of,    by   Leguminosse, 

353,  607,  1533. 

assimilation  of,  by  plants,  855. 

assimilation   of,    from  the  air  by 

Hobinia  pseudacacia,  764. 

atmospheric,     acquisition     of,    by 

plants,  353,  491. 

density  of,  1416. 

estimation    of,    by    the   Schulze- 

Tiemann  method,  107. 

estimation  of,  in  nitrates,  by  Kjel- 

dalil's  method,  1397. 

estimation  of,  in  organic  sub- 
stances, by  means  of  alkaline  perman- 
ganate, 109. 

estimation  of,  in   pickled    railway 

sleepers,  620. 

estimation   of,  in  sodium  nitrate, 

107. 

excretion  of,  in  cases  of  leucaemia, 

483. 

excretion  of,  in  the  sweat,  350. 

gaseous,     fixation     of,    by    Legu- 

minosffi,  353,  607,  1533. 
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Nitrogen,  hydride,  394. 

increased   output   of,    in    cerebral 

hyperthermia,     fever,    and    artificial 

overheating,  600. 
Kjeldahl's  process  for  the  estima- 
tion of,  862. 
loss  of,  in   the  decomposition   of 

manures,  1548. 
molecular  refraction  of  substances 

containing,  373. 
nitric  and  ammoniacal,  as  manures, 

1545. 
estimation  of,  as  nitric  oxide, 

107. 
estimation  of,  by  aluminium, 

617. 

occurrence  of,  in  uraninite,  527. 

peroxide,   liquid,   dissociation    of, 

Tkans.,  1076. 

preparation  of,  Tbans.,  1077. 

upe  of,  as  a  nitrating  agent, 

Proc,  1891,  91. 

spectrum  of,  1. 

the  Kjeldahi-Wilfarth  method  of 

estimating,  362. 
Nitrogen -atom,  asymmetrical,  possibility 

of  existence  of,  51. 
Nitrogen -compounds,  attempts   to  pre- 
pare   stereochemical    isomerides     of, 

35. 

in  vegetable  soils,  610. 

nomenclature   of  those  con- 
taining   two    nitrogen    atoms   linked 

together,  1350. 
stereochemical  isomerides  of, 

34. 
volatile,   evolved  from  vege- 
table soils,  611. 
Nitrogenous  substances  in  barley,  change 

in,  during  germination,  489. 

of  arable  soil,  492. 

Nitro-hydrocarbons  of  the  fatty  series, 

tertiary,  653. 
Nitro-keto-compounds,     formation    of, 

Proc,  1891,  89. 
Nitroprussides,  preparation  of,  410. 
Nitroso  -  compounds,     preparation      of, 

688. 
Nitrosvl  chloride,  action  of  heat  on,  73, 

Trans.,  271. 
action  of,  on  metals.  Trans., 

655. 
Nitrous  acid,  estimation  of,  in  potable 

waters,  496. 
velocity  of  decomposition  of, 

in  aqueeous  solution,  522. 
ether,    methylated,   detection    of, 

123. 
organism  of  nitrification,  isolation 

of,  Trans.,  495. 
description  of,  Trans., 

507. 


Nitrous  organism  of  nitrification,  nutri- 
tion of.  Trans.,  509. 
properties   of.    Trans., 

505. 
Nodules,  marine,  occurrence  of  sulphur 

in,  and  its  hearing  on  their  modes  of 

formation,  994. 

root,  of  the  pea,  607. 

Nonarabinantetragalactangeddic      acid. 

Trans.,  1071. 
Non-electrolytes,     nature    of    chemical 

change  in,*  Proc,  1891,  118. 
Nononaphthene     and     its    derivatives, 

184. 
Nononaphthyl  alcohol,  186. 
Nononaphthylene,  185. 
Notochord,   chemical    composition    of, 

1126. 
Nuclei  of  liver  cells,  crystals  in,  5S7. 
Nuclein  of  yeast,  metaphosphoric  acid 

in,  477. 
Nutrition,  effect  of  partial  extirpation  of 

the  kidneys  on,  1273. 
of  muscle,  1273. 


Oak-tannic  acids,  70. 
Oak-wood,  tannic  acid  of,  1061. 
Oat-kernel,  proteids  of  the,  1285,  1390. 
Obituary  notices.  Trans.,  452. 
Obsidian    cliff,    Yellowstone    National 

Park,  26. 
Ochrolite  from  Pajsberg,  1168. 
Ochrana    acuminata,   alkaloids     from, 

337. 
Octohydro-/3-naphthaquinaldine,   ac-, 

1514. 
Octohydro-/3  naphthaquinaldine,  ar-, 

1513. 

orthamido-,  1514. 

Octohvdro-a-naphthaquinoline,     ar-, 

VJGO. 
Octohydro-i9-naphthaquinoline,     ac-, 

1511. 
Octohvdro-/3-naphthaquinoline,      ar-, 

1512. 
Octohydroparamido-o-naphthaquinol- 

ine,  ar-,  1261. 
Octonaphthenecarboxylic   acid   and  its 

derivatives,  1453. 
CEnanthoguanamines,  416. 
Offretite,  a  new  mineral,  407. 
Oil,  coriander,  540. 

essential,  of  mustard,  818. 

ethereal,  of  asafoetida,  322,  464. 

of  Linderafericia,  464. 

of  sabadilla  seeds,  1284. 

influence  of,  on  the  digestibility  of 

proteids,  752. 
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Oil,  Kesso,  from  Valeria  officinalis  var. 
angustifolia,  238. 

lemon  grass,  286. 

linaloe,  540 

macassar,  1133. 

melisse,  German,  540. 

mineral     lubricating,    artificial, 

1462. 

of  cassia,  formation  of  an  asplialt- 

like  substance  from,  732. 

testing,  504. 

of  Indian  geranium,  287,  323. 

of  lemons,  1496. 

detection  of  oil  of  turpentine 

in,  1497. 
of  Polei,  936. 

of    roses,    detection    of    Turkish 

geranium  essence  in,  1555. 

Grerman  and  Turkish,  328. 

of   turpentine,  detection   of  resin 

oil  in,  870. 

oxidation    of,    in    sunlight. 

Trans.,  311,  315. 

olive,  adulteration  of,  506. 

analysis  of,  506. 

detection  of   sesame  oil    in, 

1400. 

reactions  of,  1559. 

orange,  constituents  of,  539. 

Turkey-red.     See  Turkey-red  oil. 

Oils,  drying,  solid  product  of  the  oxida- 
tion of,  1454. 

estimation  of,  505,  506. 

ethereal,  217,  1240. 

olefinic  constituents  of,  539. 

examination  of,  248. 

fatty,  estimation  of  mineral  oils  in, 

505. 

the  elaidin  reaction  with,  870. 

Indian  grass,  285. 

lubricating,   estimation   of  acidity 

in,  505. 
mineral,  estimation  of,  in  fat  oils, 

505. 

seed,  analysis  of,  506. 

Olefinic  terpenes,  655. 

Olem,  analysis  of,  1144. 

"Oleine,"  estimation  of  fatty  matter  in, 

1560. 
Oleorefractometer,  625, 1305. 
Oiigoc-lase  from  Gailbach,  1437. 
Olive  oil,  adulteration  of,  506. 

• analysis  of,  506. 

detection  of   sesame   oil   in, 

1400. 

reactions  of,  1559. 

Opium,  action  of,  on  the  intestine,  852. 

estimation  of  morphine  in,  511. 

Opium-bases,  rare,  227. 

Optical  activity,  explanation  of,  513. 

of  alkylammonium  chlorides, 

1002. 


Orange  oil,  constituents  of,  539. 
Orcinol,    symmetrical,   methylation   of, 

1347. 
Organic  compounds,  action  of  sunlight 

on,  900. 

dispersive  power  of,  138. 

heat  of  combustion  of,  251. 

mechanical  determination  of 

the  arrangement  of  the  carbon  atoms 

in,  1441. 
Organism,    action    of    sugars    in    the, 

1526. 
— —  animal,  fate  of  morphine  in,  479. 

oxidation  of  aromatic  fc^ub- 

stances  in  the,  1529. 

formation  of  lactic  acid  and  glucose 

in,  1 125,  1392. 

vegetable,  formation  of  nitrogen- 
ous organic  bases  by  the  decomposi- 
tion of  proteids  in  the,  856. 

Organisms,    vegetable,     estimation     of 

fatty  substances  in,  511. 
Organs,  animal,  formation   of  uric  acid 

and  xanthine  bases  in,  1340. 

in    hydrocyanic    acid    poisoning, 

lactic  acid  and  glucose  in,  1126. 

of  normal   and  rachitic  children, 

inorganic  constituents  of,  847. 

with   impeded  circulation,    lactic 

acid  and  glucose  in,  1126. 

vegetable,   containing  chlorophyll, 

influence  of  salt  on  the  formation  of 
starch  in,  856.  -       , 

Orientation  by  conversion  of  paradinitro- 
derivatives  into  quinones,  1199. 

Ortharsenates  of  the  alkalis,  action  of 
liydrogen  sulphide  on,  265. 

Orthoclase,  from  Matour,  Saone-et-Loire„ 
408. 

Osmiamic  acid,  1433. 

Osmium,  1433. 

atomic  weight  of,  884. 

Osmotic  experiments  with  living  bac- 
teria, 1131. 

pressure,  14. 

and  the    kinetic    theory  of 

gases,  389,  638. 

law  of,  522. 

of  salts  in  solution,  Teans., 

344. 

Osotriazole,  1117. 

Osdtriazolecarboxylic  acid,  1117. 

Osotriazoles,  formation,  properties,  and 
constitution  of,  1110. 

Oxalacetates,  action  of  carbonyl  chlor- 
ide on,  1333. 

Oxalacetoplienylimide,  sodium  deriva- 
tives of,  903. 

Oxalates,  ethereal,  action  of  sodium 
methoxide  on,  1014. 

Oxalenediamidines,  bisubstituted,  con- 
stitution of,  697. 
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Oxalenedihydrazoximediethylidene.  698. 

Oxaleneparatoljlamidineamidoxime, 
698. 

Oxaleneparatolyldiamidodioxime,  698, 

Oxalic  acid,  action  of,  on  barium  clilor- 
ide,  377. 

— — and  its  homologues,  thermo- 
chemistry of,  968. 

ferment,  857. 

Oxalic    series    of   acids,    distillation    of 

the    potassium    hydrogen     salts    of, 

1011. 
electrolysis  of  ethyl  potassium 

caltsof  the,  1192. 
Oxaluric     acid,     thermochemistry     of, 

1449. 
Oxamethanetolyloxamide,  908. 
Oxides  of  the  heaiy  metals  and  alkali 

halides,  reaction  between,  1413. 

reduction    of,    with    magnesium, 

1155. 

Oxiiiies,  1181. 

asymmetrical,  which  do  not  form 

stereometric  isomerides,  configuration 

of,  442. 

formation  of,  36. 

isomeric,  constitulion  of,  1354. 

isomerism  of,  35,  823.     ^'^ 

of  aldehydes  and  a-ketonic  acids, 

443. 

stereoisomeric,  spacial  configura- 
tion nf,  439. 

Oxyazo-derivatives,  action  of  phosphoric 

chloride  on,  556. 
Oxydigitogenic  acid,  577. 
Oxygen,  active,  metaphenylenediamine 

as  a  test  for,  1289. 

and  carbonis  anhydride,  simul- 
taneous evolution  of,  by  Cactee, 
856. 

and  hydrogen,  admixed,  slow  com- 
bustion of,  1153. 

atmospheric,  utilisation  of,  392. 

atomic  weight  of,  1154. 

available  in  peroxides,  estimation 

of,  1136. 

compressibility  of,  378. 

density  of,  1416. 

dissolved  in  water,  estimation  of, 

616. 

gasometric  estimation  of,  616. 

in  air,  Priestley's  method  of  esti- 
mating, 362. 

in  the  blood,  estimation  of,  845. 

in  the  blood  of  animals  at  great 

altitudes,  753. 

liquid,    absorption    spectrum  and 

colour  of,  773. 

solubility  of,  in  water  and  alcohol, 

15. 
the  specific  quantities  of,  in  blood, 

344. 


Oxygen-compounds,    reduction    of,    by 

magnesium,  801. 

reduction  of,  with  sodium,  150. 

Oxyhsemoglobin  in  bile,  599. 

preservation  of,  591. 

Oxylepidens,    action  of   ammonia    and 

methylamine  on.  Trans.,  140. 
Oxvmetatoluquinoline,    nitroso-ortho-, 

326. 
Oxymethylquinoline,  nitroso-ortho-, 

327. 
Oxynicotine,  473. 
Oxyparatoluquinolineoxime,  326. 
Oxypentic  acid,  1221. 
Oxypyridine  bases,  synthesis  of,  1092. 
Oxyquinolines,  nitroso-,  tinctorial  pro- 
perties of,  579. 
Oiy sparteine,  842. 
Oxyteti-azotic  acids,  1038. 
Oxytetric    acid    and     its    homologues. 

1187.  ^ 

acids,  real  nature  of,  1188. 

Ozokerite,  complete  chlorination  of,  812. 
Ozone,  formation  of,  in  flames.  798. 
therapeutic     and     physiological 

effects  of,  1531. 


Parhyrhtzus  anqulatus,  poisonous  prin- 
ciple from,  335. 

Paints,    estimation    of    turpentine    in, 
1302. 

Palladio-ammonium  chloride,  action  of 
hydrogen  sulphide  on,  272. 

Palladium,    electrolytic    estimation    of, 
1140. 

separation  of  gold  from,  1396. 

Palmelline,  845. 

Palmitanilide,  821. 

Palmitic  acid,  a-amido-,  820. 

a-bromo-,  820. 

complete  chlorination  of,  811. 

derivatives  of,  820. 

chloral,  535. 

Pancreatic  digestion,  action  of  bile  on,  96. 

juice,  influence  of  bile  on  the  fat- 
splitting  properties  of,  948. 

extract  action  of,  on  casein,  1272. 

Pangium  edule,  free  hydrocyanic  acid 
in,  338. 

Papaverine,  reaction  for,  1562. 

Papaveroline,  85. 

Parabanic    acid,    thermochemistry    of, 
1449. 

Paracrylic  acid,  170. 

Paraffin,  stearin,  stearic  acid,  and  wax, 
analysis  of  a  mixture  of,  1400. 

Paraffins,    normal,    calculation    of    the 
melting  and  boiling  points  of,  1330. 
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Paralflehyde,  relation  between  the  spee- 
trometrical  constants  and  chemical 
constitution  of,  630. 

Paramncic  acid,  so-called,  1193. 

Parapliytosterol,  606. 

Pararosaiiiline,  condensation  of,  ■with 
aldehyde,  1071. 

Piiratropine  and  its  deriyatives,  1093. 

Paraxanthine,  1120. 

Passive  state  of  iron  and  steel,  250. 

Pea,  root  nodules  of  the,  607. 

Pectin,  sugar  from,  413. 

Pennine  from  Zermatt,  531. 

Pentaglucoses,  411. 

estimation  of,  in  vegetables,  768. 

Pentahydroxyanthraquinoline,  1240. 

PentallTlcarbindimetliylamine,  1508. 

Pentallvlcarbintrimethylammonium 
iodide,  1508. 

Pentane.  dibromo-,  162. 

molecular  refraction  and  disper- 
sion of.  Trans.,  295. 

tetrabromo-,  534. 

tribromo-,  534. 

Pentanetetracarboxylic  acid,  prepara- 
tion and  properties  of,  Teans.,  824. 

• synthesis  of  homologues  of, 

Trans.,  818. 

Pentanetricnrboxylic  acid,  1  :  3  :  5-,  547. 

Pentarabinantetragalactangeddic  acid, 
Trans.,  1070. 

Pentoses,  411. 

estimation  of,  in  vegetables,  768. 

Peonol,  synthesis  of,  1233. 

Peppermint.  Russian  oil  of,  spectro- 
scopical  properties  of,  2. 

Pepsin,  influence  of  temperature  on, 
1272. 

Peptone,  effect  of.  on  the  clotting  'of 
blood  and  lymph,  481. 

fate  of,  479. 

formation  of,  in  gastric  digestion, 

953. 

Peptonised  foods,  953. 

Peptotoxin,  1267. 

Perchloric  acid,  molecular  refraction  and 
dispersion  of,  in  solution,  Trans., 
593. 

Periclase,  artificial,  991. 

Peridotite  from  the  Harz,  24. 

Periodic  law  and  mordants,  523. 

■ approximate  algebraic  expres- 
sion of,  13. 

relation  of  certain  properties 

of  metalu  to,  1161. 

property  of  the  elements,  new,  12. 

Perkin's  reaction,  69. 

Permanganates,  titration  of,  with  hydro- 
gen peroxide,  246. 

Permolvbdic  acid,  988. 

Perofslvite,  so-called,  from  Magnet  Cove, 
Arkansas,  529. 


Peroxides,  estimation  of   the  available 

oxygen  in,  1136. 
of  the  alkaline  earths,  estimation 

of,  245. 
Persulphates,  Trans.,  771. 
Pertungstic  acid,  988. 
Petroleum,  Baku,  acids  from,  1452. 
Caucasian,  185. 

constitution  of  the  oxygen   com- 
pounds in,  999. 

Ohio,    sulphur     compounds     in, 

1172. 

Pennsylvanian,  complete  chlorina- 

tion  of,  811. 
Phakellite  from  Vesuvius,  22. 
Pharmacolite  from  Styria,  21. 
Phaseolus  vulgaris,  constituents  of  the 

seed  pods  of,  606. 
■ nitrogen       assimilation       of, 

1538. 
Phasol,  606. 
Phellandrene,  1084. 
Phellonic  acid,  465. 
Phenacyl  sulphide,  302. 
Phenanthridine,  837. 

methylhydroxide,  837. 

Phenanthroline   bases,   constitution  of, 

1258. 
Phenazines,  470. 

Phenazoxime,  dinitro-,  Trans.,  723. 
Phenethenylamidine  phenethenyldioxy- 

tetrazotate,  1041. 
Phenethenyldioxytetrazotic  acid.  1041. 
Phenetoil,  metanitropariodo-,  431. 

tribromodinitro-,  1026. 

Phenetoiltrimethylammonium       iodide, 

amido-,  53. 
Phenethylindazole,  2'-para-,  724. 
Phenol,  action  of  methylchloroform  on, 

in  presence  of  alkalis,  296. 

chlorination  and  bromination  of 

Proc,  1891,  64. 

condensation    of    metanitrobenz- 

aldehyde  with,  1346. 

dinitrosonitro-,  688. 

diorthonitro-,  action  of  bromine  on, 

Proc,  1891,  63. 
estimation  of,  155. 

idiosyncrasy    of    certain    animals 

with  respect  to,  762. 

metanitroparamido-,  and  its  deri- 
vatives, 430. 

metanitropariodo-,  431. 

metaparadiamido-,  431. 

of  birch-wood  tar,  432. 

parabromodiorthonitro-,    isomeric 

change  of,  Proc,  1891,  63. 

])arachlorodiorthonitro-,      Proc, 

1891,  63. 

red,  colouring  matter  of,  1198. 

sulphonation  of,  391. 

symmetrical  dinitro-,  430. 
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Phenol,  tetracliloro-,  297,  710. 
Phenol-acenaplif.hene,      dinitrosonitro-, 

689. 
Phenol-anthracene,  dinitrosonitro-,  689. 
Pnenoldiaramonium,  1360. 
Phenoldicarboxylic    acids,    preparation 

of,  1367. 
Phenoldisazorthotoluene,  557. 
Phenolorthosulphonic   acid,   orthopara- 
dichloro-,  action  of  sulphuric  acid  on, 
Pboc,  1891,  64. 
Phenolphthalein,  addition  of,  to  mar- 
garin,  872. 

anhydride,  1029. 

Phenols,  action  of  alkali  hydrosulphides 
on,  46. 

action  of  epichlorhydrin  on,  1198. 

action  of  formaldehyde  on,  1199. 

action   of  hydrazine   hydrate   on, 

1360. 

action    of   phthalic    chloride    on, 

1485. 

action  of  thionyl  chloride  on,  186. 

ainido-,  action   of  picric  chloride 

on,  Teans.,  718. 

condensation  of  benzaldehyde  with, 

1234. 
condensation  of  unsaturated  hydro- 
carbons with,  208,  571 

desmotropy  in,  75. 

nitro-,  physiological  action  of,  1281. 

quantitative  reduction  experi- 
ments on,  431. 

sulphonation  of,  Proc,  1891, 

65. 

thio-,  preparation  of,  1350. 

Pheno-2-methvlmetadiaziue,  745. 

Phenoxyacetal,  541. 

Phenotyacrylic  acids,  optically  active, 

1482. 
Phenoxybutyramide,  8ulp]io-7-,  1468. 
Phenoxy butyric  acid,  7-,  1468. 
Phenoxybutjronitrile,  7-,  1468. 
Plienoxyethylamine,  552. 
Phenoxypropylamine,  7-,  1467. 
Phenoxyprop^-laniline,  y-,  1467. 
Phenoxvpropylphthalamic       acid,      7-, 

1467.* 
Pheuoxypropylphthalimide,  7-,  1467. 
Phenuvic  acid,  Traxs.,  190. 

constitution  of,  Trans.,  194. 

relationship       with      Paal's 

phenylmethylfurfurancarboxylic  acid. 
Trans.,  190. 
Phenyl  acetal,  thio-,  540. 

acetylsalicjlale    and    its    nitro-de- 

rivatives,  915. 

beiizenesulphonate,  568. 

biazobennzeesalicylate,  1036. 

bienyl  ketone,  551. 

a-chlorliydrin  ether,  1198. 


Phenyl  diphenylcarbamates,  nitro-  and 
amido-,  1215. 

ether,    molecular    refraction    and 

dispersion  of,  in  solution,  Trans.^  591. 

glycidyl  ether,  1198. 

hydroxyisophthalate,  1369. 

methylphenylcarbamate,  1214. 

methylphenjlcarbamates,    amido-, 

1215. 
nitro-,  1214. 

phenylsemithiocarbazide,         para- 

chloro-.  Trans.,  212. 

salicylate,  derivatives  of,  915. 

nitro-,  derivatives  of,  915. 

sulphide,  chloro-,  715. 

Phenylacetamide,  nitro-  and  amido-,  de- 
rivatives ot,  562. 
Phenylacetone,  thio-,  541. 
Phenylacetonediethylmercaptole,    thio-, 

568. 
Phenvlacetonediphenylmercaptole,thio-, 

568,  1067. 
Phenylacetonitrile,  action  of,  on  organic 

acids,  409. 
Phenylacetylhydrazine,  59. 
Phenylacetylhydrouracil,  197. 
Phenylacetylparatoluidide,  59. 
Phenylacetyltoluylenediamine,  694. 
Phenylallylsulphone,  1067. 
Phenylamido-o-naphthatolazinp,  a-,  471. 
Phenvlamidotoluylamine,  diamido-,  300. 

dinitro-,  300. 

Phenylangelic     acid,    preparation      of, 

1225. 
Phenylazimidochlorobenzene,  300. 
Phenylazimidotoluylamine,          dinitro-, 

300. 
Phenylazobenzene,  dinitrosonitro-,  689. 

orthonitrosoallometachlorodi- 

bromo-,  1361. 
Phenvlazonaphthalenes,  dinitronitroso-, 
572. 

, dinitrosonitro-,  572. 

orthoparadinitro-,  572. 

orthoparadinitroso-,  573. 

orthoparanitronitroso-,  573. 

Phenylazo-a-naphthol,   action  of  diazo- 
sulphanilic  acid  on,  1076. 

action   of    metadiazobenzoic    acid 

on,  1076. 
Phenylazo-a-naphtholmetacarboiylic 
acid,  ortho-,  1074. 

para-,  1075. 

Phenylazoparacresetoil,  213. 
Phenylazoquinoline,  a-,  1509. 
Phenylazorthocreseto'il,  212. 
Phenylazosalicvlic  acid,  1038. 
Phenylazotetrahydro-a-naphthaquinol- 

ine,  1259. 
Phenyl benzylnitrosamine,    paianitroso-, 
1206. 
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Plienylbenzyloxjcai'bamide,  559. 
Plienylbenzjloxytliiocarbamide,  558. 
Phenylbroraacetic  acid,  an  apparent  ex- 
ception   to   the    Le  Bel-Van't    Hoft" 

hypothesis,  Trans.,  71. 
Phenylbromolactic        acids,       optically 

active,  1482. 
Phenylcarbamide,  diparachloro-,  Trans., 

212. 
Phenylcarbazacridiue,  219. 
Phenylchrysylthiocarbamide,  731. 
Phenylcinnamic  acid,  orthonitro-,  214. 
Phenylconiine,  orthoparadinitro-,  1245. 
Phenyldehydropentone,  Trans.,  886. 
Phenyldianethoilmethane,      metanitro-, 

1347. 
Phenyldiazothiazole  hvdrate,  745. 
Phenyl-1'  :  3'-dihydrindazole,  2'-,  724. 
Phenyldihydro-j9-naphthatriazine,  840. 
Phenyldinitroparachlorazobenzene,     di- 

nitronitroso-,  9Q6. 
Phenyldiorcinolme  thane,        metanitro-, 

1378. 
Phenyldiphenylsulphonepropane,  thio-, 

568. 
Phenyldiphloroglucinolmethane,     meta- 
nitro-, 1378. 
Phenyldipiperidyl,       orthoparadinitro-, 

1245. 

paranitro',  1245. 

Phenyldiresorcinolmethane,   metanitro-, 

1346. 
Phenyldisazo-a-naphthol,  1076. 
Phenylditetrahydroquinaldylmethane, 

amido-,  1102. 
:Phenyldithymolmethane,  1235. 
Phenylenediamine,  meta-,  condensation 

of,  with  oenantbaldehyde,  1103. 
iPhenylenediaminedibenzylidenesulph- 

onic  acid,  para-,  sodium  salt  of,  721. 
Phenylenedimethylaminediethylmethyl- 

phosphonium  iodide,  para-,  436. 
Phenylenedimethylaminediethylphenyl- 

methylphosphonium     iodide,     para-, 

436. 
iPhenylenedimethylaminediethylphos- 

phine,  para-,  436. 

oxide,  para-,  436. 

sulphide,  para-,  436. 

Phenylenedimethylaminedimethylphos- 

phine,  para-,  435. 

oxide,  para-,  435. 

•  sulphide,  para-,  435. 

Pbenylenedimethylaminediphenylphos- 

phine  oxide,  para-,  436. 

sulphide,  para-,  436. 

Phenylenedimethylaminephenylmethyl- 

phospbine  oxide,  436. 
Phenylenedimethylaminetriethylphos- 

phonium  iodide,  436. 
Phenylenedimethylaminetrimethylphos- 

phonium  iodide,  para-,  435. 
YOL.  LX. 


Phenylethoxythiocarbamide,  558. 
Phenylethyl  hydroxyisophthalate,  1369. 
Phenylethylene  glycol,  parabromo-,  898. 
Phenylethylmethylamidopyrazole,  52. 
Phenylethylpropionic  acid,  preparation 

and  properties  of,  914. 
Phenyl-M-ethylthiazole,  a-,  221. 
Phenylfenchylamine,  1088. 
Phenylglycerol,  1198. 
Phenylglvcocine,    synthesis    of    indigo 

with,  75,  206,  311,  456,  928. 
Phenylglycocineparacarboxylic  acid,  39. 
Phenylglyoxime  peroxide,  316. 
Phenylglyoxyl,  tetrathio-,  186. 
Phenylglyoxylic  hydrazone,  orthonitro-, 

isomeric  form  of,  302. 
Phenylhydrazidoaeetic  acid,  asymmetri- 
cal, 1054. 
Phenylhydrazidophenylacetic  acid,  438. 
Phenylhydrazine,    action    of    carbonyl 

sulphide,  carbonyl  chloride,  and  alkyl 

chlorocarbonates  on,  1212. 

allocinnamate,  833. 

cinnamaldehydrazonesulphonate, 

1052. 

cinnamate,  833. 

hydrochloride,      of  thoehloro-, 

Trans.,  209. 

hydrocinnamate,  833. 

orthochloro-,  1043,  Trans.,  209. 

parabanate,    parachloro-,   Teans,, 

213. 

parachloro-,  Teans.,  211. 

action     of     chloroform    and 

alcohohc  potash  on,  Teans.,  213. 

thio-,  301. 

Phenylhydrazinebenzylidenesulphonic 

acid,  sodium  salt  of,  720. 
Phenylhydrazine  derivatives,  action  of, 

on  the  blood,  602. 
Phenylhydrazinephenylsemithiocarb- 

azide,  1212. 
Phenylhydrazinepyruvic     acid,     ortho- 
chloro-, Trans.,  210. 
Phenylhydrazines,  chlorinated,  Teans., 

209. 
Phenylhydrazo-orthocresetoil,  212. 
Phenylhydrazoparacresetoil,  213. 
Phenylhydrazoquinoline,  a-,  1509. 
Phenylhydrocarbazacridine,  220. 
Phenylhydrocarbostyril,  214. 
Phenylhydrocoumarin,  1484. 
Phenylhydrouracil,  197. 
Phenylhydroxyacetonitrile,  imido-ethers 

of,  62. 
Phenylhydroxycarbamide,  1222. 
Phenylhydroxychlorothiazole,  745. 
Phenyl-2'-hydroxydihydroc[uinazoline, 

3'-,  944. 
Phenylhydroxyhydrocoumarin,  1484. 
Phenylhydroxythiocarbamide,  558. 
properties  of,  1222. 
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Phenylimidomethylpropionylaceto- 

nitrile,  52. 
Phenylimidothiazoline,  fi-,  1517. 
Phenylindazole,  2'-,  723. 

parachloro-,  724. 


acid,    nitro-, 
cliloride      on, 


2  : 4-dichloro-, 


Phenylindazolecarboxylic 

action     of     stannous 

1231. 
Phenylinduline,  1046. 

•  amido-,  1046. 

Phenylisocrotonic    acid, 

450. 

2  :  5-dichloro-,  451. 

3  :  4-dichloro-,  451. 

parachloro-,  449. 

Phenylisophthalic  acid,  1065. 
Phenylisoxalone,  isonitroso-,  468. 
Phenylisoxazole,  451. 
Phenylisoxazolone,    469,  740,    Tbans., 

1005. 
Phenylketohydroxydimethylanilidote- 

trahydropyridinecarboxylic      lactone, 

real  nature  of,  741. 
Phenyl-2'-ketotetrahydroquinazoline, 

3'-,  944. 
Phenyl-)3-lactaldehyde,  orthonitrometa- 

chloro-,  1100. 
Phenyl-i3-lactic    acids,    orthonitrometa- 

chloro-,  1099,  1100. 
Phenyllactic     ketone,      orthonitrometa- 

chloro-,  1098. 

methyl  ketone,  nitrochloro-,  1099. 

Phenyl-i8-lacturamic  acid,  197. 
Phenylmercaptomethylmercaptan, 

amido-,  1048. 
Phenyl-aW-metanitrophenylnaphtho- 

triazine,  az-,  Tbans.,  700. 

metanitro-,  Teans.,  693. 

Phenylmetatoluylpropane,  aj8-,  207. 
Phenylmethoiythiocarbamide,  558. 
Phenylmethylacrylie  acid,  nitration  of, 

in  the  side  chain,  1483. 
Phenylmethylfurfurancarboxylic  acid  of 

Paal,  relationship  of,  to  phenuvic  acid, 

Teans.,  190. 
Phcnylmethylhydroxypyrimidine,  468. 
Phenyl- a?c?-methylnaphthotriazine,    az- 

paranitro-,  Teans.,  697. 

reduction  of,  Teans.,  712. 

Phenyl-a-methylpiperidine,    orthopara- 

dinitro-,  1245. 
Pheuylmethylpyrazolone,      action       of 

sulphur  dichloride  on,  Tkans.,  334. 

thio-,  Teans.,  332. 

properties  of,  Trans.,  335. 

Phenylmethylpyrazoloneazobenzene, 

Teans.,  336. 
Phenylmethyltriazolecarboxylic       acid, 

oxidation  of,  472. 
Phenyl-i8-naphthol,  diamido-,  301. 

dinitro-,  300. 

Phenylnaphthyl  sulphides,  77. 


I    Phenyl-/3-naphthylanune,  dinitro-,  300. 
I    Phenylnaphthvlcarbazole,  boiling  point 
•        of,  1240. 
I    Phenylnaphthylhydrazines,     orthopara- 

dinitro-,  572. 
Phenylnitroethylene,     preparation     of, 

1483. 
Phenylnitroparachlorazobenzene, 

2:4-dinitro-,906. 
Phenylnitrosoimidothiazoline,      745, 

1517. 
Phenylorthochlorazobenzene,      dinitro- 

nitroso-,  1043. 
Phenylorthonaphthalenediamine,      con- 
densation of,  with  benzoin,  748. 
Phenylorthophenyleneguanidine,  1469. 
Phenylorthotoluylpropane,  a/3-,  207. 
Phenylosotriazaldehyde,  «-,  1113. 
Phenylosotriazole,  n-,  1113. 

homologues  of,  1115. 

Phenylosotriazolecarboxylamide,      »  . 

1113. 
Phenylosotriazolecarboijlic      acid,     "-, 

1112. 

amido-m-,  1117. 

nitro-,  1116. 

Phenylosotriazoledicarboxylic       acid, 

1116. 
Phenylosotriazoletliiamide,  »-,  1114. 
Phenylosotriazyl  alcohol,  n-,  1114. 
Phenylosotriazylamine,  »-,  1114. 
Phenyloximidoacetic   acids,   a-   and  j8-, 

444. 
Phenylparabromazobenzene,    dinitroso-, 

1362. 

dinitrosonitro-,  1362. 

nitrosonitro-,  1362. 

orthoparadinitro-,  1362. 

symmetrical  trinitroso-,  905. 

I    Phenylparabromazoxybenzene,    dinitro- 

nitroso-,  1362. 

dinitroso-,  1362. 

dinitrosonitro-,  1362. 

Phenylparabromoplienylhydrazine,     or- 
thoparadinitro-, 13G2. 
Phenylparachlorazobenzene,        2  :  4-di- 

nitro-,  906. 

dinitronitroso-,  905,  906. 

2  :  4-dinitro80-,  906. 

dinitrosonitro-,  906. 

nitronitroso-,  906. 

Phenylparachlorophenylbydrazine,  2  : 4- 

dinitro-,  906. 
Phenylparaconic    acid,  2  :  4-dichloro-, 

450. 

2  :  5-dichloro-,  450. 

3  :  4-dichloro-,  and  its  deriva- 

tives,  450. 
Phenyl-aZci-paranitrophenTlnaphtho- 

triazine,  az-.  Trans.,  699. 

paranitro-,  Teans.,  694. 

Phenylparatoluylpropane,  oj8-,  207. 
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Phenylpara[pai'al]tolylamine,       ortli- 

amido-,  307. 
Plienylphenylliydrazine,     ortbonitro- 

allometacliloro-,  preparation  of,  1361. 
Phenyl-«M-phenylnaphtliotriazine,    az-, 

metanitro-,  Trans.,  684. 

reduction  of,  Teans.,  704. 

orthonitro-,  683. 

reduction  of,  Trans.,  702. 

parabromo-   and   cbloro-,  Trans., 

690. 

paranitro-,  Trans.,  685. 

reduction  of,  Trans.,  702. 

parasidpbo-,  Trans.,  687. 

Pbenylpbenyltbiosemicarbazide,    ortho- 

cbloro-,  Trans.,  210. 
Phenylpiperidine,  l-ortbamido-,  1245. 

1-parabromo-,  1244. 

Phenylpropylcarbinol,  Trans.,  886. 
Pbenylpropylenepseudosemithiocarb- 

azide,  550. 
Phenyl-)8-pyrazole,  2-,  331. 
Pbenylpyrazolecarboxylic  acid    [1:5-], 

1107. 
Pbenvlpyrazoledicarboxylic      acid, 

[113:  5- J,  1107. 
Pbenylrosindulinesulphonic  acid,  1045. 
Phenylsemicarbazidc,       orthochloro-, 

Trans.,  210. 
Phenylsuccinamic  acid,  parabromo-,  296. 
Phenylsuccinamide,  action  of  potassium 

hypobromite  on,  196. 

bromamido-,  196. 

constitution  of,  197. 

parabromo-.  196. 

Phenylsulphonamic      acid,      dibromo-, 

barium  salt  of,  569. 
Phenyls  ulpbon  eaceton  emercaptole,  568. 
Plienylsulphonecrotonic  acid,  /3-,  204. 
Phenylsvilphoneisocro tonic  acid,  j8-,  203. 
Phenylsulphonic  chloride  as  a  reagent 

for  amines,  49, 
Phenyltetramethylene  dibromide. 

Trans.,  891. 

glycol.  Trans.,  890. 

Phenylthiazole,  /*-,  221. 
Phenylthiocarbimide,    action    of    acetic 

acid  on.  Trans.,  327. 
action  of  benzaldehyde  on.  Trans., 

67. 
action  of  benzoic  acid  on.  Trans., 

67. 

action  of  water  on,  Trans.,  328. 

interaction   of,    with    acetic    acid, 

Trans.,  544. 
■ interaction  of,  with  propionic  acid, 

Trans.,  550. 

preparation  of.  Trans.,  398. 

Phenylthiosalicylic  acid,  1058. 
Phenylthiouramidocinnamic  acid,  ortho-, 

198. 
Phenyltoluylpentane,  207. 


Phenyltriazolecarboxylic  acid,  constitu- 
tion of,  472. 

Phenyltriazoledicarboxylic  acid,  salts  of, 
472. 

Phenyluraci],  imido-,  1007. 

Phenylurazole,  parachloro-.  TranS., 
212. 

Phenyl-j8-ureidopropionic  acid,  197. 

bromo-,   dibromo-,    and    tri- 

bromo-,  198. 

Phenylvaleric  acid,  dcM'ivatives  of,  914. 

Phenylxylylpropane,  «/3-,  207. 

Phlobaphenes,  formation  of,  1287. 

Phloionic  acid,  465. 

Phloroglucinol,  action  of  aniline  and 
paratoluidine  on,  190. 

and  ethyl  succinosuccinate,  rela- 
tionship between,  1485. 

benzenesulphonate  of,  569. 

detection  of  diresorcinol  in  synthe- 
tically prepared,  125. 

formation  of,  in  plants,  605. 

Phospham,  action  of  methyl  or  ethyl 
alcohol  on,  1003. 

Phosphamide,  fluoro-,  1418. 

Phosphates,  alcohol  method  of  estimat- 
ing iron  and  aluminium  oxides  in, 
1138. 

estimation   of    ferric    oxide    and 

alumina  in,  114,  246,  501,  963. 

magnetic  rotation  of,  Proc,  1890, 

144. 

metallic,  electrolysis  of,  in  acid  so- 
lution, 1140. 

Phosphatic  manures,  estimation  of  ferric 
oxide  and  alumina  in,  245. 

Phosphine,  action  of  phosphorous 
chloride  on,  398. 

preparation  of,  397. 

Phosphodichloromuconic  acid.  Trans., 
27. 

Phosphodichloromuconyl  chloride. 
Trans.,  31. 

Phosphododecatungstic  acid,  1159. 

Phosphorescence  of  lithium  compounds 
in  vacua,  249. 

of  minerals  under  the  influence  of 

light  and  heat,  776. 

Phosphoric  acid,  economy  of,  in  the 
growth  of  beetroot,  612. 

estimation  of,  in  rock  analy- 
sis, 768. 

estimation  of,  in  urine,  619. 

pure,  preparation  of,  398. 

soluble,   in   superphosphates, 

Belgian  method  of  estimating,  1289. 

the  citrate  method  of  estim- 
ating, 243. 

total,  estimation  of,  in  ma- 

mires,  1397. 

anhydride,    action  of    phosphoryl 

chloride  on,  Trans.,  202. 
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Phosphorous  acid,  estimation  of,  243. 
anhydride,     action     of     sulphuric 

anhydride  on,  Trans.,  230. 

diamide,  Trans.,  1027. 

oxide,  Trans.,  1019. 

action  of  ammonia  on,  Tbans., 

1026. 
action  of  bromine  on,  Trans., 

1020. 
action  of  hydrogen  chloride 

on,  Trans.,  1022. 
action  of  iodine  on,  Trans., 

1021. 
action  of  light  on,   Trans., 

1019. 
action  of  nitric  peroxide  on. 

Trans.,  1028. 
action    of    phosphorus    tri- 
chloride on,  Trans.,  1029. 
action  of  phosphorus  penta- 

chloride  on,  Trans.,  1028. 
action  of  selenium  on,  Trans., 

1026. 
— action  of  sulphur  on,  Tbaks., 

1022. 
action    of    sulphur    chloride 

on,  Trans.,  1026. 
action  of  sulphuric  add  on, 

Trans.,  1026. 
Phosphorus,    a    new    modification    of, 

Pboc,  1891,  3. 
action  of,  on  sulphuric  anhydride, 

Trans.,  231. 
bromides,  combination  of  ammonia 

with,  398. 
chlorides,  combination  of  ammonia 

with,  398. 
estimation    of,   in  pig-iron,  steel, 

and  iron  ore,  363, 
in  iron,  densimetric  estimation  of, 

961. 
molecular  weight  of,  in  solution, 

260. 
oxides,  compounds  of,  with  sulph- 
uric anhydride.  Trans.,  230. 

oxyfluoride,  264. 

pentafluoride,  action  of,  on  heated 

spongy  platinum,  1433. 

sulphoxide,  Trans.,  1023. 

trichloride,  action   of,  on    organic 

acids  and  water,  170. 

trifluoride,  264. 

trifluorodichloride,  1417. 

Phosphoryl  chloride,  action  of,  on  phos- 
phoric anhydride,  Trans.,  202. 
Photoanethoil,  1347. 
Photographic  method,  new,  138. 
plates,   borax    in   developers    for, 

139. 
sensitisers    for    rays    of    low    re- 

frangibility,  1145. 
Phthalaldehydic  acid,  1369. 


Phthaldehydic  acid,  action  of  potassium 
cyanide  on,  1225. 

Phthalamide,  compounds  of,  with  phen- 
ols, 65. 

Phthaleins,  1029. 

Phthalic  acid,  5-brorao-4-chloro-,  921. 

4  :  5-dichloro-,  921. 

anhydride,  4  :  5-dichloro-,  921. 

chloride,   action    of,    on    phenols, 

1485. 

Phthalicsulphinide,  derivatives  of,  1063. 

Phthalidylhydrazobenzene,  1370. 

Phthalimide,  action  of  hvpobromites 
on,  1217. 

isomeride  of,  1218. 

Phthalimidopropylmercaptan,  j8-,  1473. 

Phthalodiamide,  action  of  hypochlor- 
ites and  hypobromites  on,  1216. 

Phthalyldideitroecgonine,  ortho-,  476. 

Phthalyltaurine,  816. 

Physics  and  chemistry,  energy  content 
in,  1414. 

Physiological  action  and  chemical  con- 
stitution, 1279. 

of  amides,  1282. 

of  aniUdes,  1282. 

of  antipyretics,  602. 

of    beuzenc   and    its  derira- 

tires,  1279. 

of  cocaine,  486. 

of  curare,  487. 

of  definitely  related  chemical 

compounds,  1393. 

of  guaiacol,  99. 

of  hydrazine,  239. 

of  hydrazines,  1280. 

of  lupetidine  and  allied  sub- 
stances in  relation  to  their  chemical 
constitution,  854. 

of  nickel  carbon  oxide,  1130. 

of  nitrobenzenes,  1280, 1281. 

of  nitrophenols,  1281. 

of  ozone,  1531. 

of    potassium    ferrocyanide, 

99. 

of  pyridine,    quinoline,  &c., 

602. 

of  saline  solutions  and  various 

drugs,  601. 

of  saponins,  1531. 

of    soluble    strontium   salts, 

99. 

of  strychnine,  486. 

of   thebame,    narcotine,  and 

their  derivatives,  762. 

Piaselenole,  constitution  of,  394. 

Picene,  boiling  point  of,  1240, 

Pickeringite  from  Tarapaca,  1436. 

Picoline,  a-,  81. 

Picoline,  /8-,  325,  1092. 

Picolinebetaine,  )8-,  and  its  salts,  942. 

PicolinetricarboxyUc  acid,  1096. 


INDEX   OF   SUBJECTS. 


1681 


TPicolinic  acid,  action  of  sodium  amalgam 

on,  734. 
Picolylalkine,  a-,  derivatives  of,  1092. 
Picramidopheno],  ortlio-  and  para-,  719. 
Picric  chloride,  action  of,  on  amines  in 

presence  of  alkali,  Trans.,  714. 
Picroaconitine,  Tbans.,  272. 
Picropharmacolite  from  Missouri,  275. 
Picropodopliyllic  acid,  113i. 
Picropodophyllin,  1134. 
Picroseptdecylamine,  Trans.,  715. 
Picrylazonaphthalenes,  572. 
Picrylnaphthylhydrazines,  571. 
Picrylnitroparaclilorazobenzene,  906. 
Picrylorthochlorophenylhydrazine, 

1043. 
Picry  Iparabroraophenylhy  drazine,  1361 . 
Picrylparachlorazobenzene,  905. 
Picrylparachlorophenylhydrazine,  905. 
Pigment,  cutaneous,  as  an  antecedent  of 

hsemoglobin,  480. 
Pimelic   acid,    isomeric,   from    amylene 

bromide,  1017. 

preparation  of,  Trans.,  825. 

synthesis  of  homologues  of, 

Trans.,  818. 

acids,  289. 

Pinakiolite  from  Sweden,  404. 

Pine  tree  honey-dew  and  honey,  412. 

Pinene,  1081. 

constitution  of,  1242. 

dibromide,  1241. 

Pinenephthalamic  acid,  1086. 

Pinenephthalimide,  1086. 

Pinole  and  its  derivatives,  oxidation  of, 

218. 

glycol,  217. 

diacetate,  217. 

hydrate,  218. 

tribromide,  218. 

Pinus  khasyana,  turpentine   oil   from. 

Trans.,  311. 
Pipecolinic  acid,  preparation  of,  735. 
Pipecolylalkine,  a-,  derivatives  of,  1093. 
Piperazidin,   identity  of,   with  diethyl- 

enediamine,  169. 
Piperazine,  415,  416,  735. 
identity    of,    with     diethylenedi- 

amine,  169. 

nitroso-,  1333. 

non-identity  of  spermine  with,  538. 

Piperidine,  action  of,  on  calciimi  chlor- 
ide, 377. 
action      of     picric     chloride     on, 

Trans.,  716. 

benzyl  derivatives  of,  88. 

derivatives  of,  1244. 

introduction   of   bivaleut   radicles 

into,  1246. 
Piperidine -bases,  behaviour  of,  towards 

aromatic  halogen  compounds,  1245. 
synthesis  of,  1092. 


Piperidinecarhoxylic  acids,  735. 
Piperidinedibromisatin,  1491. 
Piperidyl-1-thiocarbanilide,  1245. 
Piperonal,  bromo-,  derivatives  of,  1474. 

derivatives,  704. 

Piperonaldoxime,  bromo-,  1475. 

orthamido-,  706. 

Piperonalphenylhydrazone,  orthonitro-, 

706. 
Piperonyl,  some  derivatives  of,  Trans., 

150. 
Piperonylacryl  methyl  ketone,  705. 

bromo-,  1475. 

orthonitro-,  705. 

Piperonylacrylic  acid,  Trans.,  152. 
action     of     nitric     acid    on, 

Trans.,  153. 

amido-,  Trans.,  158. 

nitro-,  Trans.,  ]53. 

from        nitropiperonal, 

Trans.,  157. 

salts  of,  Trans.,  154. 

tetrabromo-,  Trans.,  160. 

action      of      potassium 

hydroxide  on,  Trans.,  160. 
a-  and  )8-tribromo-,  Trans., 

163. 
Piperonylethylene,   tribromo-.    Trans., 

161. 
Piperonyllactyl  methyl  ketone,  bromo-, 

1476. 
Piperonylnitrile,  711. 

orthonitro-,  706. 

Piperonyloin,  Trans.,  164. 
Piperylbiguanide,  735. 
Piperylbiguanidine,  839. 
Piperylthiosinamine,  549. 
Piperylpseudothiosinamine,  649. 
Pisum  sativum,  composition  of  the  seeds 

of,  1542. 
constituents  of  the  seed  pods 

of,  606. 
nitrogen  assimilation  bv,  1533, 

1536. 
Pitch,  brewer's,  examination  of,  512. 
Pithecolohium  bigemimim,  alkaloid  from, 

336. 
Pitticite  from  Utah,  275. 
Plant,    action    of    diastase    on    starch 

grains  within  the,  605. 
cells,  chemical  composition  of  the 

membrane  of,  1178. 
nutrition,  substitution  of  mangan- 
ese for  iron  in,  1394. 
Plants,  acquisition  of  atmosphei'ic  nitro- 
gen by,  353,  491. 

assimilation  of  nitrogen  by,  855. 

behaviour  of  tannin  in,  104. 

calcium  and  magnesium  oxalates 

in,  857. 
detection  of  tannin  in,  770. 
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Plants,   direct  absorption  of  ammonia 

compounds  bj,  1545. 

effect  of  copper  compounds  on,  491. 

estimation  of  citric  acid  in,  129. 

formation  of  closed  carbon  chains 

in,  655. 
formation    of    phloroglucinol    in, 

605. 
green,  assimilation  of  mineral  salts 

by,  604. 
presence  and  function  of  diastase 

in,  856. 
presence  and  function  of  sulphur 

in,  606. 
— —  value  of  nitrates  and  ammonium 

salts  as  food  for,  1135. 
Piaster  casts,  hardening  of,  1421. 
Platinic    chloride   and    its   compounds, 

thermochemistry  of,  966. 
compounds  of,  with  hydrogen 

chloride,  1325. 
hydroxide,  action  of,  on  tungstates, 

1323. 
Platinum,  action  of  chlorine  and  carb- 
onic oxide  on,  Teans.,  598. 
action    of    nitrosyl    chloride    on, 

Teans.,  663. 

bromonitro-compounds  of,  807. 

dibromide,  action  of  carbonic  oxide 

on,  Teans.,  603. 

electrical  resistance  of,  5. 

electrolytic  estimation  of,  1140. 

electrolytic  separation  of  cadmium, 

gold,   silver,   and  of  mercury  from, 

1396. 
electrolvtic    sejjaration    of    silver 

from,  1296* 

phosphorus  fluoride,  1433. 

spongy,  very  sensitive,  1321. 

thiocarbide,  19. 

Platinum-compounds,  volatile,  Teans., 

598. 
Platinum-group,  detection  and  estima- 
tion of  the  metals  of,  in  the  presence 

of  other  metals,  1554. 
Platinum-metals,  atomic  weights  of,  885. 
Piumboferrite  fi*om  Sweden,  1435. 
Plumbonacrite,  275. 
Plums,  sugar  from  the  pectin  of,  413. 
Pneumococcus  of  Friedlander,  ferment- 
ations induced  by,  Teans.,  253. 
Podophyllic  acid,  1134. 
Podophylloquercetin,  1134. 
Podophyllotoxin,  1133. 
Poisoning    by   aniline,    chlorates,    and 

mercuric  chloride,  853. 
by  hydrocyanic  acid  applied  to  the 

surface  of  the  eje,  99. 
detection  of  conine  in  a  case  of, 

871. 
Poisons,  action  of,  on  nerve  fibres  and 

periphei'al  nerve  cells,  485. 


Poisons,  organic  and  inorganic,  detection 
and  estimation  of,  in  corpses,  117 

Polarisation,  circular,  of  certain  tartrate 
solutions,  249. 

electromotive  forces  of,  1405. 

Polei,  oil  of,  936. 

Pollucite  from  Hebron,  Maine,  993. 

Polycar  boxy  lie  fatty  acids,  synthesis  of, 
546. 

Polycrase  of  N^orth  and  South  Carolina, 
1329. 

Polymerism  in  mineral  chemistry,  258. 

Polypes  of  the  nose,  analyses  of,  852. 

Potash,  apparatus,  new,  for  elementary 
analysis,  621. 

Potassium  and  sodium  sulphates,  sup- 
posed isomorphism  of,  147. 

bromide  as  indicator  in  chlorimetry, 

615. 

carbonylthiocyanoplatinite,  1165. 

chlorate,    influence    of   potassium 

salts  on  the  solubility  of,  1319. 

cholesteroxide,  299. 

cobalt  oxalate,  1189. 

cyanide,  oxidation  of,  with  potas- 
sium permanganate,  160. 

ferricyanide,  reactions  of,  410. 

ferrocyanide,  physiological   action 

of,  99. 

hydrogen  succinate,  dry  distilla- 
tion of,  1012. 

tartrate,  676. 

estimation  of,  in    wine, 

371. 

influence    of   inorganic 

potassium  salts  on  the  solubility  of, 
974. 

iodate    as    original    standard    for 

iodometry,  acidimetry,  and  alkali- 
metry, 614. 

isopropylsulphonate,  180. 

lead-copper  nitrite,  1157. 

manganate,  decomposition  of,    by 

ammonium  salts,  1159. 

mercuric  sulphates,  879. 

myronate,  818. 

nitrite,  preparation  of,  1321. 

osmiamate,  preparation  of,  1433. 

permolybdate,  988. 

persulphate,  982,  Teans.,  772. 

phloionate,  465. 

platibromonitrite,  808. 

propionate,    thermochemistry     of, 

1313. 

rhodium  nitrite,  80S. 

salts,  magnetic  rotation  of,  Peoc, 

1890,  142. 

molecular  refraction  and  dis- 
persion of,  in  solution,  Tbans.,  595, 
596. 

silocozirconate,  1431 . 

spectrum  of,  137. 
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Potassium   stannicliloride,    hydrate    of, 
1160. 

sulphate,    influence    of   potassium 

halides  on  the  solubihtj  of,  974. 

tungstovanadates,  18. 

Potato    spirit    liquor,    examination    of, 
105. 

sprouts,  solanidine  of,  473. 

Potential,    contact,    difference    of,      of 

metals,  139. 
Powellite,  88G. 

Precipitates,  change  of,  from  the  amor- 
phous to  the  crystalline  form,  875. 
Precipitation,  874. 

Pressure,  effect  of,  on  the  electrical  con- 
ductivity of  liquids,  250. 

influence  of,  on  dissociation,  381. 

of  compressed  gases,  520. 

osmotic  law  of,  522. 

variations  of  certain  high  tempera- 
ture boiling  points,  9. 
Pressures,    critical,    determination    of, 

779. 
Primulihe,    photographic    printing    of, 

139. 
Primuline-group,  dyes  of  the,  195. 
Propaldehyde,    action  of,   on   alcohols, 
284. 

/8-bromo-,  37. 

Propane,  nitro-,  primary,  action  of  alkalis 

on,  Teans.,  431. 
Propanetetracarboxylic  acid,  424. 
Propenylbenzene   and   allylbenzene  de- 
rivatives, discrimination  between,  551. 
Propenyldiphenylureide,  60. 
Propenyltricarboxyhc    acid,    action    of 

bromine  on,  292. 
Propionamide,  thio-,  220. 
Propionic  acid,  ^S-bromo-,  37. 

i8-niti*oso-,  1458. 

thermochemistry  of,  1313. 

Propionitrile,  action  of,  on  organic  acids, 
409. 

molecular  refraction  and  dispersion 

of,  TfiANs.,  296, 
Propionoguauimine,  416. 
Propionylbenzoylethyl  cyanide,  imido-, 

889. 
Propionyldinitrophenol,  447. 
Propionylethyl  cyanide,  oximido-,  889. 
Propionyl-o-naphthol,  447. 

hydrazone,  448. 

Propionyl-a-naphtholazobenzene,  448. 
Propionylpheuol,  447. 

hydrazone,  447. 

Propionylquinol,  447. 

hydrazone,  447. 

Propionylresorcinol,  447. 

hydrazone,  447. 

Propyl,  change  of,  into  isopropyl  in  the 

cumene  series,  45. 
phenyl  ether,  7-bromo-,  1467. 


Propyl,  a-pyridyl  ketone,  and  its  deriva- 
tives, 1505. 

pinacoue  of,  1505. 

i8-pyridyl  ketone   and   its  deriva- 
tives, 1506. 

sulphide,  occurrence   of,  in    Ohio 

petroleum,  1172. 

Propylamine    hydrochloride,    diseleno-, 
1216. 

molecular  refraction  and  dispersion 

of,  Teans.,  296. 

seleno-     and    thio-derivativea    of, 

1216. 

Propylbenzene,  parabromo-a)8-dibromo-, 
898. 

synthesis  of,  685. 

Propylbenzoic  acids,  bromopara-,  1023. 

Propylcyanocamphor,  1499. 

Propyldimethylsuccinic  acid,  829. 

Propylene  diethyl  sulphide,  181. 

diphenyl  sulphide,  181. 

oxide,  heat  of  combustion  of,  633- 

Propylenediphenylsulphone,  181. 

Propyl-group  in  cymene,  nature  of,  686. 

Propylhomopiperidinic  acid,  a-,  467. 

Propylidene  diethyl  ether,  284. 

dimethyl  ether,  285. 

Propylideneacetic  acid,  1453. 

from  malonic  acid  and  from 

orthamidophenol,  821. 

Propylisopropylbenzene,  para-,  and  its 
derivatives,  1023. 

Propylisopropylbenzenes,   synthesis    of, 
686. 

Propylisopropylbenzenesulphonic    acid, 
para-.  686. 

acids,  1024. 

Propylisopropylnitramine,  168. 

Propylnitramine    and    its     derivatives, 
167. 

Propylparatoluidine,  Teans.,  35. 

normal  and  iso-,  Teans.,  33. 

Propylparatolylnitrosamine,  Teans.,  35. 

Propylphthalimide,  /8-bromo-,  1472. 

Propylpiperidone,  j3-,  468,  1246. 

Propylpseudothiosinamine,  549. 

Propylpyridylalkine,  a-,  1505. 

Propyl-7-selenidophthalamic  acid,  1216. 

Propylthiosinamine,  549. 

Propyltoluene,  para-,  synthesis  of,  1022. 

Propyltricarballylic  acid,  546. 

Proteid  absorption,  233. 

in  normal  urine,  1130. 

influence   of,  on   the  digestion   of 

foods  free  from  nitrogen,  344. 

from  gedda  gum,  Teans.,  1061. 

metabolism,   influence   of   alcohol 

on,  1272. 

influence     of    carbohydrates 

on,  846. 

influence  of   muscular  work 

on.  479. 
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Proteid  metabolism,  influence  of  sulph- 
onal  on,  1523. 

requirement  of  healthy  men,  1272. 

Proteids,  a  product  of  the  putrefaction 
of,  948. 

action  of  alcohols  and  aldehydes 

on,  947. 

action  of  salts  on  the  coagulation 

of,  by  heat,  954. 

decomposition  products  of,  590. 

effect  of  certain  organic  acids  on 

the  digestion  of,  751. 

estimation  of,  1302, 1304. 

•  formation  of  nitrogenous  organic 
bases  by  the  decomposition  of,  in  the 
Tegetable  organism,  856. 

heat-coagulation  of,  1521. 

in  food  i*ations  of  grown  animals, 

effect  of  an  increase  in,  753. 
influence  of  oil  or  fat  on  the  di- 
gestibility of,  752. 

new  test  for,  872. 

of  milk,  339,  951. 

of  the  blood,  relation  of  dextrose 

to  the,  350. 

of  the  oat-kcmel,  1285,  1390. 

pathology  of,  7G1. 

synthesis  of,  588. 

Proteoses,  conversion  of,  into  peptones, 

953. 
Protogelatose,  950. 
Protoglutose,  232. 
Protomyosinose,  950. 
Protonontronite,  650. 
Protopine,  229,  844. 
Protoplasm,  toxic  action  of  quinine  on, 

1531. 
Protoveratridine,  231. 
Protoveratrine,  230. 
Protovitellose,  343. 
Proustite  and  pyrargyrite,  273. 
Pseudephedrine,  constitution  of,  1264. 
Pseudochrosia  glomerata,  alkaloid  from, 

336. 
Pseudocodeine,  1121. 
Pseudoconhydrine,  1119. 

formation  of,  from  ethyl  a-pyridyl 

ketone,  1505. 
Pseudociunene,  hexahydro-,  185." 
Pseudocumeneazophenol,  1210. 
Pseudocumenecinnamene,  207. 
Pseudocumidine,  commercial,  1351. 

nitration  of,  693. 

Pseudocumylglyoxylic  acid,  1225. 
Pseudohsemoglobin,  845. 
Pseudojerrine,  88. 

Pseudolutidostyrilcarboxylic  acid,  676. 
Pseudolutidostyrildicaj'boxyUc  acid, 

676. 
Pseud  onitropurpurin,  1078. 
Pseudopeptone,  235. 


Pseudophenylhydrazidomandelic     acid, 

nitroso-,  439. 
Pseudotropine,  1265. 

oxidation  of,  1520. 

Ptomaines,  845. 

formed  in  the  cultivation  of  tlu- 

bacillus  of  swine  fever,  476. 

formed   in   the   decomposition   of 

conglutin,  590. 
influence  of  oivgen  on  the  forma- 
tion of,  1267. 
Pulegonamine  and  its  derivatiyes,  936. 
Pulegone,  936. 

action  of  hydrogen  bromide  on,  937. 

Pidegoneoxime,  936. 

Pump,  sprengel,  automatic,  875. 

modification  of,  524. 

Purpurin,  amido-,  1078. 

nitro-,  1078. 

Pus,  blenorrhagic,  toxalbumin  secreted 

by  the  microbe  of,  1521. 
Tygium  parvijlorum  and  P.  laiifoUum, 

amygdalin  in,  338. 
Pyranilpyroinlactone  and  citraconanil. 

identity  of,  73. 
Pyrargyrite  and  proustite,  273. 
Pyrazole,  derivatives  of,  1106. 
Pjrazoledicarboxylic  acids,  ,8-,  330. 
Pyridine,  benzyl  derivatives  of,  88. 
carbonyl     bromoplatinite     hydro- 
bromide,  1164. 

chlorhydrin,  1388. 

compounds  of,  with  metallic  salts 

732,  838. 

Hantzsch's  synthesis,  1090. 

/3-ketone,  derivatives  of,  1505. 

physiological  action  of,  602. 

Pyridine-bases,  betaines  of,  941. 

hydrated,  oxidation  of,  722. 

of  the    iS-series,   synthetical, 

579. 
Pyridinebetalne  salts,  941, 
Pyridinebetames,  1388. 
Pyridinecarboxylic      acids,     non-nitro- 
genous acids  derived  from,  733, 
Pyridine-derivatives,  synthesis  of,  from 

derivatives  of  a-pyrone,  939. 
Pyridinedicarboxylic  acid,  bromo-,  580. 
Pyridinetricarboxylic  acid,  1097. 
Pyridyl  ketones,  1503. 
Pyrites,  estimation  of  sulphur  in,  496. 
Pyrites-burner-gases,  testing,  496. 
Pyrocinchdnic   anhydride,    preparation 

of,  1456. 
Pyrogallol,  action  of  aldehyde  on,  48. 

benzenesulphonate  of,  569. 

Pyrolusite,  valuation  of,  by   means   of 

hydrogen  peroxide,  245. 
Pyromucic  acid,  295. 

preparation  of,  676. 

preparation  of,  from  furfur- 
aldehyde,  896. 
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Pyrone,  1195, 

constitution  of,  1106. 

synthesis  of,  1333. 

Pyrone,  a-,  derivatives  of,  synthesis  of 

pyridine  derivatives  from,  939. 
Pyropentylene,  1085. 
Pyrroline,    action    of     methyl    alcohol 

on,  1501. 

constitution  of,  1090. 

Pyrrolines,  action  of  hydroxy lamine  on, 

1502. 
Pyruvic  acid  hydrazone,  1333. 


Quartz,  pseudomorphous,  after  stib- 
•nite,  155. 

Quercetin  and  its  derivatives,  1386. 

Querlactone,  1062. 

Quinaldine,  condensation  of  metanitro- 
benzaldehyde  with,  329. 

synthesis  of,  1101. 

Quinaldinesulphonic  acid,  /3-,  constitu- 
tion of,  329. 

Quinaldinic  acid,  oxidation  of,  1096. 

preparation  of,  1096. 

Quinalizarin  and  its  derivatives,  935. 

— —  formation  of,  from  alizarin,  463. 

Quinazolines,  943. 

Quinethyline,  and  its  derivatives,  1518, 

Q.uinic  acid,  constitution  of,  921. 

Quinindole-o-carboxylic  acid,  ortho-. 
Trans.,  758. 

Quinine,  action  of  hydriodic  acid  on, 
1517. 

as  a  protoplasmic  poison,  1531. 

bark,      estimation    of     the     total 

alkaloids  in,  1402, 

conversion  of  cupreine  into,  1121. 

estimation  of,  134. 

mucate.  Trans.,  754, 

sulphate,  analysis  of,  964. 

assay   of,    by   the    ammonia 

process,  772. 

fractional    crystalHsation   of, 

964. 

Quinol  benzenesulphonate  of,  569. 

Quinoldiammonium,  1360. 

Quinoldisulphonic  acid,  dibromo-,  1029. 

Quinoline  alkyliodides,  action  of  alkalis 
on  derivatives  of,  736, 

amido-,  preparation  of,  1509. 

1:3:  4^-bromo-,  82, 

carbonylcliloroplatinite  hydro- 
chloride, 1163. 

2  :  2'-dibromo-,  1248. 

3  :  2'-dibromo-,  1248. 

4  :  2'-dibromo-,  1249. 

hydrazine,  ortho-,  Trans.,  756. 

oxidation  of,  1095. 

physiological  action  of,  602. 


Quinoline,  sulphonation  of,  391. 

1:3:4:  4'-tetrabromo-,  83. 

1:4.  4'-tribromo-,  83, 

Quinolinealkylammonium  hydroxides,, 
oxidation  of,  736. 

Quinolinebenzocarboxylic  acids,  oxida- 
tion of,  1389. 

Quinoline-bases,  formation  of,  1509. 

Quinoline-derivatives,  methiodides  of, 
1247. 

oxidation  of,  1094,  1389. 

Quinolinedioximeanhydride,  580. 

Quinolinedioximes,  580. 

Quinolines,  bromo-,  action  of  hypochlor- 
ous  acid  on,  1248. 

Quinolinesemicarbazide,  ortho-.  Trans., 
758. 

Quinols,  alkyl-,  diphenyl  derivatives 
from,  208. 

Quinolylacetaldehyde,  2'-,  83. 

Quinolylacetic  acid,  2'-,  84, 

Quinolylacetylene,  2'-,  84, 

Quinolyldibromethylene,  2'-,  84, 

Quinolyldibromopropionic  acid,  2'-,  84, 

Quinolyldihydroxy propionic  acid,  2'-, 
84. 

Quinolylpropionic  acid,  2'-,  84. 

Quinone,  chlorobromo,  meta-  and  para-, 
1348. 

constitution  of,  432,  1348. 

dichloride,  1348. 

dichloride  dibromide,  1348. 

tetrabromo-,  1028. 

tetrachloride,  1348. 

Quinonecarboxylic  acids,  455. 

Quinones,  alkyl-substituted,  action  of 
alkalis  and  amines  on,  903. 

orientation  by  conversion  of  para- 

dinitro-derivatives  into,  1199. 

Quinoxaline  from  tetramidotoluene 
sulphate,  192, 

Quinoxaline-series,  new  class  of  fluor- 
escent dyes  of,  747,  1109,  1514. 


Eabbits,  aged,  composition  of  the  bones 
of,  1275. 

Raffinose,  red  sediment  formed  in  a 
solution  of,  813. 

Mamooljia  (ophioxi/lon)  serpentina, 
alkaloid  from,  336, 

Eeaction,  velocity  of,  between  metals  and 
halogens,  1149. 

in  gelatin,  638, 

Reactions  at  high  temperatures  and  pres- 
sures, 258. 

chemical,  dead  space  in,  1150. 

Reduction  processes,  431. 

Reflectometer,  total,  513. 
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Kefraction  and  chemical  constitution  of 
gases  and  vapours,  629. 

estimation  of  the  strength  of  solu- 
tion by  their,  1305. 

in  certain  metals,  373. 

influence  of  the  change  of  volume 

on  mixture  of  two  liquids  on,  2. 

■  molecular,  of  substances  containing 
nitrogen,  373. 

of  various  carbon  compounds, 

Teans.,  290. 

of    various    substances    in 

solution,  Teans.,  589. 

of  fluorobcnzene,  774. 

of  nickel  carbon  oxide,  1322. 

B-efractive     and     rotatory    powers    of 

chemical  compounds,  relation  between, 

138. 
energy,  molecular,  of  some  trietbyl- 

sulphine  derivatives,  1305. 

of  sulphur  dicbloride,  149, 

index  of  pyrone,  1195. 

indices,  measurement  of,  at  high 

temperatures,  513. 

of   liquids,    instrument  for 

comparing,  959. 

of  water,  629. 

power  of  lerulose  and  iDTert  augar, 

1000. 

of  organic  compounds  at  dif- 
ferent temperatures,  Pkoc,  1891, 
115. 

Refractometer,  difference,  1305. 

Rennet  extract,  action  of,  on  casein, 
1272. 

Resin,  estimation  of,  in  soap,  131. 

' from   Thwite's  Doona  geylattica, 

1385. 

oil,  detection  of,  in  oil  of  turpen- 
tine, 870. 

Resorcinol,  action  of  chloral  on,  48. 

action  of  chlorine  on,  689. 

condensation     of     metAniti*obenz- 

aldehyde  with,  1346. 

•         heptachloro-,  090, 

pentachloro-,  689. 

trichloro-,  689. 

test  for,  370. 

Resorcinolphthalimidesulphonic  acid, 
65. 

Resorcinyl  benzenesulphonate,  569. 

Respiration,  human,  air  being  re- 
breathed,  1270. 

see  also  Metabolism,  gaseous. 

Respiratory  changes,  effect  of  acetic  acid 
on,  344. 

exchange  in  animals,  592. 

exchange  of  gases,  1270. 

Retenc,  boihng  point  of,  1240. 

Rhamnitol,  31. 

Rhamnoctonic  acid,  32. 

lactone.  32. 


Rhamnoctose,  32. 
Rhamnoheptonic  acid,  32. 

hydrazide,  32. 

Rhamnoheptose,  32. 

Rhamnohexitol,  32. 

Rharanohexonic  acid,  31. 

Rhaninohexose,  31. 

Rhamnonic  acid,  rotatory  power  of,  44. 

Rhamnose,  estimation  of,  1143. 

Rhamnoseoxime,  664. 

Rhinoliths,  1279. 

Rhizoma    podophylli,   constituents    of, 

1133. 
Rhodanic  acid,  constitution  of,  943. 
Rhodium,  atomic  weight  of,  646. 

double  nitrites  of,  808. 

•^—  electrolytic  estimation  of,  141. 

salts,  ammoniacal,  1325. 

Rhodizonic  acid,  constitution  of,  189. 
Rhodochrosite  from  Franklin  Furnace, 

New  Jersey,  627. 
Rhodonite,  Fowlerite  rariety  of,  from 

New  Jersey,  530. 
Bkyncodia    Macrauika,  alkaloid   from, 

337. 
Rhyolites  from  Sweden,  1437. 
Rice,  manuring  exf)erimenta  with,  1547. 
Rice  meal,  digestibility  of,  595. 
Ricinole'ic  acid,  polymerides  of,  145>i. 
'*  Ricotta  "  from  sheep's  milk,  952. 
Rings  containing  fire  atoms,  constitution 

of,  1090. 
Rohinia    pteudacaciaf     aiaimilation    of 
nitrogen  from  the  air  by,  764. 

nitrogen  asnmilation  of,  1533, 

1534. 
Rock  analysis,  separation  of  titanium, 
chromium,  aluminium,  iron,  barium, 
and  ])hosphoric  acid  in,  768. 
Rocks,  eruptive,  from  the  Cabo  de  Gata, 
26. 

from  Corsica,  1440. 

of  the  eruptive  mass  of  Jablonica, 

652. 

spheruUtic,  from  Co.  Down,  1169. 

Root  nodules  of  the  pea,  607. 
Roseochromium  hydrogen  nitrate,  1327. 
Roseocobalt  hydrogen  nitrate,  1327. 
Roseorhodium  hydrogen  nitrate,  1327. 
Roses,  oil  of,  219. 

detection  of  Turkish  geranium 

essence  in,  1555. 

German  and  Turkish,  323. 

Rosindone,  746. 

bromo-,  1045. 

Rosindonic  acid,  1045. 
Rosindulines,  1044. 
Rosindulone,  746. 

Rotatory  and  refractive  powers  of  chem- 
ical   compounds,    relation    between, 
138. 
dispersion  of  tartrates,  1145. 
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Eotatorj  po\A'er  of  compounds  of  man- 

nitol  with  acid  molybdates,  1443. 
of  gluconic,  galactonic,  and 

rhamnonic  acids,  43. 
cf  grape  sugar,  influence  of 

inactive  substances  on,  1178. 
of  turpentine,  cliauge   of,  on 

keeping,  Thans.,  726. 
• powers  of  caniphols  and  isocaui- 

pbols,  influence  of  solvents  on,  575. 
■         of  levulose  and  invert  sugar, 

1178. 
Eubeanic  acid,  lOOS, 
"  Rubeanwasserstoff,"  1008. 
Rubidium  barium  ditliionate,  802. 

spectrum  of,  137, 

Rubies,  synthesis  of,  15G.         • 
Ruthenium  nitrosochloride,  ammoniacal 

derivatives  of,  401. 
Rje  bran,  arabinoso  from,  33. 


Sabadilla  seeds,  alkaloids  of,  84  i. 

fat  and  ethereal  oil  of,  1284. 

Sabadine,  844. 

Sabadinine,  844. 

Saccharic  acid,  reduction  of,  G77. 

acids,  d-  and  1-,  configuration  of, 

1176,  1445. 
JSaccIiaronii/ces  Hansen ii,  857. 
Saccharose,    inversion    of,    by    hydro- 

cliloric  acid,  535. 
Safranines,  eurhodines,  and  indulidines, 

reactions  between,  1213. 
Safrole,  molecular  refraction   and   dis- 
persion of,  Tkans.,  295. 
Salicjlaldoxime,   isomeric   modification 

of,  193. 
Salicylic  acid,  artificial,   impuiities   in, 

454. 

azo-dyes  from,  1038. 

>  dichloro-,  711. 

nitration   of,    with    nitrous 

acid,  307. 
Salicyldichlorhydrin,  70S. 
Salicylmetahydrazobenzoic  acid,  50. 
Saligeniuoxyacetic  acid,  309. 
Saliva,  human,  diastatic  action  of,  1522. 

influence  of  temperature  on,  1272. 

Salol,  derivatives  of,  915. 

Salt,  effect  of,  on  digestion,  751. 

solutions,  aqueous,  vajjour  pres- 
sures of,  at  0^,  783. 

change  of  colour  of,  1319. 

electrical    conductivity    of, 

141. 

influence  of  water  of  crystal- 
lisation on  the  electrical  conductivity 
of.  141. 


Salts,  conduction  of  electricity  by  the 

vapours  of,  515.  | 
cryohydrates  of  mixtures  of,  388. 

crystalline,    hydrated,     constant 

vapour  pressure  of,  781. 

double  and  complex,  6. 

aqueous  solutions  of,  6. 

solutions  of,  973. 

electrical    resistance    of,    in    the 

Bunsen  flame,  5. 

formation  of,  Proc,  1891,  118. 

in   solution,  osmotic  pressure  of, 

TfiANS.,  344. 

magnetic  rotation  of  solutions  of, 

Peoc,  1890,  143. 

mineral,   estimation   of,    in   wine, 

371. 

mixed,  solubility  of,  in  water,  795. 

Samarium,  atomic  weight  of,  985. 

oxide,  985, 

Sanguinaria  canadensis,  alkaloids  of  the 
roots  of,  843. 

Sanguinarine,  844. 

Sapogenol,  938. 

Saponification  by  means  of  sodium 
ethoxide,  1143. 

Saponin,  938. 

Saponine,  reaction  for,  1562. 

Saponins,  1531. 

physiological  action  of,  1531. 

Sarcoma,  melanotic,  urine  and  blood  in 
a  case  of,  484. 

Scapolite,  conversion  of  a  felspar  into, 
277. 

from  Pennsylvania,  155. 

Scheelite,  proportion  of  molybdenum 
in,  406. 

Schreiner's  base,  759. 

Scopolia  atropoides,  root  constituents  of, 
228. 

Seas,  modern,  silica  and  siliceous  re- 
mains of  organisms  in,  995. 

Sebacic  acid,  dibromo-,  1191. 

Seeds,  leguminous,  chemical  composition 
of  some,  1541. 

nitrogenous  bases  in,  490. 

of  star-anise,  composition  of,  957. 

Selenic  acid,  molecular  refraction  and 
dispersion  of,  in  solution,  Thans.,  593. 

Selenious  acid,  crystals  of,  393. 

molecular  refraction  and  dis- 
persion of,  in  solution,  Tbans.,  593. 

cyanide,  393. 

Selenites,  262. 

Selenium,  393. 

and  tellurium  minerals  from  Hon- 
duras, 153. 

cells,  expei'iments  with,  777. 

chlorides,  dissociation  of,  11. 

estimation  of,  262. 

sulphur  and  tellurium,  isomorph- 
ism of,  1417. 
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Selenodiethylaniline,  696. 
Selenodimethylaniline.  696. 
Selenophtlialide,  1461. 
Selenophthalimidine,  1460. 
S  el  en  tellurium,  153. 
Seminose,  356. 
Senegine,  reaction  for,  1562. 
Sensitisers  for  rays  of  low  refrangibility, 

1145. 
Serpentine  from  Canada,  647. 
Sesame   oil,   detection  of,   in  olive  oil, 

1400. 
Sheep,  influence  of  wool  on  the  material 

exchange  in,  1392. 

milk  of  the,  951. 

Shells,  organic  basis  of,  236. 
Shikimic  acid,  919. 

dibromide,  920. 

Shikimolactone,  bromo-,  920. 
Sideronatrite  from  Chili,  274. 
Sigterite,  a  new  felspar  from  Sigtero,  22, 

1438. 
Silica,  action  of  magnesium  on,  801. 

and  the  siliceous  remains  of  or- 
ganisms in  modem  seas,  995. 

estimation  of,  in  presence  of  iron, 

1397. 
Silicate  containing   copper  and   silver, 

275. 
Silicates,   amorphous,   from    Budapest, 

1438. 

ethereal,    action    of   phosphorus 

oxychloride  on,  814. 

in  soil,  decomposition  of,  by  lime 

and  gypsum,  1135. 
■         natural,  constitution  of,  529. 
new  method  for  decomposing,  619. 

imdetermined  from    the   Kaiser- 

stuhl,  650. 

Silicobromoform,  642. 

Silicon,  action  of  magnesium  on,  801. 

bromiodides,  1419. 

bromochlorides,  981. 

chloride,  action  of  hydrogen  brom- 
ide on,  981. 

action  of  hydrogen  iodide  on, 

800. 

chloriodides,  1418. 

chlorotriiodide  801. 

diiododichloride,  800. 

electrolysis  of  fused  compounds  of, 

1321. 

ethoxychlorides,  action  of  phos- 
phorus oxychloride  on,  1171. 

iodochloride,  800. 

new  form  of,  799. 

selenide,  1418. 

tetrabromide,  molecular  refraction 

and  dispersion  of,  Teans.,  299. 

tetrachloride,  molecular  refraction 

and  dispersion  of,  Teans.,  299. 

Silicophosphoric  chloride,  815. 


Silicopyrophosphoryl  chloride,  1171. 

Silk,  yellow,  the  colouring  matter  of, 
and  its  relation  to  carrotene,  98. 

Sillimanite,  synthesis  of,  22. 

Silver,  action  of  nitrosyl  chloride  on, 
Teans.,  659. 

allotropic,  266,  803. 

and   lead    oxides,    compounds    of, 

Teans.,  1093. 

chloride,  action  of  light  on,  1155, 

1420,  Teans.,  536. 

action  of,  on  water  when  ex- 
posed to  light,  Trans.,  537. 

darkened,  examination  of,  for 

oxygen.  Trans.,  543. 

decomposition  of,  by  light. 

Trans.,  536. 

electrical  resistance  of,  5. 

electrolytic     separation    of,    from 

platinum,  1296. 

estimation  of  small  quantities  of, 

in  lead  flux,  1292. 

. fluoride,  1421. 

influence  of,  on  the  freezing  point 

of  gold,  1161. 

lead  and  zinc,  alloys  of,  267. 

native,  from   the  French  Congo, 

647. 

nitrate  and  hydrogen  arsenide,  re- 
action between,  1154. 

occurrence  of,   in  volcanic   dust, 

277. 

salts,  molecular  refraction  and  dis^ 

persion  of,  in  solution,  Teans.,  596. 

subchloride,  1322. 

Silver- zinc  alloys,  1158. 

Silver-zinc-bismuth  alloys,  1158. 

Slag,  basic,   detection  of    foreign  raw 

phosphates  in,  109. 
Slags,  composition  of,  651. 
Sleepers,  railway,  pickled,  estimation  of 

zinc  and  nitrogen  in,  620. 
Snakes,  organic  basis  of  shells  of  eggs  of, 

236. 
Soap,  estimation  of  cane  sugar  in,  1558. 

estimation  of  resin  in,  131. 

Sobrerol,  Teans.,  313,  315. 

inactive,  Teans.,  318. 

preparation  of,  Teans.,  315. 

Sobrerone,  Teans.,  314. 

Soda,   caustic,    estimation   of    available 

soda  in,  498. 

from  Vesuvius,  23. 

total  and  available,  in  black  ash, 

estimation  of,  497. 
Sodamide,  642. 
Sodium  acetate,  magnetic  rotatory  power 

of  solutions  of,  Teans.,  987. 

aluminate,  analysis  of,  365,  864. 

and  potassium  sulphates,  supposed 

isomorphism  of,  147. 
benzamide,  58. 


INDEX  OF   SUBJECTS. 


1(389 


Sodium  benzenesulpliinate  and  mercap- 

tans,  action  of  iodine  on,  924. 
bisul})liide,  compound  of   alcohol 

with,  1170. 
butyrate,  magnetic  rotatory  power 

of  solutions  of,  Teans.,  988. 

carbonate,  dissociation  of,  364. 

vapour  pressure  of,  782. 

cliloride,  combination  of,  with  am- 
monia, 643. 

effect  of,  on  digestion,  752. 

estimation  of,  in  wine,  1398. 

copper  arsenates,  644. 

phosphates,  1423. 

diacetamide,  58. 

diacetjlbenzidinemetasulplionate, 

313. 

dibenzamide,  58. 

ethoxide,  saponification  by  means 

of,  1143. 
fluoride,   antiseptic   properties  of, 

237. 

commercial,  analysis  of,  498. 

formate,  magnetic  rotatory  power 

of  solutions  of,  Teans.,  986. 
hydrogen  carbonate,  test  for  thio- 

sulphate  in,  498. 

manganites,  hydrated,  645. 

nitrate,  estimation  of  nitrogen  in, 

107. 

nitrite,  preparation  of,  1321. 

nitroprusside,  action  of,  on  animals, 

1393. 
reduction    of    oxygen   compounds 

with,  150. 

rhodium  nitrite,  809. 

pertungstate,  988. 

phenylmercaptide,    action    of,   on 

ethyl  chloracetate,  712. 
preservation    and    properties     of, 

982. 
propionate,      magnetic      rotatory 

power  of  solutions  of,  Teans.,  087. 

thermochemistry  of,  1313. 

pyrophosphite,  conversion  of,  into 

sodium    hydrogen     phosphite,     641, 

799. 
salts,  magnetic  rotation  of,  Peoc, 

1890,  142. 
molecular  refraction  and  dis- 
persion of,  in  solution,  Teans.,  596. 

spectrum  of,  137. 

tungatovanadates,  18. 

Soil  analyses,  958. 

analysis  of,  959. 

arable,  nitrogenous   substance   in, 

492. 
containing  iron  and  chromium  from 

the   Andaman   Islands,  East   Indies, 

958. 
decomposition  of  the  silicates  in, 

by  lime  and  gypsum,  1135. 


Soil,  estimation  of  humus  in,  627. 

peculiar  odour  of,  858. 

sandy,  behaviour  of,  towards  super- 
phosphate, 105. 

with  ammoniacal  solutions,  nitrifi- 
cation in,  Teans.,  485. 

Soils,  bare  and  cultivated,  drainage 
waters  from,  859. 

estimation  of  the  inorganic  con- 
stituents of,  622. 

formation  and  oxidation  of  nitrites 

in,  1545. 

formation  of  nitrates  in,  1395. 

loss  of  nitrates  by,  765. 

nitrification  and  denitrification  in, 

101. 

vegetable,  nitrogen  compounds  in, 

610. 

volatile  nitrogen  compounds 

evolved  from,  611. 

Soja  hispida,  composition  of  the  seeds 
of,  1542. 

Solanidine  of  potato  sprouts,  473. 

Solanine,  reaction  for,  1562. 

Solanum  lycopersicum,  composition  of 
the  fruit  of,  956. 

Solubility,  augmented,  388. 

coefficients,  determination  of,  387. 

of   alkali   salts,   influence   of    the 

hydroxides  on,  1318. 

of  gases  in  water,  384. 

of  mixed  salts  in  water,  795. 

of  mixtures  of  electrolytically  dis- 
sociated substances,  142. 

of  some  substances  in  mixtures  of 

water  and  alcohol,  794. 

Solution,  1412. 

aqueous,   of    organic    substances, 

capillary  constants  of,  1408. 

deduction  from  the  gaseous  theory 

of,  791,  793. 

discussion  on  the  theory  of,  786. 

electrolytic  theory  of,  1405. 

ideas  on,  793. 

objection  raised  to  the  hypothesis 

of  electrolytic  dissociation  in,  1148. 
osmotic  pressure  of  salts  in,  Teans.. 

344. 

The    dissociation    hypothesis   of 

Arrhenius,  255,  521,  638,  874,  966 
972,  1145,  1405,  Peoc,  1891,  105.     ' 

Solutions,  aqueous  cane  sugar,  cryoscopic 

behaviour  of,  972. 
association  versus  dissociation  in 

972. 

colloidal,  nature  of,  1412. 

dilute  aqueous,  of  electrolytes  and 

non-electrolytes,  freezing    points    of 

971. 

cryoscopy  of,  971. 

— — kinetic,  molecular  theory  of, 

637. 
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Solutions,  dilute,  thermal  potential  of, 
786. 

magnetic  rotation  of,  Peoc,  1890, 

141. 

nature  of,  Peoc,  1891,  105—109. 

of  certain  salts,  variation  of  density 

■with  the  concentration  of,  254. 

of  double  salts,  973. 

reduction  of  the  results  of  experi- 
ments on,  with  special  reference  to  the 
hydrate  theory  of  solution,  973. 

salt,  change  of  colour  of,  1319. 

specific  heats  of,  1406. 

strength    of,   estimated    by   their 

refraction,  1305. 

sulphuric  acid,  973. 

vapour  pressures  of,  386. 

Solvents,  distribution  of  a  substance 
between  two,  1148. 

Sophora  tomentosa,  alkaloid  from,  335. 

Sorbinose,  estimation  of,  1143. 

Sorbitol,  d-  and  1-,  configuration  of, 
1176. 

1-,  668,  1173. 

Sorbose,  formation  of,  from  the  juice  of 
movmtain  ash  berries,  658. 

Sorghum  seed,  composition  of,  240. 

Sparteine,  842. 

Specific  gravities  of  oxygen,  hydrogen, 
and  nitrogen,  1416. 

gravity  of  a  liquid,  a  function  of 

its  boiling  point  and  molecular  weight, 
780. 

of  frothy  syrups,  estimation 

of,  142. 

of  blood  in  disease,  761. 

new  method  of  estimat- 
ing, 1123. 

of   solids,   determination  of, 

11. 

of  sulphuric  acid  of  various 

degrees  of  concentration,  150. 

of  viscid  substances,  determi- 
nation of,  520,  1147. 

heat  of  mercury,  632. 

heats  of  some  solutions,  1406. 

inductive  capacity  of  electrolytes, 

778. 

rotatory      power      of      aconitine, 

Trans.,  281. 

■ of  cane-sugar,  action  of 

inorganic  salts  on,  283. 

volumes  of  liquids  and  their  satu- 
rated vapours,  new  method  of  deter- 
mining, Teans.,  37. 

Spectra,  absorption  of  iodine  solutions, 
374. 

new  method  of  investigating  faint 

bands  in,  773. 

of  blue  and  yellow    chlorophyll, 

Teans.,  106. 

of  coated  terminals,  249. 


Spectra     of    elements    of    the    second 

periodic  group,  965. 

of  hydrocarbons,  773. 

of  the  alkali  metals,  137. 

relation     between     the     lines     of 

various,  1,  773. 
Spectrometrical  constants  and  chemical 

constitution   of  epiclilorhydrin,   aoet- 

aldehyde   and    paracetaldehyde,    and 

benzene,  relation  between,  630. 
Spectrum,  absorption,  of  liquid  oxygen, 

773. 
emission,  of  the  ammonia-oxygei. 

flame,  1305. 

of  oil  of  turpentine,  2. 

spark,  of  gadolinium  chloride,  2. 

Spermine,  415,  538,  759. 

identity    of,    with    diethylenedi- 

amine,  169. 
non-identity  of,   with  piperaziue, 

538. 
Spleen,  iron  in  the,  848. 
Spiegeleisen,  the  carbon  of,  646. 
Spirits,  analysis  of,  503. 

estimation  of  fusel  oil  in,  622. 

influence  of  extractive  matter  on 

the  real  alcoholic  strength  of,  865. 
Stachyose,  1446. 

Stannic  acid,  lakes  formed  by,  807. 
chloride,    vapour     pressures     and 

molecular  volumes  of,  Trans.,  911. 
ethide,    molecular   refraction   and 

dispersion  of.  Trans.,  296. 
Stannous  chloride,  molecular  refraction 

and  dispersion  of,  in  solution.  Trans., 

596. 
solutions,  estimation  of  free 

hydrochloric  acid  in,  241. 
Star-anise,  composition  of  the  fruit  and 

seeds  of,  957. 
Starch,  33,  284. 
action  of  potassium  permanganate 

on,  537. 
conversion  of,  into  dextrin  by  the 

butyric  ferment,  659,  1446. 
conversion    products    of,     during 

germination,  357. 

estimation  of,  127,  865. 

effect  of  dissolving  in  hot  glycerol, 

165. 
fermentation    of,    by   the   butyric 

ferment,  660. 
formation  of,  from  formaldehyde, 

1539. 
formation    of,    in     the    grain    of 

wheat,  1285. 
in    leaves,    influence    of    internal 

causes  on  the  presence  of,  604. 
influence  of   salt  in  the  formation 

of,    in    vegetable    organs    containing 

chlorophyll,  856. 
influence  of  salt  on  the  quantity 
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of,  contained  in  the  vegetating  organs 
of  Lepidium  sativum,  1133. 
Starch,  new  fermentation  of,  128 J;. 

potato,  acidity  of,  358. 

Starch- grains,    action    of    diastase    on, 

within  the  plant,  605. 
Steam,  dissociation  of,  143, 
Stearic  acid,  a-amido-,  1336. 

o-bromo-,  1336. 

isonitroso-,  54'1. 

new  derivatives  of,  1335. 

Stearin,  stearic  acid,  paraffin,  and  wax, 

analysis  of  a  mixture  of,  1400. 
Steel,  detection  and  estimation  of  small 

quantities  of  aluminium  in,  501. 

estimation  of  manganese  in,  963. 

estimation  of  phosphorus  in,  363. 

molecular  changes  in,  1308. 

passive  state  of,  250. 

Stereochemistry  of  thechlorhydrins,  7"96. 
Sterilisation  of  organic  liquids,  use  of 

liquefied  carbonic  anhydride  for,  854. 
Strontium,  calcium,  and  barium,  sepa- 
ration of.  111. 
——  chloride,  vapour  pressure  of,  782. 
detection  of,  in  presence  of  barium, 

364. 

hydride,  1156. 

salts,  soluble,  physiological  action 

of,  99. 

•  separation  of  barium  from,  110. 

tungstovanadates,  18. 

airconate,  1432, 

Strychnic  acid,  1262. 

methiodide,  1262. 

Strychnine,  1262. 
— —  action  of,  486. 

distillation  of,  with  lime,  86. 

melting  point  of,  86. 

mucate,  Teans,,  754. 

trichloro-,  86. 

Strychnol,  1262. 

Suberin,  465. 

Suberinic  acid,  466. 

Substitution,    direct,    in    the    aromatic 

series,  429. 
Substitution-derivatives,   formation    of, 

Peoc,  1891,  62. 
Sucoinamic  acid,  175. 
Succinazone,  1502. 
Succinic  acid  and  its  bromo-derivatives, 

bromination  of,  1191. 
decomposition    of,    by    sun- 
light in  presence  of  a  uranium  salt, 

1013. 

monoximes  of,  823,  1191, 

substitution     derivatives    of, 

891. 
synthesis  of  alkyl  derivatives 

of,  1192. 
Succinic  acid-derivatives,  explanation  of 

isomerism  in,  892. 


Succinic  acid-group,    dynamical   hypo- 
thesis in  its  application  to,  892. 

theoretical    results     of 

study  in,  892. 
Succinic  acids,  dioximido-,  825. 

a-  and  ,8-oximido-,  824, 

anhydride,  /3-oximido-,  825. 

Succinimide,  action  of  hypobromites  on, 

1216. 
Succinodiphenyldihydrazine,  1502. 
Sugar,  cane-,  action  of  certain  inorganic 
salts     on     the    sp.    rot.    power    of, 
283. 
and  milk,   molecular  refrac- 
tion and  dispersion   of,  in   solution, 
Teaj^s.,  591. 

cryoscopic       behaviour       of 

aqueous  solutions  of,  972. 

estimation  of,  Teans.,  46. 

estimation  of,  in  soap,  1558. 

inversion  of,  by  hydrochloric 

acid,  535. 

estimation  of,  in  blood,  248,  504, 

1399. 

H estimation  of,  in  milk,  127. 

estimation  of,  in  wines,  1557. 

estimation  of,  in  urine,  1559. 

from  the  pectin  of  plums,  413. 

fruit-,  reduction  of,  412, 

grape-,  and  its  isomerides,  configu- 
ration of,  1173,  1445. 
influence    of     inactive    sub- 
stances  on  the    rotatory    power  otV 
1178. 

in  beetroot,  loss  of,  103. 

in  blood,  destruction  of,  596. 

effect  of  medicines,  especially 

of  valerian  extract,  on  the  destruction 
of,  754, 

invert,  estimation  of,  in  molasses, 

769. 

refractive  power  of,  lOOO. 

rotatory  power  of,  1178. 

r  milk-,  estimation  of,  1298. 

production    of     tannin    from,    in 

plants,  104. 

raw,   estimation   of  ash   in,    127, 

1297. 

solubility  of,  in  mixtures  of  water 

and  alcohol,  536. 

wood-,  659. 

Sugar-beet,    experimental  plots   of,   at 

arignon  in  1890,  493, 
Sugars,    action    of,   in    the    organism, 

1526. 
estimation  of,  with  copper  potas- 
sium carbonate  solution,  125,  1298. 

in  mushrooms,  103, 

oximes  of,  664, 

present  in  fungi,  954. 

use   of    phenylhydrazine  for   the 

estimation  of,  1143, 
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Sulplianilic  acid,  action  of  carbamide  on,    ! 

1066. 
action  of  picric  chloride  on, 

Tea^ts.,  717. 
Sulphanilide,  569. 
Sulphanilidocarbamic  acid,  1066. 
Sulphates,  magnetic  rotation  of,  Peoc, 

1890,  143. 

titration  of,  115. 

Sulphides,     inorganic,     estimation     of 

sulphur  in,  107. 

native,  formation  of,  1434. 

Sulphines,  aromatic,  714. 
Sulphite  liquor,  43. 
Sulphobenzeneazo-ar.-octohjdro-a- 

naphthaquinoline,  1260. 
■Sulphobenzeneazo-ar.-octohvdro-jS- 

naphthaquinohne,  1514. 
Sulphobenzeneazotetrahydro-a-naph- 

thaquinoline,  1259. 
Sulphobenzenediazoamidomethylpara- 

toluidine,  1203. 
Sulphobenzenediazoamidotetrahvdro-3- 

methylquinoline,  1255. 
Sulphobenzidorthocarboxylic  acid,  1058. 
Sulphonal,    influence    of,    on    proteid 

metabolism,  1523. 
Sulphonamic  acids,  aromatic,  569. 
Sulphonation  of  quinoline  and  phenol, 

391. 
Sulphone  derivatives,  1067. 
Sulphones,  hydrolysis  of,  180,  1229. 

stability  of,  towards  alkalis,  1068. 

substituted,  567. 

unsaturated,  1067. 

Sulphonic  acids,  aromatic,^  method  for 

the  isolation  of,  1226. 
chlorides,   behaviour  of,  towards 

tliiophenols  and  thioalcohols  in  pre- 
sence of  alkalis,  720. 

iodides,  aromatic,  718. 

action  of  zinc  ethyl  on, 

719. 
Sulphonic-group,  catalytic  reduction  of, 

237. 
Sidphoparatoluic  acid,  ortho-,  and  its 

derivatives,  1228. 

anhydride,  ortho-,  1229. 

Sulphophenylazoethyl-a-naphthylamine 

1239. 
Sulphophenylazo-o-naphthol,  para-, 

1074. 
Sulphophthalic  acid,  a-,  1064. 
Sulphur,  crystalline   form   and   optical 

properties  of  Engel's  crystalline  modi- 
,    fication  of,  977. 
dichloride,  molecular  vreight  and 

refractive  energy  of,  149. 
volumetric      estimation      of, 

617. 

estimation  of,  1137. 

estimation  of,  in  copper,  362. 


Sulpliur,  estimation  of,  in  inorganic 
sulphides,  107. 

estimation  of,  in  iron,  1549. 

estimation  of,  in  pyrites,  496. 

in  coal,  estimation  of,  1137. 

Magnus's  "  black,"  877. 

molecular  weight  of,  in  solution, 

260. 

"  neutral,"  and  metabolism,  1523. 

not  combined   with   hydrogen   in 

illuminating  gas,  detection  of,  862. 

— ^  occurrence  of  in  marine  muds  and 
nodules,  and  its  bearing  on  their  mode 
of  formation,  994. 

— —  presence  and  function  of,  in  plants, 
606. 

property  of,  1416. 

selenium  and  tellurium,  isomorph- 
ism of,  1417. 

two  new  modifications  of,  976. 

vapour  density  of,  381. 

Sulphuric  acid,  action  of,  on  metals,  260. 

free,  detection  of,  in  wines, 

768. 

free,    in    chalybeate   wnfrr-, 
1410. 

in     natural     and     plastered 

wines,  1551. 

mode  of  combination  of,  in 

plastered  wines,  768. 

of  various  dejc^rees  of  concen- 
tration, specific  gravity  of,  160. 

purification  of,  for  Kjeldahl's 

process,  617. 

solutions,  973. 

properties    of,     Pboc, 

1801,  105. 

volatility    of,     at     ordinary 

temperatures,  977. 

Sulphuric  acid  chamber  exit  gMe«,  test- 
ing, 497. 

Sulphuric  anhydride,  action  of  phos- 
phorus on,  Tbans.,  231. 

compounds  of  oxides  of  phos- 
phorus with,  Tkans.,  230. 

Sidphurous  anhydride  and  hydrogen 
sulphide,  estimation  of,  498. 

disinfecting  powders,  analysis  of, 

124. 

waters,  analysis  of,  116. 

Sidpliuryl  chloride,  function  of  the 
chlorine  in,  Peoc.,  1891,  60. 

holoiide,  978. 

peroxide,  978. 

Superphosphate,  behaviour  of  sandy  soil 
towards,  105. 

Superphosphates,  Belgian  method  of 
estimating  the  soluble  phosphoric  acid 
in,  1289. 

estimation  of  water  in,  110. 

the  soluble  phosphoric  acid  com- 

ix)unds  of,  880. 


INDEX   OF   SUBJECTS. 


1693 


Surface,  free,  of  liquids,  1150. 
Surface-tension  of  the  halogens,  257. 
Sweat,    excretion  of    nitrogen    in   the, 

350. 

of  the  horse,  349. 

Swedes,  digestibility  of,  595. 
Sychnodymite,  a  new  cobalt  ore,  1167. 
Syrups,  frothy,  estimation  of  the  specific 

gravity  of,  142. 


T. 


Taherncemoiitana  sphetrocarpa,  alkaloid 
from,  337. 

Tachydrite,  synthesis  of,  405. 

Taenite,  27. 

Tallow,  analysis  of,  130. 

saponification  of,  1144. 

Tamarugite,  from  Tarapaea,  1436. 

Tannic  acid  of  oak  wood,  1061. 

Tannin,  70. 

behaviour  of,  in  plants,  104. 

conversion  of,  into   benzoic   acid, 

1481. 

detection  of,  in  plants,  770. 

detection  of,  in  urine,  964. 

estimation  of,  in  hops,  870. 

estimation  of,  in  tea,  132,  1302. 

estimation    of,    in    wines,     1399, 

1557. 

extracts,    action    of    phenylhydr- 

azine  on,  70. 

molecular  weight  of,  146. 

of     algarobilla    and     myrobalans, 

938. 

Tannins,  decolorised,  manufacture  of, 
70. 

origin  of,  1395. 

Tantalite  from  the  Black  Hills,  South 
Dakota,  886. 

Tartar,  analysis  of,  372. 

Tartaric  acid,  combinations  of,  with 
potash  or  soda  in  solution,  1019. 

comparison  of    methods  for 

estimating,  128. 

constitution  of  aqueous  solu- 
tions of,  1018. 

estimation  of,  129. 

estimation  of,  in    the  crude 

products  of  tartaric  acid  factories, 
129. 

estimation  of,  in  wine,  371. 

free,  estimation  of,  in  wines, 

1399. 

inactive,  formation  of,  by  the 

oxidation  of  phenol,  1020. 

sensitive  reaction  of,  867. 

acids,  dextro-  and  Isevo-,  thermo- 
chemistry of,  969. 

Tartrate  solutions,  polarisation  of  cer- 
tain, 249. 

VOL.  LX. 


Tartrates,  rotatory  dispersion  of,  1145. 

thermochemistry  of,  967. 

Tea,  amount  of  theine  in,  358. 

Chinese,  examination  of,  1302. 

estimation  of  caffeine  in,  372. 

estimation  of  tannin  in,  132,  1302. 

estimation  of  theme  in,  134,  372, 

964,  1302. 
Tellurium,    detection,    separation,    and 

estimation  of,  242. 

sulphur  and  selenium,  isomorph- 
ism of,  1417. 

volumetric  estimation  of,  Teans., 

58,  238. 
Temperature,   effect  of,   on    refraction 

and  dispersion,  Teans.,  290. 
influence  of,  on  germinating  barley, 

Teans.,  665. 
influence  of,  on  refractive  power, 

Peoc,  1891, 115. 
influence  of,  on  the  limits  of  the 

explosion  of  gaseous  mixtures,  975. 
Temperatures,  critical,  determination  of, 

779. 
Terbia,  equivalent  of,  17. 
Terebenthene,     action     of     aluminium 

chloride  on,  1084. 

action  of  bromine  on,  1085. 

amido-,  action  of  phthalic  anhydr- 
ide on,  1086. 

hydrochlorides,  Teans.,  728. 

oxidation  of,  in  sunlight,  Teans., 

311,  315. 

thermochemistry  of,  1315. 

Terebic  acid,  action  of  alcoholic  am- 
monia on,  1384. 

action  of  aniHne  on,  1384, 

Terephthalic  acid,  heats  of  combustion 

and  formation  of,  376. 
hydro-,  heats  of  combustion 

of,  1147. 

acids,  bromonitro-,  1056. 

Terpene,  a  new,  1086. 

hydrate,  molecular  refraction  and 

dispersion  of,  in  solution,  Teans.,  591. 

in  the  oil  from  compressed  gas, 

1085. 

Terpenes,  217,  1078,  1240,  Trans.,  311, 
648,725. 

and    allied    compounds,   Teans., 

311. 

and  ethereal  oils,  217. 

general  account  of  the,  1078. 

olefinic,  655. 

presence  of  ethylene  linkings   in, 

464,  1084. 

Terpenylic  acid,  dry  distdlation  of,  79. 

Terpilene  dihydrochloride,  molecular 
refraction  and  dispersion  of  in  solu- 
tion, Teans.,  591. 

Terpine,  1084. 

Terpinene,  1084. 

5  u 
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Tetrabenzylacetonedicarboxylic    acid , 

674. 
Tetracetyldiamidothymol,  188. 

acetate,  188. 

Tetracetylethyldiresorcinol,  76. 
Tetradecylmalonamic  acid,  821. 
Tetrad ecylmalonic  acid,  821. 
Tetradyinite  from  Arizona,  154. 
Tetragalactangeddic  acid,  Teans., 

1069. 
Tetrahydro-1-amidoquinaldine,  1256. 
Tetrahydrobenzoic  acid  and  its  deriya- 

tives,  1053. 
Tetrahydrobenzoic  acid,  A^-,  1481. 
Tetrahydrobenzoic  acid,  A--,  derivatives 

of,  1482. 
Tetrahydro-l :  3-dimethylquinoline, 

1255. 
Tetrahydro-1-methylquinoline,  1253. 

3-amido,  1254. 

Tetrahydro-3-methylquinoline,  1254. 

1-amido-,  1255. 

Tetrahydro-l-niethylquinoline-3-azo- 

benzenesulphonic  acid,  1254. 
Tetrahydro-3-methylquinoline-l-azo- 

benzenesulphonic  acid,  1255. 
Tetrahydro-1-methylquinolinesulphonic 

acid,  1257. 
Tetrahydro-l-methylquinoline-3-9ulph- 

onic  acid,  1257. 
Tetrahydro-3-methylquinoline8ulphonic 

acid,  1257. 
Tetrahydro-^-naphtha(iuinaldine,  1511. 
Tetrahydro-a-naphthaquinoline,  1258. 

paramido-,  1259. 

Tetraliydro-j8-naphthaquinoline,  1510. 
Tetrahydro-o-naphthoic  acid,  ar-,  1380. 
Tetrahydro-j3-naphthoic  acid,  1381. 
Tetrahydronaphtliylene      chlorhvdrin, 

1072. 

. oxide,  1073. 

Tetrahydronaphthyl phenol,  571. 
Tetrahydrophenyhnethylfurfuran,    pro- 
perties of,  Teans.,  194. 
Tetrahydroquinaldine     and     benzalde- 

hyde,  condensation  of,  1102, 
Tetrahydroquinoline,  benzyl  derivatives 

of,  88. 

• conversion  of,  into  isatin,  722. 

homologues  of,  1253. 

Tetrahydroterephthalic  acid.  A*-,  heats 

of  combustion  and  formation  of.  376. 
Tetrahydroxyanthraquinoline,  1240. 
Tetrahydroxyanthraquinone,  935. 

boiling  point  of,  1240. 

Tetrahydroxybutanetricarboxylic      acid, 

547. 
Tetrahydroxydiphthalyl,  1372. 
Tetramethoxydihydrodipbthalyl,  1373. 
Tetramethoxydiphthalyl,  1371. 
Tetramethoxydiphthalyldicarboxylic 

acid,  1372. 


Tetraraethoivquinhydrono,    tetrachlor-, 

905. 
TetramethTlbenzhydroletricarboxylic 

acid,  1372. 
Tetramethylbenzidine,  457. 
Tetramethyldiamidochlorethoxyquin- 

one,  904' 
Tetramethyldiamidodiphenyltolyl- 

methane,  paranitro-,  727. 
Tetramethyldiamidophenylmethane, 

action  of  sulphur  on,  189. 
Tetramethylene  glycol,  164. 
Tetraraethylenedinitraniine,  164. 
Tetramethylglutaramidine  platinochlor- 

ide,  62. 
Tetramethy-lisoallylene,  997. 
Tetramethylsuccinic  acid,  290. 
Tetramethylsuccinimide,  290. 
Tetramethylsuccinphenylimide,  290. 
Tetrammoncuprammonium      bromide, 

399. 
Tetraphenylcrotolactone,  action  of  alco- 
holic ammonia  on,  Teans.,  144. 
action  of  methylamine  on,  Teans., 

147. 
Tetraplienylpyrrolone,     reduction      of, 

Teans.,  145. 
Tetrapropylglutaramidine      derivatives, 

62. 
Tetrapropylsuccinimidine  salt?,  37. 
Tetrarabinantrigalactangeddic      acid, 

Teans.,  1035. 
Tetrathiocarbamidammonium    bromide, 

Teans.,  384. 

chloride,  Teans.,  386. 

iodide,  Teans.,  385. 

Tetrazodiphenyl,  570. 
Tetrazodipbenyldisulphonic  acid,  930. 
Tetrazotic  acids,  1038. 
Tetrethoxyquinhydrone,  tetrachlor-,  905. 
Tetrethyl  parachloroquinonedimalonate, 

455. 

paradichloroquinoldimalonate,  455. 

paramidoquinonedimalonate,  455. 

Tetrethylacetonedicarboxylic  acid,  674. 
Tetrethylammonium     .  bromide       and 

iodide,  compounds  of  with  thiocarb- 

amide,  Teans.,  387. 
Tetrethyldiamidophenylditolylmethane, 

nitro-  and  amido-derivatives  of,  728. 
Tetrethylglutaramidine  platinochloride, 

62. 
Tetrethylsuccinamidine     hydrochloride, 

37. 
Tetrethylsuccinimidine     hydrochloride, 

37. 
Tetric  acid,  1182,  1187. 

and  its  homologues,  1187. 

Tetrole-rings,  constitution  of,  1195. 
Thallium,  action  of  nitrosyl  chloride  on, 

Teans.,  657. 
chlorochromate,  1422. 


INDEX  OF  SUBJECTS. 


1695 


Thallium  chromate,  reactions  of,  1422, 

estimation  of,  1295. 

iodide,  solubility  of,  1295. 

potassium  sulphide,  action  of  hy- 
drogen on,  16. 

Thebaine,  physiological  activity  of,  762. 

Theine,  amount  of,  in  tea,  358. 

estimation    of,    in    tea,    134,  372, 

964,  1302. 

Thermal  expansion,  method  of  deter- 
mining, for  equal  quantities  of  heat, 
142. 

potential  for  dilute  solutions,  786. 

Thermochemistry  of  aspartic  acid,  ma- 
il'  Ionic  chloride,  and  tartrates,  967. 

of  bibasic  organic  acids,  968. 

of  dextro-  and  Isevo-tartaric  acids, 

969. 

of  fats  and  fatty  acids,  11. 

of  huraic  acid  from  sugar,  1456. 

■ of    organic    chlorine    compounds, 

1310. 

of  platinic  chloride  and  its  com- 
pounds, 966. 

of   products  of    oxidation  of   uric 

acid,  1448. 

of  propionic  acid  and  alkali  pro- 
pionates, 1313. 

of  the  camphene  series,  1313. 

Thermochemistry.     See  also  Heat. 

Thermometer,  platinum,  determination 
of  boiling  and  freezing  points  by 
means  of,  251. 

Thermometers  of  Jena  glass,  rise  of  the 
zero  point  of,  8. 

platinum,  standardising,  1146. 

Thermonatrite  from  Vesuvius,  23. 

Thiamides,  action  of  aldehydes  on,  831. 

action  of  alkylene  bromides  on,  701. 

action  of  ethylenediamineon,1003. 

Thianhydro-compounds,  formation  of, 
1048. 

Thiazole,  /i-bromo-,  745. 

yu-chloro",  745. 

Thiazole-a-carboxylic  acid,  )ti-amido-,  743. 

Thiazole-derivatives  from  bromopyruvic 
acids  and  from  ethyl  bromaceto- 
acetate,  742. 

Thiazoledicarboxylic  acid,  /i-amido-,  224. 

Thiazoles,  220. 

nitroso-derivatives  of  the,  1515. 

Thiazole-series,  diazo-compounds  of  the, 
225. 

Thiazoletriazole,  1516. 

Thiazole-yellow,  195. 

Thiazoline,  /x-nitrosoimido-,  1515. 

Thiazylacetic  acid,  ^-amido-,  743. 

Thienyloximidoacetic  acid,  /3-,  444. 

Thienylphenylketoximes,  446. 

Thioaldehydes,  aromatic,  1050. 

Thiocarbamide  and  methyl-  and  ethyl- 
ammonium  salts,  Teans.,  391. 


Thiocarbamide,  benzyl   derivatives    of, 
Teans.,  551. 

compound    of    triethylammonium 

bromide  with,  Trans.,  390. 

compound  of,  with  diethylammo- 

nium  bromide.  Trans.,  389. 

compounds    of,   with    ammonium 

haloid  salts.  Trans.,  384. 

compounds  of,  with   tetrethylam- 

monium  bromide  and  iodide,  Teans., 
387. 

constitution  of,  548,  Trans.,  394. 

methylene  derivatives  of,  1339. 

new      additive      compounds      of. 

Trans.,  383. 

Thiocarbamides,  1474. 

action  of  hydroxylamine,  ethoxyl- 

amine,  and  benzyloxylamine  on,  558. 

aromatic,  preparation  of,  Trans., 

196. 

substituted,      action      of      acetic 

anhydride  on.  Trans.,  396. 

and  ammonium  bromide, 

Trans.,  386. 

Thiocarbethamidophenol,  53. 

Thiocarbimides,  action  of,  on  hydroxyl- 
amine, 1222. 

Thiocarbomethylorthamidophenol,  54. 

Thiocarborthamidophenol,  52,  53. 

Thiocyanamidocinnamic      acid,     ortho- 
meta-,  199. 

Thiocyanates,  alkali,  decomposition  of, 
1170. 

metallic,  electrolysis  of,  1170. 

Thiocyanic  acid,  reaction  of,  128. 

Thiocy  anopropylphthal  imide,  1473. 

Thioflavin,  195. 

Thionyl  bromide,  716. 

Thionylamines,  310,  715. 

Thionylaniline,  310,  715. 

Thionylbenzidine,  717. 

Thionylchloranilines,  717. 

Thionylethylamine,  718. 

Thionylmethylaniline,  74. 

nitroso-,  74. 

Thionylnitranilines,  717. 

Thionylorthotoluidine,  717. 

Thionylphenylhydrazone,  717. 

Thionyltribromaniline,  717. 

Thiophen,    behaviour  of,  with   phenyl- 
hydrazine,  1342. 

Thiophenic  acid,  a-,  heats  of  combustion 
and  formation  of,  376. 

Thiophens,   brominated,  oxidation  pro- 
ducts of,  427,  893. 

Thiosulphate,  test  for,  in  sodium  hydro- 
gen carbonate,  498. 

Thiosulphates,  879. 

Thiosulphonates,   action   of   phosphoric 
chloride  on,  927. 

Thiosulphonic  acids,  aromatic,  719. 

action  of  reagents  on,  719, 
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ThiosulphoDic    acids,   aromatic,   and 

aliphatic,  926. 
Thiosulphonic   acids,   aromatic,  thioan- 

hydrides  of,  924. 
Thiouramidocinnamic  acid,  ortho-,  198. 

para-,  199. 

Thiouramidoximes,    condensation    pro- 
ducts from,  560. 
Thiouvinuric  acid,  742. 
Tliiovanadates,  989. 
Thioxantlione,  1058. 
Thorium  dioxide,  action  of  magnesium 

on,  802. 

hydride,  802. 

Thymol,  899. 

hygroscopic  behaviour  of,  1497. 

, orthobromo-,  899,  900. 

' test  for,  370. 

Thymol-derivatives,  constitution  of,  46, 

188. 
Thymolorthosulphonic  acid,  parabromo-, 

potassium  salt  of,  899. 

salts  of,  899. 

Thymolparasulphonic  acid,  orthobromo-, 

899. 
Thymoquinone,  2-bromo-,  899. 

dioxime,  297. 

Thymoquinone-derivatives,  constitution 

of,  47,297. 
Thymyl  acetate,  dinitro-,  47. 

benzoate,  dinitro-,  46. 

Timbo,  poisonous  constituents  of,  938. 

Timboin,  938. 

Timbole,  939. 

Tin,    action    of    nitrosyl    chloride   on, 

Trans.,  661. 

• and  antimony,  separation  of,  366. 

detection    and    estimation    of,    in 

corpses,  121. 
gold,  and  cadmium,  freezing  point 

of  triple  alloys  of.  Trans.,  936. 

ores,  dry  assay  of,  247,  502. 

oxide,    action    of   magnesium  on, 

802. 
Tin-lead  alloys,  melting  points  of,  644. 
Tin-zinc  alloys,  267. 
Tin-zinc- bismuth  alloys,  1158. 
Tissue  fibrinogens,  1524. 
Tissues,  deposits  of  iron  and  glycogen 

in  the,  1274. 
Titanic  anhydride,  action  of  magnesium 

on,  802. 
Titaniferous  garnet  from  North  Caro- 
lina, 155. 
Titanite  from  Magnet  Cove,  Arkansas, 

1330. 
Titanium,  detection  and  estimation  of, 

1295. 
estimation   of,   in    rock    analysis, 

768. 
tetrachloride,  molecular  refraction 

and  dispersion  of,  Traxs.,  299. 


Tobacco  plants,  the  climatic  conditions 
for  the   development   of  nicotine  in, 
858. 
.  Tolhydrylamine,  para-,  1479. 

Tolhydrylcarbamide,  para-,  1479. 

Toiualloxazine,  1342. 

Toluamide,  a-,  59. 

w-clilorometa-,  1344. 

Toluazophenine,  1046. 

Toluene,  consecutitive  tetramido-,  192. 

orthochloro-orthonitro-,      Tbans., 

1017. 

orthonitro-,  1197. 

parabromo-,  action  of  chlorine  on, 

44,  1020. 

sulphate,  tetramido-,  192. 

Tolueneazochlorobenzene,  ortho-,  557. 

para-,  556. 

Tolueneazophenyl,  meta-,  557. 

ortho-,  556. 

Tolueneazophenyl  phosphate,  ortho-, 
557. 

— — para-,  556. 

Toluenecinnanicne,  207. 

Toluenedisulphothiosulphonic  anhydr- 
ide, 924. 

Tolueneorthosulphonic  acid,  parafluoro-, 
1226. 

Tolueneparasulphonic  chloride,  con- 
densation of  amido-acids  with,  203. 

Toluenes,  1:2:4-  and  1:3:4-,  pre- 
paration of,  1462. 

Toluenesulphonamide,  para-,  1227. 

Toluenesulphonic  acid,  para-cliloro-, 
bromo-,  and  iodo-,  1227. 

paranitro-ortho-,  73. 

iodide,  para-,  718. 

Toluenesulphotliiosulphonic  onh  vdride, 
924. 

Toluenethiosulphonates,  action  of  ethyl 
chlorocarbonate  on,  926,  927. 

Toluenethiosulphonic  thioanhydride, 
924. 

Toluic  acid,  w-amidometa-,  1345. 

w-chlorometa-,  1344. 

disulphaminepara,  1375. 

Toluidine  allocinnamate,  para-,  833. 

dinitrometa-,  187. 

meta-,  nitration  of,  692. 

metachloropai-a-,  1466. 

ortho-,      ortho-     and     para-nitro- 

derivatives  of,  Trans.,  1013. 

ortho-,  sulplionation  of,  1490. 

orthonitrometa-,  187. 

orthonitro-ortlio-,  reduction  of,  in 

alkaline  solution,  Trans.,  1015. 

parauitro-ortho-,  reduction   of,   in 

alkaline  solution,  Trans.,  1015. 

thionylpara-,  310. 

Toluidines,  nitro-ortho-,  displacement  of 
the  aniido-group  in,  by  chlorine. 
Trans.,  1017. 
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Toluidines,  ortlio-  and  para-,  compounds 
of  metallic  sulphites  with,  1031. 

ortho-,  para-  and  ortho-nitro-,  re- 
duction of,  in  acid  solution.  Trans., 
1016. 

Toluidinemetasulphonic  acid,  ortho-, 
1490. 

para-,  1490. 

Toluidobenzoic  acid,  metaraidopara- 
(ortho),  306. 

(para)-,  306. 

metanitropara (ortho)-,  306. 

(para)-,  306. 

Toluidoethylphthalimide,  ortho-,  1207. 

para-,  1207. 

Toluidotricarballjlic  acid,  ortho-,  680. 

Toluquinaldine,  ortho-,  oxidation  of, 
1095. 

Toluquinoline,  amidopara-,  325. 

amidortho-,  327. 

nitro-ortho-,  327. 

nitropara-,  325,  327. 

orthamidochloropara-,  327. 

orthamidopara-,  327. 

■  orthonitropara-,  327. 

Toluyl  ieoeyanate,  meta-,  201. 

Toluylchlorisoquinoline,  meta-,  202. 

Toluylcyanocamphor,  ortho-,  1499. 

Toluyldioxamide,  908. 

TolujlenearaidiQediniethoxybenzenyl- 
carboxylic  acid,  746. 

Toluylenediamiue,  dinitrometa-,  192. 

physiological  action  of,  1281. 

Toluylenediaminebenzylidenesulpl^iOnic 

acid,  metapara-,  sodium  salt  of,  721. 
Toluylenedimethoxyphthalamidoue, 

746. 
Toluylenedioxamethane,  907. 
Toluylenedioxamic  acid,  908. 
Toluylnitromefchane,  meta-.  201. 
Toluylthiamide,  ortho-,  701. 

para-,  702. 

Tolyl  ethyl  ketone,  para-,  and  its  nitro- 

derivatives,  1052. 
methyl  ketone,   para-,  derivatives 

of,  1021. 
oxidation      of, 

1364. 
naphthyl  sulphides,  1238. 

phenyl     ketone,      para-,      stereo- 
chemical isomerides  of,  68. 

Tolylacetic  acid,  para-,  metanitro-  and 
dimetanitro-,  1365. 

preparation  of,  1365. 

Tolylallylsemithiocarbazide,  ortho-,  550. 

para-,  550. 

Tolylallylsulphone,  para-,  1067. 
Toiylazopanicreseloil,  para-,  214. 
Tolylazoparacresol,  ortho-,  213. 
Tolylazo^henetoil,  ortho-,  212. 

para-,  212. 

Tolylazophenol,  ortho-,  212. 


Tolylazorthocresol,  ortho-,  212. 

para-,  213. 

Tolyl benzyloxythiocarbamide,    ortho-, 

558. 
Tolylbromacetic  acid,  para-,  1366. 
Tolylcyanamide,  ortho-,  558. 
Tolyldihydrotolutriazine,  para-,  841. 
Tolyldisazophenol,  ortho-,  212. 
Tolyldisazorthocresol,  ortho-,  212. 

para-,  213. 

Tolylglycocine,   para-,   fusion   of,    with 

alkalis,  928. 
Tolylhydrazoparacreseto'il,  para-,  214, 
Tolylhydrazoparacresol,  ortho-,  213. 
Tolylhydrazophenetoil,  para-,  212. 
Tolylhydrazorthocresol,  para-,  213. 
Tolylhydroxythiocarbamide,  ortho-,  558. 
Tolylimidonethylene  ethylene  bisulph- 
ide, para-,  895. 
Tolyliudigo,  ortho-,  837. 
Tolylisoquinoline,  202. 
Tolylmethylbenzylhydroxypyrimidine, 

para-,  470. 
Tolylmethylethylhydroxypyrimidine, 

para-,  469. 
Tolylniethylpyrazoloneketoparatolyl- 

hydrazone,  para-,  Tkans.,  340. 
Tolylorthophenyleneguanidine,      para-, 

1470. 
Tolylorthotoluyleneguanidine,        para-, 

1470. 
Tolyloxamefchane,  amido-,  907. 
Toljloxamio  acid,  amido-,  833. 
Tolyloxamide,  amido-,  834. 
Tolyloxanilide,  amido-,  834. 
Tolylphenylhydroxypyrimidine,     para-, 

470. 
Tolyl phenylketoxime,  meta-,  1480. 

ortho-,  1480. 

Tolylpiperidine,  1-para-,  1244. 
Tolylpropylene,  /3-p:ira-,  1021. 
Tolylpropylenepseudosemithiocai'bazide, 

ortho-  and  paxM-,  550. 
Tolylthiazoline,  /u-ortho-,  701. 

para-,  701. 

Tolylthiocarbamide,    para-,    action     of 

acetic  anhydride  on,  Tbans.,  4U3. 
Tolylthiocarbamide,  meta-,  preparation 
of,  TjiANS.,  403. 

ortho-,     preparation    of,    Tuans. 

402. 

para-,  preparation  of,  Tra.vs.,  404. 

Tomatoes,  composition  and   anatoinical 

structure  of  the  fruit  of,  955,  956. 
Tourmaline,  cheudcal  nature  of,  24. 
Toxalbumin  secreted  by  the  microbe 

blenuorhagic  pus,  1521. 
Toxicological  observations,  772. 

investigations,  detection  of  mei  curj^ 

in,  8  ;4. 
Transfusion  of  mixtures   of   blood  and 
salt  solution,  317. 

5   w   2 
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Trees    with   red    leaves,    cblorophyllic 

assimilation  of,  102. 
Trehalose,  1000. 

in  mushrooms,  103. 

TViacetie    acid,    c-lactone    of,    Tbans., 

607. 
action   of    bromine   on, 

Tbans.,  612. 

reactions  of,  Tkaxs.,  614. 

Triacetin,  preparation  of,  1183. 
Triacetyldiamidothjmol,  188. 
Triacetylethenyltetramidotoluene,  192. 
Triacetylgallamide,  1220. 
Triacetylgentisein,  1244,  1386. 
Trianisin,  708. 
Triarabinantetragalactangeddic        acid, 

Trans.,  1071. 
Triarabinantrigalactangeddic  acid, 

Tbans.,  1037. 
Triazine-derivatives,    nomenclature    of. 

Trans.,  679. 
Triazines,  nitro-,  reduction  of,  Tbaioi., 

701. 
substituted,        preparation        of, 

Trans.,  679. 
Triazine-series,  Tbans.,  678. 
Triazobenzene,  696. 
Tribenzamide,  58. 
TribenzoKn,  708. 

Tribenzovlpropane,  1:2:3-,  681. 
Tribenzyl  phosphate,  1016. 
Tribenzylamine,  action  of  bromine  on, 

189. 

boiling  point  of,  1240. 

Tribrassidin,   heats  of  combustion  and 

formation  of,  11. 
Tricalcium    phosphate,    action    of,   on 

monocalcium  pliosphate,  880. 
Tricarballylic  acid,  680. 

new  synthesis  of,  423, 

Tricarballylorthotoluidic  acid,  680. 
Trimrballyl})honylhydrazidic  acid,  680. 
Tricresotin,  708. 

Tricyclic  systems,  reduction  of,  1258. 
Tridymite,  preparation  of,  22. 
Trierucin,    heats    of    combustion    and 

formation  of,  11. 
Triethoxybutane,  286. 
Tricthoxypropane,  285. 
Triethyl  aconitoxalate,  424. 
Triethylamine,  action  of,  on  diisobutyl- 

amine  oxalate,  377. 
molecular  refraction  and  disjiersion 

of,  Trans.,  295. 
Tnethylammonium  bromide,  compound 

of  tliiocurbamide  with,  Tbans.,  390. 
Triethylenetetramine,  414. 
Triethylisoxazole,  Trans.,  432. 
Triethylsulphine,  derivatives,  molecular 

refractive  energy  of,  130'>. 
Tngalactangeddic  acid.  Trans.,  1043. 
Triglycerides  of  aromatic  acids,  708. 


Trihydrarine  dihydriodide,  264. 
Trihydroxyalizarin-blues,  1382,  1383. 
Trihydroxyanthraquinoline,  1240. 
Trihydroxybenzenes,       formation        of" 

tannins  from,  1395. 
Trihvdroxvglutaric  acid,  inactive,  1177, 

1446. 
Trihydroiytetrahydrobenzoic  acid,  920. 
Trilaurin,    heats    of     combustion    and 

formation  of,  11. 
Trimerite  from  Sweden,  404. 
TrimethyhicetuldehTde,  99S. 
Trimethylacetonitriie,     polvmeride    of, 

1170. 
Trimethylamine   carbonyl   iodoplatinite 

hydrio<lide.  1164. 
Trimethylcarbinol.  998. 
Trimethylene,  action  of  chlorine  on,  159. 
chloro-,    and     some    allied    com- 
pounds, reaction  capacity  of,  888. 

cyanide,  imidoethers  from,  61. 

molecular  refraction  and  dis- 
persion of.  Trans.,  295. 

dichloro-,  and  its  dibromide,  159. 

diphenyl  ether,  1468. 

iodide,   molecular    refraction   and 

dispersion  of,  Trans.,  295. 
mono*   and   di-chloro-,    action    of 

bromine  on,  888. 

phenyl  ethyl  ether,  146s 

relation  between  the  sp«H't roniet il- 
eal constants  and  chemical  constitution 

of,  631. 
Trimethylenediethylsulphone,  181. 
Trimethyleneditoly  Isulphone,  1 229. 
Trimethylethyl  alcohol,  998. 

trimethylacetate,  998. 

Trimethylethylene,  halogen  derivatives 

of,  533,  810. 
Trimethjlgallamide  and   ita  reduction, 

1218. 
Trimethylgallyl  alcohol,  1219. 
Trimethjlguanicil,  539. 
Trimethylisoxazole,  Trans.,  413,  429. 
Trimethylparapbenylenediamine,  1032. 
Trimethylsuccinic  acid,  828,  1016. 
and    dimethylglutaric     acid, 

relative  properties  of,  669. 

acids,  stereoisomeric,  669. 

Trimethylthiazole,  223. 
Trimethylxylidvlammonium  iodide, 

1205. 
Trimyristin,   heats   of  combustion   and 

formation  of,  11. 
Triphenvl-l-2-hydronaphthazoniura 

hydroxide,  [1-2-3-],  IK  9. 
Triphenylmethane  and  its  homologues, 

hydroxy-nitro-dcrivatives  of,  1378. 
Triphenylmcthane-group,    dves  of   the, 

727. 
Triphenvlmethaneorthocarboxvlic    acid, 

1462.' 


INDEX   OF   SUBJECTS. 


16^)9 


Triphenylthiazole,  222. 
Triphenyltriaraidobenzone,  nitroso-,  190. 
Triphenyltriiiitrophloroglucinol,  102G. 
Tri  propylamine,    molecular     refraction 

and  dispersion  of,  Trans.,  296. 
Triquinjlcarbinol,  1106. 
Triquinylmetliane   and   its    derivatives, 

1106,*1262. 
Trisalicylin,  708. 

Tritetrahvdroquinaldylmethane,  1103. 
Trithieny'l,  427. 

hexabromide,  428. 

tribromo-,  428. 

Tritliienyltrisulphonic  acid,  428. 
Tritolyltriamidobenzene,  nitrosotripara-, 

190. 
Tritopine,  227. 
Troilite,  synthesis  of,  990. 
Tropic  acid,  749. 
Tropidine    and    its    bromo-derivatives, 

90. 
Tropine,  1121. 

allocinnamate,  833. 

aurochloride,  1121. 

cinnamate,  833. 

merciirochloride,  1122. 

oxidation  products  of,  749. 

Truxillic  acids,  amido-,  1496. 

nitro-darivatives  of,  1495. 

Trypsin,  influence  of   temperature  on, 

J271. 
Try})tic  enzymes,  gelatin   as  a  reagent 

for  the  detection  of,  1523. 
Tuberculin,  proximate  analysis  of,  1283. 
Tungstates,  action  of  platinic  hydroxide 

on,  1323. 
Tungsten,   new   oxygen    compound  of, 

988. 
Tungstovanadates,  18. 
Turkey-red  oil,  542,  665. 
estimation  of  fatty  mat- 
ter in,  1560. 
Turpentine,  Tkans.,  725. 
action    of   hydrogen    chloride   on. 

Trans.,  728. 

detection  of  petroleum  in,  217. 

estimation     of,      in     paints     and 

vai-nishes,  1302. 
hydrochloride,  conversion  of,  into 

camphene      hydrochloride,     Trans., 

730. 
increase  of  rotatory  power  of,  on 

keeping,  Trans.,  726. 

sp.  rot.  power  and  sp.  gr,  of,  217. 

oil  of,  detection  of,  in  essence  of 

lemons,  1497. 
oxidation    of,    in     sunlight, 

Trans.,  311,  315. 

oils,  Trans.,  311. 

Tiilophora    asthmaiica,  alkaloid   from, 

"1266. 
Tylophorine,  1267. 


Tyrosine,  condensation  of,  with  beuzene- 
sulphonic  chloride,  203. 


u. 


Ulexine,  946. 

and  cytisine,  differences  between, 

334. 

Ultramarine,    artificinl,   discovery    and 

early  manufacture  of,  400. 
Uuianganite  from  the  Argentine,  1435. 
Umbelliferoneacetic  acid,  fi-,  672. 
Uramidocinnamic  acid,  ortho-,  198. 
Uramidotolyloxamethane,  908. 
Uramidotolyloxaniic  acid,  834. 
Uramidotolyloxamide,  908. 
Uraninite,    occurrence   of   nitrogen    in, 

527. 
Uranium,  detection  of  minute  quantities 

of,  360. 

selenites,  262. 

Urea,  acetate,  1448. 

elimination  of,  in  fever,  1530. 

estimation  of,  132,  133,  759,  1561. 

estimation  of,  in  urine,  512. 

excretion  of,  in  liver  diseases,  758. 

influence  of  muscular  work  on  the 

output  of,  35(). 
rapid  method  of  estimation  of,  in 

urine,  133. 

the  soluble  ferment  of,  ICO. 

Ureides  from  normal  acids,  1448. 
Urethanotolyloxamic  acid,  834. 
Uric  acid,  estimation  of,  in  urine,  1297. 
: —  excretion  of,  in  cases  of  leu- 

camia,  483. 
formation  of,   in  the  animal 

organism,  1340. 
influence   of    drinking   large 

quantities  of  water  on  the  excretion 

of,  348. 
products  of  the  oxidation  of, 

1448. 
salts,  artificial   formation  of 

sphaeroliths  of,  760. 
Uric  acid-group,  azines  of,  1341. 
Urine,  bacterial,   detection   of  albumin 

in,  136. 

calcium  salts  in,  484. 

carbohydrates  in,  1392. 

detection  of  acetone  in,  624. 

detection  of   bile  constituents  in, 

135. 

detection  of  tannin  in,  964. 

detection  of  urochloralic   acid  in, 

624. 

diastatic  ferment  in,  760. 

estimation  of  acetone  in,  370. 

estimation  of  iodine  in,  1288. 

estimation  of  phosphoric  acid  in, 

619. 
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Urine,  estimation  of  sugar  in,  1559. 

estimation  of  urea  in,  512. 

estimation  of  uric  acid  in,  1297. 

■  estimation  of  urobilin  in,  1278. 

excretion  of  balsams  in,  600. 

hsematoporphjrin   in,   601,    1130, 

1279. 
human,  nitrogenous  substances  in, 

1277. 
in   a  case  of  melanotic   sarcoma, 

484. 

indigo  red  (indirubin)  in,  850. 

influence  of  the  administration   of 

ncids  and  alkalis  on  the  reaction  of, 

1528. 

normal,  proteid  in,  1130. 

optical  estimation  of  albumin  in, 

1403. 

passage  of  naphthol  into,  98. 

rapid  method  of  estimating  urea 

in,  133. 

unusual  pigment  in,  601. 

volumetric  estimation  of  albumin 

in,  627. 
volumetric  estimation  of  chlorides 

in,  495. 

xanthine  substances  in,  1528. 

Urobilin,  estimation  of,  in  urine,  1278. 

in  various  diseases,  1278. 

Urochloralic  acid,  detection  of,  in  urine, 

624. 
Uropepsin,  483. 
Uro-phosphates,  98. 
Uroptyalin,  483. 
Urotrypsin,  483. 
Utahite  from  New  Mexico,  274. 


V. 


Valeria  officinalis  var.  angustifoha, 
239. 

Valerian  extract,  effect  of,  on  the  destruc- 
tion of  sugar  in  the  blood,  754. 

Valeric  acid,  ^-amido-,  from  the  putre- 
faction of  proteids,  948. 

diisonitroso-,  417. 

Vanadic  acid,  estimation  of,  in  vana- 
diotungstates,  247. 

Vanadiotungstates,  estimation  of  vanadic 
acid  in,  247. 

Vanadium  fluorides,  88  i. 

Vapour  densities,  determination  of,  635. 

den«!itv,  experiments  on,  253. 

of  ammonium  chloride,  1407. 

of  sulphur,  381. 

pressure,  constant,  781. 

of  a  mixture  of  two  volatile 

liquids,  1407. 

of  copper  potassium  sulphate 

chloride  and  its  solutions,  783. 


Vapour   pressure  of  water  up    to    200 

atmospheres,  1407. 
pressures   of   acetic  acid,  Thans., 

903. 
of  carbon  tetracliloride   and 

stannic  chloride.  Trans.,  911. 
of  dibenzjl  ketone,  Trans., 

626. 
of    homologous    compounds, 

969. 

of  mercury.  Trans.,  629. 

— —  of  solutions,  386. 

of   some   aqueous   salt   solu- 
tions at  (f,  783. 
Vapours,   dissociation  of,  by  the  silent 

discharge,  143. 
refraction  and  chemical  constitu- 
tion of,  629. 
saturated,  new  method   of  deter- 
mining    the     specific     volumes     of, 

Trans.,  37. 
Varnishes,  estimation  of  turpentine  in, 

1302. 
Vaselin,  estimation  of  fats  in,  1401. 
Vegetable-cell  mtmbranes,  chemical  com- 
position of,  238. 
Vegetable-organism,  action  of  veast  on, 

237. 
Vegetables,    estimation  of  pentoses  in, 

768. 
Velocity  coetHcients  of  bases,  1413. 
of  lactone  formation  in  the  case 

of  certain  hydroxy  acids,  822. 
of   reaction    between   bromic   and 

hydriodic  acids,  influence  of  mineral 

acids  on,  14-4. 
between  metals  and  halogensj 

1149. 

in  gelatin,  638. 

of    the    halogenisation    of     fatty 

hydrocarbons,  145. 
Veratrine,  585. 

reaction  for,  1562. 

Veratroidine,  87. 

Veratronitrile,  712, 

Veratrum  album,  alkaloids  of,  87. 

alkaloids  of  the  rhizome  of, 

230. 
Vertebrates,  relative  alkalinity  of  blood 

of,  348. 
Vesuvian,  composition  of,  651. 
Vicia  faha,  artificial   infection  of,  with 

BacUlus  radicicola,  1539. 
sativa,  composition  of  the  seeds  of, 

1542. 
Vicine  in  seeds,  490. 
Viuvl  alcohol,  heat  of  combustion   of, 

633. 
Violan    and   anthochroite,    identity    of, 

407. 
Viscid  substances,  determination  of  the 

sp.  gr.  of,  520,  1147. 
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Viscosity  of  liquid  carbon  compounds 
and  its  relation  to  chemical  constitu- 
tion, 380. 

Yitellin,  crystalline,  342. 

Vitelloses,  342. 

Vivianite,  curious  occurrence  of,  156. 

Voacangafoitlda,  alkaloid  from,  337. 

Volcanic  dust,  occurrence  of  silver  in, 
277. 

Volumes,  molecular.  See  Molecular 
volumes. 

specific.     See  Specific  volumes. 

Volumetric  analysis,  the  true  or  Mohr's 
litre  for,  1548. 


w. 


Waluewite  from  the  Ural,  531. 

Water  and  alcohol,  solubility  of  some 
substances  in  mixtures  of,  794. 

determination  of  the  critical  tem- 
perature and  pressure  of,  779. 

distilled,    detection    of   traces   of 

copper  in,  620. 

estimation  of,  in  butter,  1300. 

estimation  of,  in  minerals,  766. 

estimation  of,  in  superphosphates, 

110. 
estimation  of  oxygen  dissolved  in, 

616. 
estimation    of    the    hardness     of, 

1554. 
examination  of,  for  contamination 

by  gas-works,  117. 

expansion  of,  8. 

hot,  compressibility  of,  634. 

solvent  action  of,   on  glass, 

034. 
measurement   of   the    quantity  of 

light  that  enters,  2. 
mineral,  of  Penon  do  los  Banos, 

Mexico,  279. 
of  crystallisation,  influence  of.  on 

the  electi'ical  conductivity  of  salt  solu- 
tions, 141. 
recognition   of   the   neutrality  of, 

1136. 

refractive  indices  of,  629. 

sea,  diffusion  of  fresh  water  into, 

970. 
vapour  pressure  of,  up  to  200  atmo- 
spheres, 1407. 

volumetric  composition  of,  976. 

Waters,     chalybeate,     containing    free 

sulphuric  acid,  1440. 

drainage,  composition  of,  765. 

" from    bare    and    cultivated 

soils,  859. 
from    hot    springs    in     Ferguson 

Island,  280. 


Waters,  mineral,  estimation  of  free  and 

combined     carbonic     anhydride     in, 

862. 
estimation    of     lithium     in, 

1292. 
natural,  estimation  of  hardness  of, 

116. 
potable,  estimation  of  nitrates  in, 

Teans.,  320. 
estimation     of     nitric      and 

nitrous  acids  in,  496. 

sulphurous,  analysis  of,  IIG. 

Wax,  complete  chlorination  of,  812. 
paraffin,   stearin  and  stearic  acid, 

analysis  of  a  mixture  of,  1400. 

white,  composition  of,  625. 

Wernerite  from  Chili,  1438. 
Wheat,  Bordeaux,  analyses  of,  1286. 
cultivation  of,  in  a  sterile  siliceous 

soil,  104. 
development  of,  and  formation  of 

starch  in  the  grain,  1285. 
Wheat-bran,  ai'abinose  from,  33. 
Wine,  detection  of  artificial  coloration 

in,  1563. 

detection  of  nitrates  in,  961. 

detection  of  nitric  acid  in,  1551. 

estimation  of  dissolved  solids  in, 

123. 
estimation  of  hydrogen  potassium 

tartrate,  free  tartaric  acid,  malic  acid, 

and  mineral  salts  in,  371. 

estimation  of  malic  acid  in,  128. 

estimation  of  sodium  chloride  in, 

1398. 

fig-,  1135. 

volumetric  estimation   of   glycerol 

in,  369. 
Wine-lees,  analysis  of,  372. 
Wines,  analyses  of,  359. 
detection  of  free  sulphuric  acid  in, 

768. 
estimation  of  sugar  and  tannin  in, 

1557. 
estimation  of  tannin  and  fx'ee  tar- 
taric acid  in,  1399. 
extraction  of  the  colouring  matter 

of,  1563. 
natural   and   plastered,    sulphuric 

acid  in,  1551. 
plastered  and  mixed  with  sulphuric 

acid,  distinction  between,  123. 
condition   of   the   sulphuric 

acid  in,  123. 
mode  of  combination  of  sulph- 
uric acid  in,  768. 
Wood-gum,  659. 
Wood-sugar,  659. 

Wool,  influence  of,  on  the  material  ex- 
change in  slieep,  1392. 
Work,  muscular, and protcid  metabolism, 

596,  847. 
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Wort,  analysis  of,  368. 
Wurtzite,  synthesis  of,  990. 


Xanthine  bases,  formation  of  the  ani- 
mal organism,  1340. 

Xanthines  in  urine,  1528. 

Xanthoxalanil,  902. 

Xanthoxalotoluidil,  903. 

Xenotime,  occurrence  of,  as  an  accessory 
constituent  of  rocks,  993. 

Xylalphthalide,  dinitro-,  201. 

meta-,  200. 

nitro-,  201. 

Xylalphthalimidine,  meta-,  201. 

nitro-,  201. 

Xylan,  659. 

Xylene,  commercial,  occurrence  of  ethyl- 
benzene  in,  1197. 

3  :  6-diamido-4  :  5-dichlororthc-, 

1201. 

— —  dinitrobromometa-,  1245. 

-^—  3  :  6-dinitro-4  :  5-dichlorortho-, 
1201. 

ortho-,  chlorobromo-,  nitro-derira- 

tives  of,  921. 

derivatives  of,  921. 

Xylenecinnameno,  meta-,  207. 

ortho-,  207. 

para-,  207. 

Xylenedisulphonethylamide,  meta-,  74. 

Xyienedisulphonic  acid,  bronio-,  74. 

chloro-,  74. 

para-,  and  its  derivatives,  1374. 

Xylenes,  molecular  refraction  and  dis- 
persion of,  Trans.,  295. 

Xylenesulphonic  acid,  meta-,  73. 

iodo-,  73. 

Xylidine,  adjacent,  ortho-,  1203. 

o-mcta-,   compounds    of    metallic 

sulphides  with,  1031. 

meta-,  nitration  of,  692. 

Xylidines,  ortho-,  nitration  of,  692. 
X'ylidoethylphthalimide,  1208. 
Xylitol,  668. 

Xy Ionic  acid,  668. 

Xylo-3  :  6-quinol,  4  :  5-dichloro-,  1201. 

Xyloquinoline,  amidometa-,  328. 

• nitrometa-,  328. 

Xylo-3  :  6-quinone,  4  :  5-dichloro-,  1201. 
Xylose,  659,  667. 

configuration  of,  1175,  1446. 

estimation  of,  1143. 

from  Maize  cobs,  1001. 

Xylyl  ethyl  ketone,  meta-,  564'. 

methyl  ketone,  4-chlorometa-,  912. 

para-,  1053. 

Xylylantipyrine,  1363. 
Xylyl-2  : 3-dimethylpyrazolone,  a-meta-, 
1363. 


Xylylene    bromide,    ortho-,    action    of 

ammonia  on,  1353. 
Xylylglycolhc  acid,  meta-,  564. 

para-,  564. 

Xylylglyoxylic  acid,  meta-,  564. 
Xylylhydrazine,  a-meta-,  1362, 
Xylylmethylpyrazolone,  a-meta-,  1363. 
Xylylthiocarbimide,  meta-,  preparatiork 

of,  Teans.,  405. 


T. 


Yeast,  action  of  hydrogen  fluoride  and! 
of  fluorides  on,  1532. 

action  of,  on  the  animal  and  vege- 
table organism,  237. 

apparatus  for  the  manufacture  of 

pure,  352. 

metaphosphoric  acid  in  the  nuclei 

of,  477. 

pure,  manufacture  of,  1532. 

Yttrium  hydride,  1157. 

Y'ttrium-earths,  separation  of,  1425. 

Yttrium-group,  earths  of  the,  984. 


z. 


Zero,  absolute,  determinations  to  test  tho 
validity  of  Persons's,  519. 

Zinc,  action  of  nitrosyl  chloride  on. 
Trans.,  656. 

and  manganese,  separation  of,  963. 

carbonate  and  silicate,  estimation 

of,  in  calamine  containing  lead,  863. 

^—  chemically  pure,  cause  of  the  shght 
solubility  of,  in  acids,  983. 

chloride,   action   of  ammonia   on, 

1157. 

chromites,  basic,  987. 

electrical  resistance  of,  5. 

electrolytic  estimation  of,  as  amal- 
gam, 1553. 

estimation  of,  in  pickled   railway 

sleepers,  620. 

ethyl,    action    of    liquid    carbonic 

anhydride  on,  288. 

molecular  refraction  and  dis- 
persion of,  Teans.,  296. 

metallic,   estimation    of,    in    zinc 

dust,  fc63. 

propionate,    formation  of,   by  the 

action  of  carbonic  anhvdride  on  zinc- 
ethyl,  288. 

selenites,  262. 

spectrum  of,  1. 

sulphate,  new  variety  of,  992. 

sulphide,  behaviour  of  preparation* 

of,  881. 
new  variety  of,  154. 

sulphite,  basic,  1157. 
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Zinc  tannate,  70. 

volumetric  estimation  of,  113. 

Zinc-bismuth  alloys,  1158. 
Zinc -lead-tin  alloys,  267. 
Zinc-silver  alloys,  1158. 
Zinc-silver-bisrauth  alloys,  1158. 
Zinc-silver-lead  alloys,  267. 
Zinc-tin-bismuth  alloys,  1158. 


Zircon  from  Australia,  1169. 

from  North  Carolina,  155. 

Zirconates   of   the  alkalis  and  alkaline 

earths,  1431. 
Zirconic  anhydride,  action  of  magnesium 

on,  802. 
Zirconium  hydride,  802. 


Page 

Line 

1002 

11 

1118 

13 

1163 

20 

2 

1273 

5 

1403 

5 

ERRATA. 
Vol.  LVIII  (Abstr.,  1890). 

from  bottom, /or  "  (C5NH3Me)<„H:2PtCl6  "  read 

''  (C5NH3Me2)2,H2PtCi6." 
„     top  „     "  isomerides "  r€a(^  "  isomeride." 

„       „  „     "  Malic  orthotoluidide "  reac?  "  Malic  orthotoluil." 

„     bottom,    „     '*  Malic  jS-naphthalide "      „     "  Malic  jS-naphthil." 
„       „  „     "  ketones "  read  '*  ketoximes." 

„     top  „     "2H2O"       „      "H2O." 


32 

5 

from  bottom. 

for 

)) 

4 

5> 

5) 

delete 

:> 

»> 

J> 

» 

for 

Vt 

bottom 

43 

21 

>5 

top, 

,, 

45 

20 

5» 

bottom, 

,^ 

56 

bottom, 

)) 

105 

10 

bottom. 

202 

bottom, 

,, 

207 

3 

>' 

top, 

>> 

» 

20 

» 

11 

J1 

bottom. 

5> 

301 

7 

?> 

top. 

;j 

353 

18 

J> 

>? 

„ 

377 

9 

}> 

bottom. 

insert 

519 

26 

top. 

for 

540 

9 

,, 

bottom, 

5? 

587 

9 

,, 

top 

653 

26 

>J 

bottom, 

j> 

676  top, 
700  2 

748  13 

749  25 

777        10 

777  bottom, 
828        21 


Vol.  LX  (Abstr.,  1891). 

" -61-1"  rm<i" -61-4." 

"  approximate." 

"  + 11-6  "  read  "  + 14'0." 

"-51-2"     „     "-50-8." 

"  Glyconic  "  read  "  Gluconic." 

"  Cumine "       „      "  Cumene." 

"  Sipptir^lbenzalhi/drazine''    read    "  Sipjpur^l' 

hydrazine.''^ 
"  Stocklasa  "  read  "  Stoklasa." 
"  alutamine  "      ,,    "  glutamic  acid." 
"  phenyltoluylpentane"      read    "  phenyltoluyl- 

propane." 
"  Duismore  "  read  "  Dinsmore." 
"  o^-phenylmetatoluylpropane  "  read 

*'  a)3-phenylparatoluylpropane." 
"hydroxyazobenzene"  read  "  hydro xyazoxybenz- 

ene." 
"these  plants"  read  "peas." 
"  oxalate  "  after  "  diisobutylamine." 
"  Heat  of  capacity  "  read  "  Heat  capacity." 
"  ChlorethtfUdine  "  read  "  Chlorethi/Udene.'" 
"  Magalhaes"  read  "  Magalhaes." 
"  J.  Bevad  "  reaci  "  I.  Bewad." 
„        '■'•  Lutidonecarhoxylic    acid"    read    '■'' Lididone- 
dicarboxyl'ic  acid." 
top,  „        "  metahydrobenzylazoximethent/r'  read    '' meta- 

hydroxyhenzenylazoximethenyl." 
„  ,,        "  benzene "  read  "  benzoin." 

bottom,  et  seq.,for  "tropinic  acid"  read  "tropic  acid." 

„  „  „    *'  carbonic    oxide "     read     "  carbonic     an- 

hydride." 
for      "  gas  "  read  "  steam." 
top,  ,,       *' Methy acrylic"  read  ^' Methacrylic.^* 
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YoL.  LX  (Abstr.,  1891). 

for     "  his  own  "  read  "  his  own*"  andinsert  footnote 

"  *  Lewkowitsch  has  replied  to  this  criticism 

in  J.  Soc.  Chem.  Ind.,  9,  842 ;  see  this  vol. 

p.  511,  line  8  et  seq.'* 

„        "  Teirachlarotetrethoxt/quinoneht/drone "      read 

"  Telrachlorotetrethoxyqidnhydrone.^^ 
The   formula  for    ellagotannic    acid    should    read 
"C6H<,(OH)3-CO-0.0-C6Ho(OH)o-COOH." 
for      "  [2]  29"  read  "229." 
„        "  Gr.  Brissi  "  read  "  G-.  Briosi." 
„        "  P.  HoFMEiSTEB  "  read  "  E.  Ludwig  and  E. 

TiLLNEE." 

„        "  hypertungstates  "  read  "  pertungstates."    . 
„        "  hypermolybdates "    „     "  permolybdates." 

"CnHgn  +  aO.j"  read  "C„Ho„_202". 
„        "  Methylrosiudulone"  read  "  Methylrosinduloney 
„        "  phenylylucosazone  "  read  "  phenylglucosazone." 

"  C4H6Na04  "  read  "  C4H9Na04." 
„        "  C3H2O2  "  read  "  C6H2O2." 
„        "  27  "  read  "  20  7." 

''418-6"  read''  +18-6:* 
„        "  Metanitrodioxytri-"  read  "  Mefanitrodihydr' 
oxytri-." 

1417  8  and  9  „  bottom,  „  "  a  new  gaseous  compound,  phosphorus  sulpha- 
fluoride,  PF3S"  read  "  a  gaseous  compound, 
thiophosphoryl  fluoride,  PF:,S  (see  Thorpe 
and  Rodger,  Trans.,  1888,  766;  and  1889, 
306)." 
1480  4  „     top,  „        "  Parahomohenzhydrylaminethiocarhamide " 

read  "  Parahomohenzhydrylthiocarhamide:* 
1522         15  „       „  „       "  J.  MoiTESSiER "  reac?  "  G.  MoiTESSiER." 

1535  Table.  The  calcium  nitrate  was  added  to  pot  10  only,  the  ammonium 
sulphate  to  pot  12  only;  pots  9  and  11,  as  stated  in  the  text, 
were  control  pots  to  which  nothing  was  added. 
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3 

j> 

bottom, 

946 

20 

5> 

top, 

955 

24 

J> 

bottom. 

962 

20 

J' 

» 

989 

top, 

,, 

2 

J> 

top, 

999 

13 

,, 

,, 

1213 

20 

jj 

bottom, 

1287 

5 

» 

top. 

1312 

23 

)) 

j> 

1313 

12 
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19 

1315 

14 

J, 

bottom. 
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